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Chapter 12
The Watch and Wait Approach After 
Neoadjuvant Therapy: The Australian 
Viewpoint

Joseph C. Kong and Alexander G. Heriot

�Introduction

The current standard of care for locally advanced rectal cancer (T3-4 and/or N+) is 
neoadjuvant chemoradiotherapy (CRT) before total mesorectal excision (TME). 
This approach is taken due to the anatomical location in the narrow confines of the 
pelvis. By appreciating the anatomical restriction within the pelvis, the risk associ-
ated with surgery without neoadjuvant chemoradiotherapy (CRT) is a positive cir-
cumferential resection margin (CRM). This is associated with higher rates of local 
recurrence [1]. Historically local recurrence rates were as high as 40%, and perhaps 
the most prominent study showed a rate of 27% in the control arm of the Swedish 
rectal cancer trial conducted in 1997 for immediate surgery when compared with 
11% in the short-course CRT arm [2]. Subsequently, further trials comparing neo-
adjuvant CRT with immediate surgery showed improvements in local disease con-
trol. Other benefits of neoadjuvant CRT include an increase in the radiation effect 
(as local blood supply is not damaged and tumour oxygenation is paramount for 
radiation sensitivity), minimising radiation toxicity, and most importantly, potential 
down-staging of the tumour [1–3].

Following concerns with high pelvic failure and the local recurrence rate, in 
1988 Bill Heald described the ideal resection plane, also known as the “holy plane” 
of surgical rectal dissection [4]. Today it is the standard operative technique, and is 
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best known as TME, which requires the operator to perform a meticulous dissection 
in the extra-fascial plane. This maintains an intact fascia envelope of the posterior, 
lateral and distal mesorectum as these locations harbour lymph nodes, which are the 
basis of a danger zone around the visible and palpable tumour. Through this innova-
tive technique and neoadjuvant CRT, the current local recurrence rate is now quoted 
as 5–7% [5, 6].

�The Evolution of “Watch and Wait”

The next development was a keen observation that there is a spectrum of tumour 
responsiveness following neoadjuvant CRT.  An estimated 10–25% of locally 
advanced rectal cancer treated with CRT will achieve a pathological complete 
response (pCR), defined as no residual tumour identified by a pathologist in the 
resected specimen [7–9]. In addition there is the survival benefit in achieving a 
pCR, with a pooled local recurrence rate of 0.7%, a distant recurrence rate of 8.7%, 
a 5-year overall survival of 90.2% and a disease-free survival of 87% [10]. 
Recognising this clinical entity resulted in the recognition of a new concept that 
contrasted with the traditional orthodox teaching [11]. This concept involved a 
non-operative approach similar to the management of anal squamous carcinoma 
following CRT [12].

The rationale for pursuing this “watch and wait” strategy was the potential for 
avoiding the sequelae of radical surgery, which included long-term urinary dysfunc-
tion, sexual dysfunction and faecal incontinence. There are also immediate post-
operative risks to consider such as bleeding, infection and anastomotic leak [13]. 
From the patient’s perspective, most would also prefer to avoid the need for a tem-
porary or even a permanent stoma, maintaining gut function and their quality of life 
[14]. For these reasons, there have been increasing trials assessing the safety of the 
“watch and wait” strategy [15–18].

The first published series of patients was by Nakagawa et al. in 2002. Ten patients 
who were deemed to have clinical complete response (cCR) went on to have active 
surveillance [11]. However, 8 patients subsequently developed local tumour 
regrowth within 8.8 months and the authors concluded that the “watch and wait” 
strategy was not a safe option. Subsequently in 2004, Habr-Gama et al. from Sao 
Paulo, Brazil continued research on the “watch and wait” strategy by publishing 
their series of 71 patients with cCR, reporting robust long-term outcomes [19]. 
Despite this, for a period of time they were the only advocates of the “watch and 
wait” strategy and in their most recent publication of 90 patients diagnosed with 
cCR, 28 patients (31%) had tumour regrowth with an overall salvage rate of 93% 
(26 patients) [18]. They then reported a 5-year cancer-specific overall survival (OS) 
and disease-free survival (DFS) of 91% and 68%, respectively. This led to a pro-
gressive acceptance and gradual increase in the number of trials conducted assess-
ing the safety of this strategy [20–25].
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�Trials and Long-Term Outcomes

There have been numerous systematic reviews and meta-analyses summarising the 
available publications on a number of clinical end-points concerning the safety of a 
“watch and wait” strategy [26–29]. One of the main concerns is that there is no reli-
able test that can accurately stratify patients to pCR [30]. As a result, cCR was 
devised as a surrogate assessment for pCR. This would mean that although patients 
can avoid the morbidity associated with surgery, they still have a risk of tumour 
regrowth and consequently will need intensive surveillance.

All studies identified were case-controlled cohort studies (level II evidence) 
[26, 27], with only one propensity-matched multicentre trial identified from the 
Oncological Outcomes after Clinical Complete Response in Patients with Rectal 
Cancer (OnCoRe) group [25]. There was significant heterogeneity between all 
the studies, with no randomised controlled trials to date. In a pooled analysis by 
Kong et  al. comparing “watch and wait” approach to TME after neoadjuvant 
CRT, the local tumour regrowth rate was 28.4%, distant recurrence was 1.9% 
and salvage surgery for tumour regrowth was possible in 83.8% of patients [26]. 
As for the long-term survival, no pooled analysis was performed due to report-
ing heterogeneity. Nonetheless in a well-constructed, propensity-score matched 
cohort analysis by the OnCoRe group there was reported no difference in 3-year 
non-regrowth DFS between “watch and wait” (88% [95% CI 75–94]) and TME 
(78% [63–87]). Similarly, no difference was noted in 3-year OS with the “watch 
and wait” approach  – 96% (88–98%) when compared with a TME  – 87% 
(77–93%).

Other authors have identified similar survival outcomes, including Maas et al. 
and Smith et al. who demonstrated no significant differences in 2-year OS; 100% 
and 97% (“watch and wait”) vs 91% and 100% (TME) and 2-year DFS; 89% and 
88% (“watch and wait”) vs 93 and 98% (TME), respectively [22, 31]. Despite 
equivalent survival outcomes to date, these were small observational cohort studies 
with a short follow-up and should be interpreted with caution.

�Patient Selection and Assessment of Clinical  
Complete Response

A stringent selection process is required for “watch and wait”. The initial selection 
includes all patients with histological confirmation of rectal adenocarcinoma, radio-
logical staging of T2-4 and/or nodal positivity confined to the radiation field and 
patients who will receive long course chemoradiotherapy can be considered [25, 27, 
32]. The long course neoadjuvant treatment usually consists of radiotherapy (45–
65  Gy), for which 50.4  Gy was the most common dose, with concurrent 
fluoropyrimidine-based chemotherapy [26].
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A consideration is the timing of assessment of the irradiated tumour bed. In this 
regard, it has been shown that a longer interval time between cessation of CRT to 
the time of surgery increases down-staging and the pCR rate [33]. Hence, in the 
observed studies, the interval time to assessment for selecting cCR varies between 
6 and 12 weeks [19, 23–25]. Furthermore, there is currently no standardised defini-
tion for cCR and surgeons currently rely upon institution-specific definitions. A 
multimodality approach is used to assess these patients, and will usually include 
digital rectal examination (DRE), endoscopic visualisation of the previously irradi-
ated tumour bed and magnetic resonance imaging (MRI). The commonly accepted 
findings for cCR for each modality are shown in Table 12.1.

�Increasing Pathological Complete Response Using Different 
Neoadjuvant Regimens

There have been a few attempts to deliver intensified regimens to improve the rate 
of pCR. These include increasing the dose of radiotherapy [23] and adding a new 
combination of chemotherapeutic agents [35, 36]. As such, Appelt et al. had used 
60 Gy to the local tumour site and 50 Gy to the lymph node basins in 30 fractions, 
with an additional 5 Gy boost to the endorectal region and tegafur-uracil as their 
preferred chemotherapeutic agent [23]. They reported a persistent cCR rate of 62% 
(31 out of 50 patients) and a tumour regrowth rate of 22.5% (9 out of 40 patients) 
after a median follow-up of 34.5 months [23]. However, in a meta-analysis assess-
ing an intensified radiotherapy dose of ≥60 Gy from 14 studies with a total of 487 
patients, they found no correlation with pCR rate [37].

Others have reported an addition of another chemotherapeutic agent such as 
oxaliplatin [36], anti-epidermal growth factor and anti-vascular endothelial growth 
factor to the current standard treatment [38, 39]. Although showing promising 
results initially, larger studies concluded that these therapies do not increase the 
tumour response rate for locally advanced rectal cancer.

Table 12.1  Assessment of clinical complete response in each study published to date

Method of assessment Criteria for complete clinical response

Digital rectal examination Absence of a palpable tumour [22, 25, 34]
Endoscopic visualisation
(Use Maas et al. [34] assessment)

No residual tumour [22, 31]
OR whitening of mucosa with telangiectasia [16]
OR small ulcer with smooth edges [34]

Biopsy Negative if there was a scar or ulcer identified  
[21, 22, 31]

Magnetic Resonance Imaging [27, 
34]

Normal rectal wall/no residual tumour
OR only subtle wall thickening
OR residual fibrosis
AND no involved lymph node
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�Intensive Surveillance During “Watch and Wait”

Following the selection of patients with cCR, they will then need to continue an 
intensive surveillance protocol in order to ensure that no local tumour regrowth has 
occurred. The surveillance protocol commonly consists of clinical assessment by 
DRE, proctoscopy or endoscopy, serum carcinoembryonic antigen (CEA) measure-
ment and imaging modalities such as MRI to detect local/regional tumour regrowth 
and positron emission tomography/computed tomography (PET/CT) for the detec-
tion of distant recurrence. An example of a PET/CT response to chemoradiation is 
seen in Fig. 12.1.

However, there is no agreed consensus on the frequency and timing for each 
modality. The protocol established by Habr-Gama et al. since 2004 were DRE and 
CEA measurement every 2 months in the first year, every 3 months in the second 
year and then 6 monthly in the third year and beyond. This was followed by radio-
logical assessment using MRI and CT of the abdomen and pelvis every 6 months for 
the first 2 years, followed by yearly thereafter [32]. In comparison, the OnCoRe 
group evaluates DRE and MRI to every 4–6 months in the first 2 years and uses 
other forms of assessment per their standard national guidelines; including a colo-
noscopy at 1 year, CEA every 6 months for 3 years and CT of the abdomen and 
chest with a minimum of two scans in 3 years [25].

Pre

Post

Fig. 12.1  Complete pathological response of rectal cancer on imaging (PET and MRI) pre and 
post neoadjuvant chemoradiotherapy
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Without an agreed standardised protocol, a systematic review from Sammour 
et al. made recommendations from the summation of all published protocols. These 
include DRE, endoscopy and CEA every 3 months for the first 2 years and every 
6 months thereafter, with biopsies undertaken for any suspicious lesions. Patients 
are also recommended for an MRI every 6 months for the first year, and a CT of the 
abdomen and chest every 6 months for the first year, and annually thereafter up to 
5 years.

�Patterns of Local Failure

Local tumour regrowth is a term used for incomplete sterilisation of rectal adeno-
carcinoma on a previously irradiated tumour bed after failure with the “watch and 
wait” strategy. Surveillance for “watch and wait” has shown a tumour regrowth rate 
between 6% and 34% [25, 31, 32, 40]. In a large retrospective database collated by 
the International Watch and Wait Database (IWWD) which presented their series of 
679 patients with cCR, there was a local tumour regrowth rate of 25% over a median 
follow-up of 2.6 years (0–24 years) [41]. Of their series of local tumor regrowth, 
96% were endoluminal tumours whereas 4% were lymph node metastases. These 
were all early detections, with 84% identified within the first 12 months. This was 
consistent with the reported outcomes by the most experienced group led by 
Angelita Habr-Gama which showed that all of their cases of local tumour regrowth 
occurred within the first 24 months, after a median follow-up of 60 months. Hence, 
an intensive surveillance program was developed for early identification of local 
tumour regrowth with the potential for salvage surgery.

�Role of Adjuvant Chemotherapy

The basis for recommending adjuvant chemotherapy came before surgical refine-
ment to the currently known TME. Patients with stage II and III rectal cancers will 
typically be offered 5-fluorouracil or capecitabine and oxaliplatin [42, 43]. 
Subsequently a randomised controlled trial by the European Organisation for 
Research and Treatment of Cancer (EORTC) 22921 (Radiation Therapy, Surgery 
and Chemotherapy in Treating Patients with Rectal Cancer that can be Surgically 
Removed) [44], concluded that adjuvant fluorouracil-based chemotherapy after 
neoadjuvant CRT does not affect DFS or OS.

It is in that context, that the uptake of adjuvant chemotherapy in the “watch and 
wait” trials has been variable. There have been three studies that had included adju-
vant therapy as part of their trial protocol whereas only one study was an off-protocol 
administration [26]. The question remains as to whether cCR patients with nodal 
involvement on pre-treatment imaging require additional therapy, especially with the 
knowledge that not all lymph node positivity will be detected by such imaging [45].
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�Limitations in Predicting Pathological Complete Response

One of the fundamental concerns with the “watch and wait” strategy is the risk of 
tumour regrowth and the ability to perform salvage surgery. As cCR is not equiva-
lent to the gold standard histological assessment of pCR, others have searched for a 
better test. Identifying the extent of tumour response can be categorised as (1) clini-
cal assessment, (2) imaging, (3) laboratory testing, (4) genomics and (5) immune 
profiling.

�Clinical Assessment

Digital rectal examination, endoscopy and biopsy play an essential role in the 
assessment of cCR [26]. DRE allows assessment of tumour size, morphology, 
mobility, and circumference. The limitation is the discordance between the sur-
geon’s assessment and the pathological response, as demonstrated by Guillem et al. 
[46]. In a single surgeon clinical assessment, before and after neoadjuvant CRT, the 
study found only 21% pCR were identified correctly [46]. The reasons for the poor 
correlation with DRE include: those cases where the tumours are beyond the reach 
of the examiner’s finger, where there is difficulty in distinguishing between fibrosis 
and microscopic tumour in the bed on palpation and where there is a subjective 
interpretation of tumour response.

As for endoscopic visualisation and biopsy, it had similar accuracy to DRE, 
with only 59% diagnosed correctly in one prospective study [47]. Poor detection 
rates can be explained by a single study investigating the distribution of residual 
rectal cancer after neoadjuvant CRT within different layers of the bowel wall [48]. 
A total of 79 patients were recruited, and the distribution of residual rectal cancer 
for ypT2-4 (where yp denotes staging after neoadjuvant CRT) in the mucosa, 
submucosa, and muscularis propria was 20%, 36.7%, 69.2%, respectively. This 
resulted in an overall sensitivity of 12.9% and a specificity of 94.1%. The study 
concluded that the rectal cancer residuum was primarily located in the deeper lay-
ers of the bowel wall, and that the biopsy results for primary rectal lesions were 
unreliable [48]. Moreover neither DRE nor endoscopy can assess nodal involve-
ment after neoadjuvant CRT. An example of an endoscopic response is seen in 
Fig. 12.2.

�Imaging

Restaging after neoadjuvant CRT in locally advanced rectal cancer is not routine 
practice. Imaging modalities can include endorectal ultrasound (ERUS), MRI and 
PET/CT.

12  The Watch and Wait Approach After Neoadjuvant Therapy: The Australian Viewpoint
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�Endorectal Ultrasound

Assessment by ERUS has been shown not to be accurate, owing to the inflamma-
tion, necrosis and desmoplastic changes identified after neoadjuvant CRT. The over-
all ypT stage accuracy was highly variable, between 43% and 73%. However ERUS 
may have a role in confirming lymph node negativity after pre-operative treatment, 
with a ypN stage accuracy of 72–77% in those with pCR [49–53]. In one study, six 
of six patients were correctly diagnosed with absence of lymph node involvement 
[52] and in three studies, the negative predictive values were between 81% and 88% 
[47, 52, 54].

�Magnetic Resonance Imaging

Pre-operative MRI has been the key imaging modality to assess T and N stage as a 
guide to clinical management. In the last 6 years, two emerging groups (Regina 
Beets-tan et al. and Gina Brown et al.) have investigated the utility of re-staging 
MRI to assess pCR. Similar to DRE, the limitations of MRI are the inability to dif-
ferentiate residual tumour from fibrosis, desmoplastic reaction, inflammation and 
oedema surrounding the tumour bed post-therapy [34, 55]. An extensive systematic 
review performed by Ryan et al. showed the accuracy of standard MRI in assessing 
T and N stage were 45–67% and 65–75% respectively. [30]

Championing the usage of restaging MRI is the Magnetic Resonance Imaging 
and Rectal Cancer European Equivalence (MERCURY) group, whose focus was to 
assess the accuracy of MRI in determining multiple facets of tumour response after 
neoadjuvant CRT in relation to short-term (tumour regression) and long-term DFS 

Fig. 12.2  Endoscopic view of rectal cancer before and after neoadjuvant chemoradiotherapy after 
complete clinical response
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and OS [55–57]. In the process, the authors have developed the MRI tumour regres-
sion grade (mrTRG), to stratify good and poor responders [55]. In addition, they 
discovered extra-mural venous invasion (EMVI) was significantly predictive of 
poor responders in their updated series, when added to the mrTRG (Table 12.2) 
[58]. In their multivariate Cox-regression analysis, mr-vTRG 4–5 increased the risk 
of disease recurrence with an estimated HR of 5.75, and they concluded that it can 
be used to identify high risk patients for more intensive therapy. Because patients 
were stratified as good versus poor responders, the accuracy to predict pCR using 
re-staging MRI is uncertain.

In a large (1566 patients from 33 studies) meta-analysis performed by van 
der Paardt assessing the accuracy of re-staging MRI in predicting pCR, they 
found a re-staging MRI sensitivity and specificity of 19% and 94%, respec-
tively. This result was enhanced by applying diffusion weighted imaging (DWI), 
with a significant increase in sensitivity to 84% but with a lower specificity of 
85% [59]. Because of the heterogeneous results with re-staging MRI accuracy, 
this modality cannot be relied upon to dictate a non-surgical rectal conserving 
approach.

�Positron Emission Tomography/Computed Tomography

PET/CT is a nuclear medicine imaging technique that acquires a 3-D image of the 
body. A small amount of radioactive fluorodeoxyglucose (FDG) tracer is injected 
through a vein, and will be taken up by all active tissue. But, because cancer cells 
grow rapidly, there is an increased uptake at the cancer site when compared with 
normal healthy tissue. Hence, the degree of metabolic response (measured by FDG 
uptake), before and after neoadjuvant CRT, correlates with the tumour regression 
grade allowing differentiation of responding from non-responding tumours with an 
overall accuracy of 80% [60]. Other authors have reported similar accuracy rates for 
different standardized uptake value (SUV) mean reductions. Cascini et  al. found 
that a threshold of 52% decrease in the SUVmean resulted in an accuracy of 100% 
when distinguishing histologic responders from non-responders. When using 
SUVmax values, a cut-off of 42% decrease in the SUV max identified responders 
from non-responders with an overall accuracy of 94% [61].

Table 12.2  The criteria for the assessment of mrTRG

mrTRG Definitions

1 No/minimal fibrosis visible (tiny linear scar and no tumour signal)
2 Dense fibrotic scar (low signal density) but no macroscopic tumour signal (indicates no 

or microscopic tumour)
3 Fibrosis predominates but obvious measurable areas of tumour signal visible
4 Tumour signal predominates with little/minimal fibrosis
5 Tumour signal only (no fibrosis, includes progression of tumour)
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There are still reservations about relying upon PET/CT as a predictor of pCR, 
due to the limited number of studies and the fact that there is as yet no set standard-
ized assessment of tumour response or a designated cut-off mean value in the reduc-
tion of metabolic activity. Furthermore, false positive tests have been reported due 
to inflammatory changes without any residual disease being found in the tumour 
bed [62].

�Combining Clinical Assessment with Imaging Modalities

A potential method to improve the accuracy of predicting pCR is to combine clini-
cal assessment (digital rectal examination, endoscopy for mucosal assessment and 
biopsy of suspicious lesions) with imaging. The addition of radiological assessment 
has shown encouraging results in increasing the detection of pCR [34, 63–65]. Two 
of the most promising modalities in combination with clinical assessment are (PET/
CT) [65] and magnetic resonance imaging with diffusion weighted imaging (MRI 
DWI) [34].

Habr-Gama’s group from Sao Paulo investigated the utility of PET/CT in pre-
dicting cCR, reporting an accuracy approaching 91% [65]. When clinical assess-
ment was combined with PET/CT, the accuracy increased to 96%. The high 
fidelity in these results is likely due in part to the vast experience accrued over the 
last two decades by this pioneering group as evidenced by their serially published 
updates [19, 32]. In the same manner, Maas et al. reported a clinical assessment 
sensitivity and specificity of 53% and 97%, respectively, which when combined 
with MRI DWI led to a post-test probability of predicting cCR of 98% [34]. Both 
MRI and PET have shown great promise when combined with clinical assessment 
as part of a multi-modal technique in evaluating the tumour response rate after 
neoadjuvant CRT. What is currently lacking is a randomised, single-blinded trial 
of PET/CT or MRI, although the current TRIGGER trial, a multicentre ran-
domised controlled trial assessing the utility of the magnetic resonance tumour 
regression grade (mrTRG) as a novel biomarker designed to stratify patients 
between good and poor responders to chemotherapy, may provide some answers 
to this question.

�Laboratory Testing

Two distinct markers have been consistently associated with pCR; namely, the car-
cinoembryonic antigen (CEA) level [66, 67] and the neutrophil-lymphocyte ratio 
(NLR) [68, 69]. Both are routinely performed as part of the patient’s clinical work-
up for rectal cancer management. However, discrepancy in the mean cut-off point or 
reduction value makes it difficult to ascertain the true value and significance of these 
markers. A study by Perez et al., with 170 patients who received neoadjuvant CRT 
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followed by surgery, found that a post-treatment CEA level of <5 ng/ml was associ-
ated with increased rates of pCR [66] whereas in another study by Wallin et  al. 
recruiting 530 patients treated with preoperative CRT and radical surgery, 96 
patients had pCR, with pre-treatment CEA levels of 3.4 versus 9.6  ng/ml being 
strongly associated with pCR [70]. Similar results can be extrapolated from NLR 
[68, 69], and it is likely there is a range of cut-off points that need to be established 
through a much larger, multicentre study so as to ensure clinical applicability.

�Genomics

It is thought that a panel of genes will be able to stratify patients into high or low 
risk categories, providing an objective test which informs patient risk and which 
justifies the use of adjuvant chemotherapy. The first commercially available gene 
expression panel was the Oncotype Dx colon cancer test, a multi-gene test for pre-
dicting the risk of recurrence in patients with stage II and III colon cancer [71]. 
Other gene expression panels are also available such as ColoPrint and ColDx, both 
reported to be robust diagnostic platforms in refining the prognosis of Stage II and 
III colon cancer [72, 73]. Although promising in colon cancer cohorts, currently 
there are no data on the relevance of these commercially available gene expression 
panels in rectal cancer after neoadjuvant CRT.

Nonetheless, a wide variety of genetic and molecular markers have been impli-
cated in the prediction of response to neoadjuvant CRT, and some of these were 
highlighted in a comprehensive systematic review by Spolverato et al. [74]. In the 
review, the authors showed that epithelial growth factor receptor (EGFR), thymi-
dylate synthase genes, bcl-2/bax and cyclooxygenase-2 were promising biomarkers 
in predicting the response to neoadjuvant CRT, but the value of p53, Ki-67 and p21 
testing remains controversial. Hence, no specific biomarker(s) have yet been con-
clusively proven to be robust for clinical utility and a better predictive tool is still 
required.

�Immune Profile

The immune system is a host defence mechanism capable of protecting against a 
number of threats including cancer. In a seminal paper by Galon et al. cytotoxic 
tumour infiltrating lymphocytes (TILs), were described as key arbiters of a good 
prognosis [75], and subsequently a similar correlation was demonstrated with the 
image analysis densities of CD8  +  cytotoxic TILs detected in the pre-treatment 
biopsies of the good pathological response patients who had received long-course 
CRT for their locally advanced rectal cancer [76]. These findings have led to a num-
ber of studies assessing the predictive value of cytotoxic TILs [77–79], however 
there are several limitations with these studies. Firstly, the cut-off values for 
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stratifying patients to either high- and low-density TILs were different between 
studies with each requiring a pre-determination for new institutions; a finding which 
Galon et  al. have demonstrated during the initial creation of their in-house 
Immunoscore [75]. Secondly, the dichotomization of outcomes, (between a good 
and a poor response), does not specifically answer the question of the accuracy for 
predicting response to therapy in individual patients. Thirdly, there is the observa-
tion that a subset of patients with a high TIL density can have a poor response. 
Consequently, at the present moment the assessment of the density and type of TILs 
derived from pre-treatment biopsies is not the standard of care and more studies are 
required in order to assess the feasibility and accuracy of predicting pCR.

�Should Patients “Watch and Wait”?

As research to identify a robust investigation continues, clinicians will need to 
weigh the risk and benefits of the “watch and wait” strategy with the individual 
patient. The avoidance of radical surgery (and a stoma) needs to be weighed against 
local tumour regrowth risk and the need for intensive follow-up for at least 2 years. 
There are still uncertainties with longer survival outcomes with both rectal preser-
vation and salvage surgery, especially with respect to functional impact. Therefore 
the “watch and wait” strategy should be recommended with caution, and in a multi-
disciplinary team environment with the ability to deal with surveillance, decision 
making for adjuvant chemotherapy and local tumour regrowth. Those patients who 
are high surgical risk and with a shorter life expectancy, such as the elderly or those 
requiring an abdominoperineal resection can be considered after appropriate 
informed consent.

Given the uncertainty of long-term outcomes, meticulous prospective data col-
lection must be enforced with continuous audits to ensure a high quality of assess-
ment and care delivered to patients during a “watch and wait” strategy. An 
alternative is a formal collaboration with the International Watch and Wait 
Database group so as to facilitate and refine practices associated with the rectal 
preservation approach.

�Future Direction

The research focus into novel therapies has now shifted towards harnessing the 
patient’s immune response so as to increase the pCR rate. Collectively these treat-
ments, the immunotherapies are being assessed with a number of Phase I/II clinical 
trials underway in the neoadjuvant setting. These include the ExIST study of 
Galunisertib (a transforming growth factor-beta kinase inhibitor; clinical trial iden-
tifier NCT02688712) and the R-IMMUNE study of atezolizumab (an anti-
programmed cell death-ligand 1; clinical trial identifier NCT03127007). 
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Furthermore, data from the TRIGGER trial (clinical trial identifier: NCT02704520) 
designed to assess the utility of mrTRG in stratifying patients for the management 
of rectal cancer patients, are eagerly awaited.

�Summary

The “watch and wait” strategy is currently not the standard of care for locally 
advanced rectal cancer. This is due to an inability to predict pCR accurately com-
pounded by uncertainty in the long-term survival and functional outcomes. There is 
a small subset of patients which might prove appropriate for such a strategy, how-
ever, the data from these ongoing trials are awaited.

References

	 1.	Li Y, Wang J, Ma X, Tan L, Yan Y, Xue C, Hui B, Liu R, Ma H, Ren J.  A review of 
neoadjuvant chemoradiotherapy for locally advanced rectal cancer. Int J Biol Sci. 
2016;12:1022–31.

	 2.	Swedish Rectal Cancer Trial, Cedermark B, Dahlberg M, Glimelius B, Påhlman L, Rutqvist 
LE, Wilking N. Improved survival with preoperative radiotherapy in resectable rectal cancer. 
N Engl J Med. 1997;336:980–7.

	 3.	Peeters KC, Marijnen CA, Nagtegaal ID, Kranenbarg EK, Putter H, Wiggers T, Rutten H, 
Pahlman L, Glimelius B, Leer JW, van de Velde CJ. The TME trial after a median follow-up 
of 6 years: increased local control but no survival benefit in irradiated patients with resectable 
rectal carcinoma. Ann Surg. 2007;246:693–701.

	 4.	Heald RJ. The ‘Holy Plane’ of rectal surgery. J Royal Soc Med. 1988;81:503–8.
	 5.	Enriquez-Navascues JM, Borda N, Lizerazu A, Placer C, Elosegui JL, Ciria JP, Lacasta A, 

Bujanda L. Patterns of local recurrence in rectal cancer after a multidisciplinary approach. 
World J Gastroenterol. 2011;17:1674–84.

	 6.	Heald RJ, Ryall R.  Recurrent cancer after restorative resection of the rectum. BMJ. 
1982;284:826–7.

	 7.	Wasmuth HH, Rekstad LC, Trano G. The outcome and the frequency of pathological complete 
response after neoadjuvant radiotherapy in curative resections for advanced rectal cancer: a 
population-based study. Colorectal Dis. 2016;18:67–72.

	 8.	Hong YS, Kim DY, Lim SB, Choi HS, Jeong SY, Jeong JY, Sohn DK, Kim DH, Chang HJ, 
Park JG, Jung KH. Preoperative chemoradiation with irinotecan and capecitabine in patients 
with locally advanced resectable rectal cancer: long-term results of a phase II study. Int J 
Radiat Oncol Biol Phys. 2011;79:1171–8.

	 9.	Ruo L, Tickoo S, Klimstra DS, Minsky BD, Saltz L, Mazumdar M, Paty PB, Wong WD, 
Larson SM, Cohen AM, Guillem JG. Long-term prognostic significance of extent of rectal 
cancer response to preoperative radiation and chemotherapy. Ann Surg. 2002;236:75–81.

	10.	Martin ST, Heneghan HM, Winter DC. Systematic review and meta-analysis of outcomes fol-
lowing pathological complete response to neoadjuvant chemoradiotherapy for rectal cancer. Br 
J Surg. 2012;99:918–28.

	11.	Nakagawa WT, Rossi BM, de O Ferreira F, Ferrigno R, David Filho WJ, Nishimoto IN, Vieira 
RA, Lopes A. Chemoradiation instead of surgery to treat mid and low rectal tumors: is it safe? 
Ann Surg Oncol. 2002;9:568–73.

12  The Watch and Wait Approach After Neoadjuvant Therapy: The Australian Viewpoint



226

	12.	Nigro ND, Vaitkevicius VK, Considine B Jr. Combined therapy for cancer of the anal canal: a 
preliminary report. Dis Colon Rectum. 1974;17:354–6.

	13.	Wiltink LM, Chen TY, Nout RA, Kranenbarg EM, Fiocco M, Laurberg S, van de Velde CJ, 
Marijnen CA. Health-related quality of life 14 years after preoperative short-term radiotherapy 
and total mesorectal excision for rectal cancer: report of a multicenter randomised trial. Eur J 
Cancer (Oxford, England: 1990). 2014;50:2390–8.

	14.	Lim L, Chao M, Shapiro J, Millar JL, Kipp D, Rezo A, Fong A, Jones IT, McLaughlin S, Gibbs 
P. Long-term outcomes of patients with localized rectal cancer treated with chemoradiation 
or radiotherapy alone because of medical inoperability or patient refusal. Dis Colon Rectum. 
2007;50:2032–9.

	15.	Habr-Gama A, Perez RO, Proscurshim I, Campos FG, Nadalin W, Kiss D, Gama-Rodrigues 
J. Patterns of failure and survival for nonoperative treatment of stage c0 distal rectal cancer 
following neoadjuvant chemoradiation therapy. J Gastrointestinal Surg. 2006;10:1319–28. dis-
cussion 28-9

	16.	Habr-Gama A, Perez RO, Wynn G, Marks J, Kessler H, Gama-Rodrigues J.  Complete 
clinical response after neoadjuvant chemoradiation therapy for distal rectal cancer: char-
acterization of clinical and endoscopic findings for standardization. Dis Colon Rectum. 
2010;53:1692–8.

	17.	Habr-Gama A, Sabbaga J, Gama-Rodrigues J, Sao Juliao GP, Proscurshim I, Bailao Aguilar 
P, Nadalin W, Perez RO. Watch and wait approach following extended neoadjuvant chemora-
diation for distal rectal cancer: are we getting closer to anal cancer management? Dis Colon 
Rectum. 2013;56:1109–17.

	18.	Habr-Gama A, Perez RO. Immediate surgery or clinical follow-up after a complete clinical 
response? Recent Results Cancer Res Fortschritte der Krebsforschung Progres dans les recher-
ches sur le cancer. 2014;203:203–10.

	19.	Habr-Gama A, Perez RO, Nadalin W, Sabbaga J, Ribeiro U Jr, Silva e Sousa AH Jr, Campos 
FG, Kiss DR, Gama-Rodrigues J. Operative versus nonoperative treatment for stage 0 distal 
rectal cancer following chemoradiation therapy: long-term results. Ann Surg. 2004;240:711–7. 
discussion 7-8.

	20.	Maas M, Nelemans PJ, Valentini V, Das P, Rodel C, Kuo LJ, Calvo FA, Garcia-Aguilar J, 
Glynne-Jones R, Haustermans K, Mohiuddin M, Pucciarelli S, Small W Jr, Suarez J, 
Theodoropoulos G, Biondo S, Beets-Tan RG, Beets GL. Long-term outcome in patients with 
a pathological complete response after chemoradiation for rectal cancer: a pooled analysis of 
individual patient data. Lancet Oncol. 2010;11:835–44.

	21.	Dalton RS, Velineni R, Osborne ME, Thomas R, Harries S, Gee AS, Daniels IR. A single-
centre experience of chemoradiotherapy for rectal cancer: is there potential for nonoperative 
management? Colorectal Dis. 2012;14:567–71.

	22.	Smith JD, Ruby JA, Goodman KA, Saltz LB, Guillem JG, Weiser MR, Temple LK, Nash GM, 
Paty PB.  Nonoperative management of rectal cancer with complete clinical response after 
neoadjuvant therapy. Ann Surg. 2012;256:965–72.

	23.	Appelt AL, Ploen J, Harling H, Jensen FS, Jensen LH, Jorgensen JC, Lindebjerg J, Rafaelsen 
SR, Jakobsen A. High-dose chemoradiotherapy and watchful waiting for distal rectal cancer: a 
prospective observational study. Lancet Oncol. 2015;16:919–27.

	24.	Lai CL, Lai MJ, Wu CC, Jao SW, Hsiao CW. Rectal cancer with complete clinical response 
after neoadjuvant chemoradiotherapy, surgery, or “watch and wait”. Int J Color Dis. 
2016;31:413–9.

	25.	Renehan AG, Malcomson L, Emsley R, Gollins S, Maw A, Myint AS, Rooney PS, Susnerwala 
S, Blower A, Saunders MP, Wilson MS, Scott N, O’Dwyer ST. Watch-and-wait approach ver-
sus surgical resection after chemoradiotherapy for patients with rectal cancer (the OnCoRe 
project): a propensity-score matched cohort analysis. Lancet Oncol. 2016;17:174–83.

	26.	Kong JC, Guerra GR, Warrier SK, Ramsay RG, Heriot AG. Outcome and salvage surgery fol-
lowing “watch and wait” for rectal cancer after neoadjuvant therapy: a systematic review. Dis 
Colon Rectum. 2017;60:335–45.

J. C. Kong and A. G. Heriot



227

	27.	Sammour T, Price BA, Krause KJ, Chang GJ. Nonoperative management or ‘watch and wait’ 
for rectal cancer with complete clinical response after neoadjuvant chemoradiotherapy: a criti-
cal appraisal. Ann Surg Oncol. 2017;24:1904–15.

	28.	Li J, Li L, Yang L, Yuan J, Lv B, Yao Y, Xing S. Wait-and-see treatment strategies for rectal 
cancer patients with clinical complete response after neoadjuvant chemoradiotherapy: a sys-
tematic review and meta-analysis. Oncotarget. 2016;7:44857–70.

	29.	Dossa F, Chesney TR, Acuna SA, Baxter NN. A watch-and-wait approach for locally advanced 
rectal cancer after a clinical complete response following neoadjuvant chemoradiation: a sys-
tematic review and meta-analysis. Lancet Gastroenterol Hepatol. 2017;2:501–13.

	30.	Ryan JE, Warrier SK, Lynch AC, Heriot AG. Assessing pathological complete response to neo-
adjuvant chemoradiotherapy in locally advanced rectal cancer: a systematic review. Colorectal 
Dis. 2015;17:849–61.

	31.	Maas M, Beets-Tan RG, Lambregts DM, Lammering G, Nelemans PJ, Engelen SM, van Dam 
RM, Jansen RL, Sosef M, Leijtens JW, Hulsewe KW, Buijsen J, Beets GL.  Wait-and-see 
policy for clinical complete responders after chemoradiation for rectal cancer. J Clin Oncol. 
2011;29:4633–40.

	32.	Habr-Gama A, Gama-Rodrigues J, Sao Juliao GP, Proscurshim I, Sabbagh C, Lynn PB, Perez 
RO. Local recurrence after complete clinical response and watch and wait in rectal cancer after 
neoadjuvant chemoradiation: impact of salvage therapy on local disease control. Int J Radiat 
Oncol Biol Phys. 2014;88:822–8.

	33.	Foster JD, Jones EL, Falk S, Cooper EJ, Francis NK. Timing of surgery after long-course neo-
adjuvant chemoradiotherapy for rectal cancer: a systematic review of the literature. Dis Colon 
Rectum. 2013;56:921–30.

	34.	Maas M, Lambregts DM, Nelemans PJ, Heijnen LA, Martens MH, Leijtens JW, Sosef 
M, Hulsewe KW, Hoff C, Breukink SO, Stassen L, Beets-Tan RG, Beets GL. Assessment 
of clinical complete response after chemoradiation for rectal cancer with digital rectal 
examination, endoscopy, and MRI: selection for organ-saving treatment. Ann Surg Oncol. 
2015;22:3873–80.

	35.	Valentini V, De Paoli A, Gambacorta MA, Mantini G, Ratto C, Vecchio FM, Barbaro B, 
Innocente R, Rossi C, Boz G, Barba MC, Frattegiani A, Lupattelli M, Doglietto GB. Infusional 
5-fluorouracil and ZD1839 (Gefitinib-Iressa) in combination with preoperative radiotherapy in 
patients with locally advanced rectal cancer: a phase I and II Trial (1839IL/0092). Int J Radiat 
Oncol Biol Phys. 2008;72:644–9.

	36.	Yang YJ, Cao L, Li ZW, Zhao L, Wu HF, Yue D, Yang JL, Zhou ZR, Liu SX. Fluorouracil-
based neoadjuvant chemoradiotherapy with or without oxaliplatin for treatment of locally 
advanced rectal cancer: an updated systematic review and meta-analysis. Oncotarget. 
2016;7:45513–24.

	37.	Burbach JP, den Harder AM, Intven M, van Vulpen M, Verkooijen HM, Reerink O. Impact of 
radiotherapy boost on pathological complete response in patients with locally advanced rectal 
cancer: a systematic review and meta-analysis. Radiother Oncol. 2014;113:1–9.

	38.	Dipetrillo T, Pricolo V, Lagares-Garcia J, Vrees M, Klipfel A, Cataldo T, Sikov W, McNulty 
B, Shipley J, Anderson E, Khurshid H, Oconnor B, Oldenburg NB, Radie-Keane K, Husain 
S, Safran H.  Neoadjuvant bevacizumab, oxaliplatin, 5-fluorouracil, and radiation for rectal 
cancer. Int J Radiat Oncol Biol Phys. 2012;82:124–9.

	39.	Stintzing S. Management of colorectal cancer. F1000Prime Rep. 2014;6:108.
	40.	Smith RK, Fry RD, Mahmoud NN, Paulson EC. Surveillance after neoadjuvant therapy in 

advanced rectal cancer with complete clinical response can have comparable outcomes to total 
mesorectal excision. Int J Color Dis. 2015;30:769–74.

	41.	Van der Valk M.  The international watch and wait database (IWWD) for rectal cancer, an 
update. Eur J Cancer. 2017;72:S55–S6.

	42.	Petersen SH, Harling H, Kirkeby LT, Wille-Jorgensen P, Mocellin S.  Postoperative adju-
vant chemotherapy in rectal cancer operated for cure. Cochrane Database Syst Rev. 
2012;14(3):Cd004078.

12  The Watch and Wait Approach After Neoadjuvant Therapy: The Australian Viewpoint



228

	43.	Fisher B, Wolmark N, Rockette H, Redmond C, Deutsch M, Wickerham DL, Fisher ER, 
Caplan R, Jones J, Lerner H, et al. Postoperative adjuvant chemotherapy or radiation therapy 
for rectal cancer: results from NSABP protocol R-01. J Natl Cancer Inst. 1988;80:21–9.

	44.	Bosset JF, Calais G, Mineur L, Maingon P, Stojanovic-Rundic S, Bensadoun RJ, Bardet 
E, Beny A, Ollier JC, Bolla M, Marchal D, Van Laethem JL, Klein V, Giralt J, Clavere P, 
Glanzmann C, Cellier P, Collette L. Fluorouracil-based adjuvant chemotherapy after preopera-
tive chemoradiotherapy in rectal cancer: long-term results of the EORTC 22921 randomised 
study. Lancet Oncol. 2014;15:184–90.

	45.	Kijima S, Sasaki T, Nagata K, Utano K, Lefor AT, Sugimoto H.  Preoperative evaluation 
of colorectal cancer using CT colonography, MRI, and PET/CT.  World J Gastroenterol. 
2014;20:16964–75.

	46.	Guillem JG, Chessin DB, Shia J, Moore HG, Mazumdar M, Bernard B, Paty PB, Saltz L, 
Minsky BD, Weiser MR, Temple LK, Cohen AM, Wong WD. Clinical examination follow-
ing preoperative chemoradiation for rectal cancer is not a reliable surrogate end point. J Clin 
Oncol. 2005;23:3475–9.

	47.	Maretto I, Pomerri F, Pucciarelli S, Mescoli C, Belluco E, Burzi S, Rugge M, Muzzio PC, 
Nitti D. The potential of restaging in the prediction of pathologic response after preoperative 
chemoradiotherapy for rectal cancer. Ann Surg Oncol. 2007;14:455–61.

	48.	Xiao L, Yu X, Deng W, Feng H, Chang H, Xiao W, Zhang H, Xi S, Liu M, Zhu Y, Gao 
Y. Pathological assessment of rectal cancer after neoadjuvant chemoradiotherapy: distribution 
of residual cancer cells and accuracy of biopsy. Sci Rep. 2016;6:34923.

	49.	Vanagunas A, Lin DE, Stryker SJ.  Accuracy of endoscopic ultrasound for restaging rectal 
cancer following neoadjuvant chemoradiation therapy. Am J Gastroenterol. 2004;99:109–12.

	50.	Radovanovic Z, Breberina M, Petrovic T, Golubovic A, Radovanovic D. Accuracy of endorec-
tal ultrasonography in staging locally advanced rectal cancer after preoperative chemoradia-
tion. Surg Endosc. 2008;22:2412–5.

	51.	Huh JW, Park YA, Jung EJ, Lee KY, Sohn SK. Accuracy of endorectal ultrasonography and 
computed tomography for restaging rectal cancer after preoperative chemoradiation. J Am 
Coll Surg. 2008;207:7–12.

	52.	Arbea L, Diaz-Gonzalez JA, Subtil JC, Sola J, Hernandez-Lizoain JL, Martinez-Monge R, 
Moreno M, Aristu J.  Patterns of response after preoperative intensity-modulated radiation 
therapy and capecitabine/oxaliplatin in rectal cancer: is there still a place for ecoendoscopic 
ultrasound? Int J Radiat Oncol Biol Phys. 2011;81:439–44.

	53.	Pastor C, Subtil JC, Sola J, Baixauli J, Beorlegui C, Arbea L, Aristu J, Hernandez-Lizoain 
JL. Accuracy of endoscopic ultrasound to assess tumor response after neoadjuvant treatment 
in rectal cancer: can we trust the findings? Dis Colon Rectum. 2011;54:1141–6.

	54.	Agostini M, Crotti S, Bedin C, Cecchin E, Maretto I, D’Angelo E, Pucciarelli S, Nitti 
D.  Predictive response biomarkers in rectal cancer neoadjuvant treatment. Front Biosci 
(Scholar edition). 2014;6:110–9.

	55.	Patel UB, Blomqvist LK, Taylor F, George C, Guthrie A, Bees N, Brown G. MRI after treat-
ment of locally advanced rectal cancer: how to report tumor response – the MERCURY experi-
ence. AJR Am J Roentgenol. 2012;199:W486–95.

	56.	Bhoday J, Smith F, Siddiqui MR, Balyasnikova S, Swift RI, Perez R, Habr-Gama A, Brown 
G. Magnetic resonance tumor regression grade and residual mucosal abnormality as predictors 
for pathological complete response in rectal cancer postneoadjuvant chemoradiotherapy. Dis 
Colon Rectum. 2016;59:925–33.

	57.	Georgiou PA, Tekkis PP, Constantinides VA, Patel U, Goldin RD, Darzi AW, John Nicholls R, 
Brown G. Diagnostic accuracy and value of magnetic resonance imaging (MRI) in planning 
exenterative pelvic surgery for advanced colorectal cancer. Eur J Cancer (Oxford, England: 
1990). 2013;49:72–81.

	58.	Chand M, Swift RI, Tekkis PP, Chau I, Brown G.  Extramural venous invasion is a poten-
tial imaging predictive biomarker of neoadjuvant treatment in rectal cancer. Br J Cancer. 
2014;110:19–25.

J. C. Kong and A. G. Heriot



229

	59.	van der Paardt MP, Zagers MB, Beets-Tan RG, Stoker J, Bipat S. Patients who undergo preop-
erative chemoradiotherapy for locally advanced rectal cancer restaged by using diagnostic MR 
imaging: a systematic review and meta-analysis. Radiology. 2013;269:101–12.

	60.	Capirci C, Rampin L, Erba PA, Galeotti F, Crepaldi G, Banti E, Gava M, Fanti S, Mariani 
G, Muzzio PC, Rubello D.  Sequential FDG-PET/CT reliably predicts response of locally 
advanced rectal cancer to neo-adjuvant chemo-radiation therapy. Eur J Nucl Med Mol Imaging. 
2007;34:1583–93.

	61.	Cascini GL, Avallone A, Delrio P, Guida C, Tatangelo F, Marone P, Aloj L, De Martinis F, 
Comella P, Parisi V, Lastoria S. 18F-FDG PET is an early predictor of pathologic tumor 
response to preoperative radiochemotherapy in  locally advanced rectal cancer. J Nucl Med. 
2006;47:1241–8.

	62.	De Nardi P, Carvello M. How reliable is current imaging in restaging rectal cancer after neo-
adjuvant therapy? World J Gastroenterol. 2013;19:5964–72.

	63.	Onaitis MW, Noone RB, Fields R, Hurwitz H, Morse M, Jowell P, McGrath K, Lee C, Anscher 
MS, Clary B, Mantyh C, Pappas TN, Ludwig K, Seigler HF, Tyler DS. Complete response to 
neoadjuvant chemoradiation for rectal cancer does not influence survival. Ann Surg Oncol. 
2001;8:801–6.

	64.	Moszkowicz D, Peschaud F, El Hajjam M, Julie C, Beauchet A, Penna C, Nordlinger B, 
Benoist S.  Can we predict complete or major response after chemoradiotherapy for rectal 
cancer by noninvasive methods? Results of a prospective study on 61 patients. Am Surg. 
2014;80:1136–45.

	65.	Perez RO, Habr-Gama A, Gama-Rodrigues J, Proscurshim I, Juliao GP, Lynn P, Ono CR, 
Campos FG, Silva e Sousa AH Jr, Imperiale AR, Nahas SC, Buchpiguel CA. Accuracy of 
positron emission tomography/computed tomography and clinical assessment in the detection 
of complete rectal tumor regression after neoadjuvant chemoradiation: long-term results of a 
prospective trial (National Clinical Trial 00254683). Cancer. 2012;118:3501–11.

	66.	Perez RO, Sao Juliao GP, Habr-Gama A, Kiss D, Proscurshim I, Campos FG, Gama-Rodrigues 
JJ, Cecconello I. The role of carcinoembriogenic antigen in predicting response and survival to 
neoadjuvant chemoradiotherapy for distal rectal cancer. Dis Colon Rectum. 2009;52:1137–43.

	67.	Glynne-Jones R, Hughes R. Critical appraisal of the ‘wait and see’ approach in rectal cancer 
for clinical complete responders after chemoradiation. Br J Surg. 2012;99:897–909.

	68.	Eryilmaz MK, Mutlu H, Salim DK, Musri FY, Tural D, Coskun HS. The neutrophil to lym-
phocyte ratio has a high negative predictive value for pathologic complete response in locally 
advanced breast cancer patients receiving neoadjuvant chemotherapy. Asian Pac J Cancer 
Prev: APJCP. 2014;15:7737–40.

	69.	Kim IY, You SH, Kim YW. Neutrophil-lymphocyte ratio predicts pathologic tumor response 
and survival after preoperative chemoradiation for rectal cancer. BMC Surg. 2014;14:94.

	70.	Wallin U, Rothenberger D, Lowry A, Luepker R, Mellgren A. CEA – a predictor for patho-
logic complete response after neoadjuvant therapy for rectal cancer. Dis Colon Rectum. 
2013;56:859–68.

	71.	Clark-Langone KM, Sangli C, Krishnakumar J, Watson D.  Translating tumor biology into 
personalized treatment planning: analytical performance characteristics of the Oncotype DX 
Colon Cancer Assay. BMC Cancer. 2010;10:691.

	72.	Maak M, Simon I, Nitsche U, Roepman P, Snel M, Glas AM, Schuster T, Keller G, 
Zeestraten E, Goossens I, Janssen KP, Friess H, Rosenberg R.  Independent validation of a 
prognostic genomic signature (ColoPrint) for patients with stage II colon cancer. Ann Surg. 
2013;257:1053–8.

	73.	Niedzwiecki D, Frankel WL, Venook AP, Ye X, Friedman PN, Goldberg RM, Mayer RJ, 
Colacchio TA, Mulligan JM, Davison TS, O’Brien E, Kerr P, Johnston PG, Kennedy RD, 
Harkin DP, Schilsky RL, Bertagnolli MM, Warren RS, Innocenti F.  Association between 
results of a gene expression signature assay and recurrence-free interval in patients with 
stage II colon cancer in cancer and leukemia group B 9581 (Alliance). J Clin Oncol. 
2016;34:3047–53.

12  The Watch and Wait Approach After Neoadjuvant Therapy: The Australian Viewpoint



230

	74.	Spolverato G, Pucciarelli S, Bertorelle R, De Rossi A, Nitti D.  Predictive factors of the 
response of rectal cancer to neoadjuvant radiochemotherapy. Cancer. 2011;3:2176–94.

	75.	Galon J, Costes A, Sanchez-Cabo F, Kirilovsky A, Mlecnik B, Lagorce-Pages C, Tosolini M, 
Camus M, Berger A, Wind P, Zinzindohoue F, Bruneval P, Cugnenc PH, Trajanoski Z, Fridman 
WH, Pages F. Type, density, and location of immune cells within human colorectal tumors 
predict clinical outcome. Science (New York, NY). 2006;313:1960–4.

	76.	Anitei MG, Zeitoun G, Mlecnik B, Marliot F, Haicheur N, Todosi AM, Kirilovsky A, Lagorce 
C, Bindea G, Ferariu D, Danciu M, Bruneval P, Scripcariu V, Chevallier JM, Zinzindohoue F, 
Berger A, Galon J, Pages F. Prognostic and predictive values of the immunoscore in patients 
with rectal cancer. Clin Cancer Res. 2014;20:1891–9.

	77.	Posselt R, Erlenbach-Wunsch K, Haas M, Jessberger J, Buttner-Herold M, Haderlein M, Hecht 
M, Hartmann A, Fietkau R, Distel L. Spatial distribution of FoxP3+ and CD8+ tumour infil-
trating T cells reflects their functional activity. Oncotarget. 2016;7:60383–94.

	78.	McCoy MJ, Hemmings C, Miller TJ, Austin SJ, Bulsara MK, Zeps N, Nowak AK, Lake 
RA, Platell CF. Low stromal Foxp3(+) regulatory T-cell density is associated with complete 
response to neoadjuvant chemoradiotherapy in rectal cancer. Br J Cancer. 2015;113:1677–86.

	79.	Shinto E, Hase K, Hashiguchi Y, Sekizawa A, Ueno H, Shikina A, Kajiwara Y, Kobayashi 
H, Ishiguro M, Yamamoto J. CD8+ and FOXP3+ tumor-infiltrating T cells before and after 
chemoradiotherapy for rectal cancer. Ann Surg Oncol. 2014;21(Suppl 3):S414–21.

J. C. Kong and A. G. Heriot


	Chapter 12: The Watch and Wait Approach After Neoadjuvant Therapy: The Australian Viewpoint
	Introduction
	The Evolution of “Watch and Wait”
	Trials and Long-Term Outcomes
	Patient Selection and Assessment of Clinical Complete Response
	Increasing Pathological Complete Response Using Different Neoadjuvant Regimens
	Intensive Surveillance During “Watch and Wait”
	Patterns of Local Failure
	Role of Adjuvant Chemotherapy
	Limitations in Predicting Pathological Complete Response
	Clinical Assessment
	Imaging

	Endorectal Ultrasound
	Magnetic Resonance Imaging
	Positron Emission Tomography/Computed Tomography
	Combining Clinical Assessment with Imaging Modalities
	Laboratory Testing
	Genomics
	Immune Profile

	Should Patients “Watch and Wait”?
	Future Direction
	Summary
	References




