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Abstract A sustained clinical complete response (CCR) after
preoperative chemoradiation (CRT) is observed in 10–20% of
patients with locally advanced rectal cancer (LARC). A selec-
tive non-operative management with close surveillance is in-
creasingly being advocated for patients achieving a CCR—on
the assumption that outcomes compare favourably with pa-
tients subjected to radical surgery (usually requiring a perma-
nent stoma). The aim of this present opinion piece was to
capture individual views of an MDT and elicit common
themes regarding the question BHow should a multi-
disciplinary team (MDT) approach the issue of non-
operative management in rectal cancer?^ A vignette of a real
patient was discussed, and all members explained their own
perspective in the context of the vignette. Several common
themes emerged. Long-term prospective observational studies
and randomized studies with more uniform inclusion criteria
are required to evaluate the risk-benefit of the standard surgi-
cal approach compared against a non-operative approach.
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Introduction

Colorectal cancer is the third most common cancer in the UK
with approximately 40,000 new cases registered each year.
Rectal cancer comprises about one third. Based on random-
ized trials, many patients with locally advanced rectal cancer
(LARC) receive preoperative chemoradiation (CRT) prior to
radical surgery to reduce the risk of local recurrence [1–4].
CRT can lead to significant tumour regression (downsizing)
and a lower stage (downstaging) both in primary tumour and
perirectal lymph nodes [1–5]. Approximately 10–20 %
achieve a complete pathological response [1, 3, 4]. However,
the addition of preoperative short-course preoperative radio-
therapy (SCPRT) and CRT increases surgical complications
including a 2–8 % postoperative death rate, which is higher in
older adults. SCPRT and CRT also adversely impact on uri-
nary and sexual functions [5, 6].

A permanent colostomy is required in 10–20 % of cases,
particularly if the cancer is low, which can be associated with
significant morbidity [7], permanent alteration in body image
and high psychological morbidity. Even if sphincter preserva-
tion is feasible, marked deterioration in bowel function (the so
called Blow anterior resection syndrome^ or LARS) is also
recognized to be a frequent and chronic pain [8]. These symp-
toms may be worsened by the addition of SCPRT/CRT [9,
10]. Hence, if the patient undergoes mutilating surgery with
a permanent colostomy after CRT and cancer cells cannot be
identified in the histopathological specimen, radical surgery
and its attendant risks could be construed as an unnecessary
overtreatment.

In Brazil, CRT is recommended for the majority of patients
with rectal cancers below 7 cm from the anal verge. Habr-
Gama has capitalized on this management and developed a se-
lective non-operative Bwatch and wait protocol^ by defining a
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novel early endpoint Bsustained clinical complete response^
(SCCR) [11]. This strategy has been documented in a series of
reports [12–22, 23•, 24]. Patients are meticulously reassessed 8–
10 weeks after completion of CRT and prior to undertaking
surgery. Patients who have no apparent tumour on clinical and
radiologic criteria are designated as CCR, and the patient does
not proceed to radical surgery. A meticulous and rigorous
follow-up programme with digital rectal examination (DRE)
and endoscopic and radiological surveillance is undertaken for
1 year. Patients still clinically in remission at 12 months from
CRTcompletion are considered to have an SCCR. Results have
been progressively clearer and defined more prospectively
[25].The definition of CCR has been adapted to include the
absence of residual rectal wall irregularity on DRE and
proctoscopy [19, 26] and magnetic resonance imaging (MRI)
changes, such as the presence of residual low-signal-intensity
areas with absence of restriction to diffusion at MRI, and an
absence of residual FDG/PET uptake within the rectal wall [27].

Views regarding the feasibility and appropriateness of this
selective non-operative approach are highly polarized. Previ-
ous surveys of surgeons showed the majority (69 %) will
never consider non-operative management in patients fit for
curative surgery [28], although it seems likely from discus-
sions in the literature that this view is changing [29–31].

In the UK, multi-disciplinary teams (MDTs) have a pivotal
role in optimizing care for patients with colorectal cancer.
Currently, attention is also focussed on the patient as an indi-
vidual in terms of psychosocial needs, quality of life, rights
and empowerment in the face of cancer. Clinicians are increas-
ingly embracing shared decision-making, which is impractical
if the patient lacks sufficient information to exercise choice.
There is little current data regarding the individual specialist
views within colorectal MDTs on a non-operative approach
and their assessments of risk-benefit.

The aim of this discussion was to examine the views of all
members of anMDTwith regard to the efficacy and safety of a
non-operative approach after CRT in LARC. We sought to
elicit common themes regarding the question BHow should a
multi-disciplinary team (MDT) approach the issue of non-
operative management in rectal cancer?^ We also reviewed
the medical literature, with emphasis on the oncological out-
comes (local recurrence, disease-free survival (DFS) and over-
all survival (OS), functional outcomes, potential for salvage
surgery, morbidity, quality of life and patient preferences).

Methods

Patient Vignette

A 53-year-old male company director presented with rectal
bleeding, mucous discharge and pain on defecation. He has a
good appetite and has not lost weight. He has no comorbidity

factors, takes no regular medication, plays football regularly, but
smokes approximately 10–15 cigarettes a day. On digital rectal
examination, there is a hard mass extending from 2 cm from the
anal verge corkscrewing around the anal canal and extending
5 cm up into the rectum and involving approximately half the
circumference of the anal canal anteriorly to about 7 cm from the
anal verge. A biopsy confirms moderately differentiated adeno-
carcinoma. Computerized axial tomography (CAT) scan does
not identify any liver, lung or peritoneal disease, and there are
no enlarged lymph nodes in the abdomen or pelvis. An MRI
scan confirms a bulky 6-cm cancer cT3a but compromising the
levator muscles on the left and identifying five abnormal
mesorectal lymph nodes suspicious of involvement and an en-
larged left obturator node (cT2/T3aN2). The MDT decision is
that the patient should be offered neoadjuvant CRTand proceed
to abdominoperineal resection if restaging/ reimaging following
CRT is favourable. The patient is counselled and initially agrees
to this plan of management. By the time the patient starts the
chemoradiation, he has developed persistent sacral/buttock pain
which requires analgesia and finds it uncomfortable to sit down.
Neoadjuvant CRT to a dose of 45 Gy in 25 daily fractions over
5 weeks is administered with concurrent capecitabine 850 mg/
m2 per oral twice daily. A repeat MRI 6 weeks after the com-
pletion of CRT suggests a CCR has been achieved. The patient
feels well and is back to playing football. DRE reveals no evi-
dence of any residual tumour. The MDT reviews the post-
treatment scans and makes a recommendation for surgery, but
the nurse navigator and the surgeon are aware that the patient is
keen to avoid surgery.

Individual members of the colorectal MDT for Barnet Hos-
pital, which meets weekly and is responsible for the care of
approximately 120 new patients each year (i.e. all patients
with colorectal cancer referred to the hospital), provided their
views on the above vignette of a real patient that had been
discussed and treated 3 years ago. We presented the details as
a new patient. The MDT meeting lasts approximately 2.5 to
3 h. All members are required formally to sign in their atten-
dance, and peer review requirements dictate an 80 % atten-
dance throughout the year, so all are accustomed to working
closely together.

We provided a vignette. Hence, all members of the MDT
were asked individually to provide 50–100 words explaining
their own perspective on being faced with such a patient. We
then selected the common themes and summarized and
discussed them further.

We also searched Medline and Embase for the MeSH and
free terms: rectal; cancer; carcinoma; tumor; or neoplasm; and
chemotherapy; and neoadjuvant or preoperative chemoradia-
tion; complete clinical response; colostomy; stoma; non-
operative treatment; avoidance of surgery; deferral of surgery;
“watch and wait”; “wait and see”; omission of surgery; obser-
vation; organ sparing. No date or language restrictions were
applied. No randomized trials comparing non-operative
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management with radical surgery in operable rectal cancer
were identified.

The Concerns Expressed

The Clinical Oncologist

I have not given the optimal radiotherapy dose to destroy the
cancer. If a non-operative approach had been the MDT deci-
sion from the outset, I would have used different field sizes
and higher doses and boosted the primary tumour with
brachytherapy. Can I really expect only 45 Gy to control the
cancer long-term? How long will we have to keep him under
follow-up?—probably at least 10 years?

The patient has already made up his mind. If he has not
made up his mind, then what can I say are the risks of this
approach and how likely is it to be a permanent solution—
bearing in mind this was a very advanced cancer initially?
Also if the cancer regrows, will we still be in a position to
salvage with radical surgery in terms of a curative resection?
Finally, if the patient originally was clinically staged as node
positive, i.e. stage III, should I now offer Badjuvant^ chemo-
therapy? If so, should this be a 4- or 6-month duration?

The Colorectal Surgeon 1

This is a 55-year-old patient who is fit. The aim should be to
offer him the best chance of disease-free survival. The adage
Bthat we should base our surgery on the pre-treatment MRI^
pre-dates modern management of rectal cancer. I feel although
the pre-treatment MRI is important, the post-treatment MRI
should perhaps be more valuable in guiding the surgeon. If
this man truly has a normal-feeling rectum on digital exami-
nation and a normal MRI, he would be a candidate for a
Bwatch and wait^ policy. However, this does not feel right
for such a young patient who had such a locally aggressive
tumour. The safest option would be a radical surgery which
would mean the best chance of local control, but clearly would
involve an abdominoperineal excision of his rectum and anus
with a permanent colostomy, with all the associated morbidity
permanent change in body image and small risk of mortality.
Adopting a Bwatch and wait^ policy does not mean that sur-
gery is completely avoided. It should mean a meticulous
follow-up with MRI, CT, rectal and endoscopic examination,
along with good patient compliance to this regime. It ultimate-
ly is up to the patient to decide, based on all the available
evidence and his personal wishes, and I would support him,
even if he decided to adopt the Bwatch and wait^ policy.

The Colorectal Surgeon 2

The dilemma for the colorectal surgeon lies between proceed-
ing routinely to radical surgery which may entail a permanent

stoma, prolonged healing and a small risk of death. If the
subsequent histology demonstrates a pCR when the histology
is presented to the MDT, the implication in the MDT is that an
unnecessary and mutilating operation has been performed.
Active surveillance for further potential ongoing regression
and tumour downstaging to complete clinical response avoids
surgical management. This delay produces a risk in the longer
term if recurrence is observed that allows a tumour to become
unresectable. If surveillance is to be the chosen option, then
follow-up must be meticulous and long-term over 5–10 years
and involve regular clinical visits and imaging. So as a sur-
geon, am I showing myself sufficiently open-minded and mo-
tivated to consider all possible options and what is in the best
interest of the patient?

The Surgeon in Training (Registrar)

My main concerns around watchful waiting for rectal cancer
following good clinical response to neoadjuvant chemoradio-
therapy are the paucity of literature. The sensitivity and spec-
ificity of the definition of a clinical response is variable. The
evidence base for such an approach relies heavily on small
retrospective studies. Clinical trials will shed light on these
factors. In the meantime, the decision to operate or not operate
must be made by patients themselves after counselling as to
what is known and unknown in this area.

The Radiologist 1

The problem for the radiologist is the degree of confidence in
the MRI regarding post-treatment change versus residual dis-
ease. Tumour recurrence is easier to detect as the tumour re-
grows over serial imaging, but the worry is of systemic failure
and metastatic disease, so serial body CT is also required as
part of the monitoring and is perhaps best done in a trial
setting. Tumour fibrosis is the commonest response to chemo-
radiotherapy and manifests itself as spiculated low T2 signal
onMRI, with a reduction in tumour volume. However, there is
always a worry of persistent viable tumour cells, for example,
in residual mucin pools, which are invisible to MRI.

The Radiologist 2

My concern is the limitations of the imaging, which includes
CT, MRI, endoanal ultrasound and PET in attempting to dis-
tinguish viable tumour from chemoradiation changes. A
multimodality approach does minimize weaknesses and max-
imize the sensitivity, but which modalities should we use?
How often and for how long should we reimage our patient?

Chemoradiation changes involve the tumour and adjacent
tissue including tumour necrosis, oedema, ulceration, fibrosis,
calcification, muscle wall changes and inflammatory infil-
trates. These changes can lead to under or over measuring
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local tumour load. The MRI changes in T2 signal as well as
diffusion characteristics are useful; however, the initial stage
of cT3N1 gives a potential for metastatic spread as well as the
local recurrence. Vigilant global scanning with CT is para-
mount. Using combination serial imaging, clinical examina-
tion, DRE, and following the CEA trend coupled with regular
discussion at our MDT, we may develop our confidence over
time in our findings. However, reassurance from research
from a large volume of patients as well as our own patient
database would help us achieve this earlier.

The Colorectal Clinical Nurse Specialist/Nurse Navigator

The challenge for the colorectal clinical nurse specialist (CNS)
is to present the risks and benefits of the treatment options to
enable informed decision-making to take place. How do we
ensure that patients have a good enough understanding of the
possible implications when they come with differing levels of
knowledge and preconceptions? In view of the lack of RCT
evidence for non-operative management versus surgery, how
can we make information given to the patient at consultations
consistent? There is a risk that patients can come away from a
consultation with uncertainty and a loss of trust. Also, in a
fragmented medical system, how can we ensure that the scru-
pulous surveillance required for a Bwatch and wait^ policy is
adhered to, and the patient does not miss investigations or
become Blost to follow-up^?

View of the Patient

When I was first diagnosed, there was initial shock; however,
this was tempered by being told that this would not kill me. I
then pestered my surgeon to tell me the treatment, which
consisted of radiotherapy, chemotherapy and surgery which
included a non-reversible stoma. I answered that I would un-
dertake the treatment with the exception of the surgery. I was
then told that there was no option, as in this country, this was
the treatment, and that there was only one surgeon worldwide
who treated this condition without surgery and she was in
Brazil.

I told my surgeon that I did not see this as a problem and
that he could send me to Brazil, as I was determined not to
undergo the surgery. Subsequently, I met two oncologists,
who both gave me hope that this condition could be treated
without surgery.

At 53 years old, I still felt young. I still played football, and
still do today, 5 years later. I enjoy family holidays with my
wife and am generally active. It took me 53 years to form my
body and personality, and I knew that if I had gone ahead with
the surgery, whilst I would have lived, it would have been a
life that I could not have accepted.

Summary of Views

Certain themes are regularly expressed. There are concerns
from all disciplines about the reproducibility and safety of this
approach. How can we be sure that there is no tumour?; how
often should we be imaging the patient, and for how long?;
and what to tell the patient? There was a general dissatisfac-
tion that there are no randomized trials to aid us in the deci-
sion-making. The question of the role of further adjuvant che-
motherapy and the inaccuracy of clinical staging was also
highlighted by the oncologist.

Discussion

Safety

Any additional benefit of radical surgery with TME or APER
in patients with a CCR to CRT is unproven, because the cancer
is likely to have been completely extirpated already, i.e. in the
case of a subsequent pathological finding of a pCR, and the
combination of SCPRT/ CRT and surgery is associated with
inferior function and quality of life (QOL). Some enthusiasts
have extended the Brazilian non-operative strategy to Bwatch
and wait^ for cancers in the mid and upper rectum even if the
original tumour extended to the circumferential resection mar-
gin (CRM). Our MDT has concerns regarding broadening the
approach beyond the Brazilian criteria where salvage is usu-
ally achieved [25] to more advanced patients because local
regrowth in these patients may not be endoluminal and recur-
rence at the mesorectal fascia could compromise a curative
salvage resection.

Several themes keep surfacing across the disciplines. The
uncertainty involved in not removing the cancer appears piv-
otal. It is a surgical tenet that a cancer should be removed
radically in its entirety as soon as possible after diagnosis in
order to achieve the best outcomes. It took a long time and
several randomized studies to persuade surgeons that any de-
lay to surgery could be acceptable with the use of neoadjuvant
CRT or SCPRT. However, a non-operative strategy raises the
concern that the cancer may still be present (albeit at a micro-
scopic level) and the delay may allow regrowth to become
unresectable, raising the spectre of uncontrolled disease within
the pelvis, or to metastasize to distant organs.

The CNS has concerns on how to be open and honest with
the patient when the evidence is so anecdotal, and there are no
randomized studies to say we are sure about this.

The oncologist has the concern that if the cancer has not
been eradicated, then the regrowth may be more resistant to
cytotoxic agents and no further radiotherapy will be available
because it has already been employed. Metastasis may be
more likely if irradiated, but still, viable tumour remains after
irradiation [32, 33].
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If the original decision had been to avoid surgery, higher
doses of radiotherapy or brachytherapy would have been used.
There is good evidence that brachytherapy can achieve high
rates of CCR [34••], achieving good sphincter function in the
majority, but bleeding from the rectal mucosa is a recognized
late toxicity.

All disciplines have worries that the confirmation of a CCR
is an imperfect science because the radiologist cannot distin-
guish between active microscopic residual cancer and mucin-
or CRT-induced fibrosis. Without resorting to full pathological
examination of the whole mesorectum, nodal status is uncer-
tain. Transrectal ultrasound and CT have poor reliability. Some
authors suggest that using both standard T2-weightedMRI and
diffusion-weighted MRI can enhance the sensitivity for identi-
fying a CCR, with a specificity of >90 % [27]. Others suggest
MRI restaging can lead to either over-staging or under-staging
[35]. It is also sometimes difficult to distinguish between tu-
mour and radiation-induced ulceration or proctitis. Small resid-
ual extramural tumours may be obscured by persistent fibrosis,
or small pelvic nodes initially not imagedmay remain involved
[36]. Also, a decrease in the standard uptake values (SUVmax)
on PET/CT of >67 % between baseline and 6-week SUVmax
or 76 % between baseline and 12-week SUVmax may help to
[22] discriminate between responders and poor responders and
allow a longer wait to be undertaken safely.

The change in carcinoembryonic antigen levels may be
helpful to confirm a CCR [37], but even a biopsy after the
completion of chemoradiation may not give sufficient infor-
mation. Any irregularity on DRE of the mucosal surface or
tissues beneath could herald persistent disease, and biopsy can
only confirm disease recurrence, but not the absence of tu-
mour in the pelvis. Biopsies at 6–12 weeks following CRT
are potentially misleading because although a positive biopsy
in the area of the rolled edges of the original has some use in
deciding management, non-viable cancer cells may appear
morphologically intact [38]; it is difficult to define the best
site to biopsy, and in contrast, an absence of cells does not
necessarily infer a pCR [39, 40]. Biopsy is therefore likely to
provide both false positives and false negatives [41].

Non-operative management of LARC patients with a ycCR
following CRT may be feasible with strict selection criteria
and frequent follow-up and may be more relevant for older
adults [42] and for patients with severe comorbidity, particu-
larly if a permanent colostomy is envisaged.

There are prospective trials of deferral of surgery in good
responders [43], but there are no randomized prospective studies.
The most recent Brazilian series showed favourable outcomes,
which are supported by a small Dutch, English and American
study [11, 25, 26, 44, 45•]. In the Dutch series [26] only 1/21
patients experienced an endoluminal local recurrence at
22 months. All studies were heterogeneous in staging, inclusion
criteria, study design and rigour of follow-up post-CRT, which
might explain the different outcomes. Our MDT recognized that

CCR is inconsistently defined, with only partial concordance
with pCR. There was anxiety that patients who are observed
but subsequently fail to sustain a CCRmay fare worse than those
immediately resected. However, overall other studies outside
Brazil and the Netherlands have documented less encouraging
results for unselected patients (unfit for or refusing surgery) using
lower doses of radiotherapy, in more advanced cases and
employing less rigorous follow-up [45•, 46–51] (see Table 1).

Histopathological pCR and CCR appear to be slightly dif-
ferent clinical entities with different prognostic factors and
possibility of management. If small early tumours are irradi-
ated, there is a high rate of pCR [52•, 53, 54] and a high rate of
CCR (about 40%) and high rate of concordance between pCR
and CCR (about 70 %). In the ACOSOG Z6041 trial, a CCR
was concordant with a ypCR in 31 of 36 patients (86 %) [54].
For larger more advanced tumours, there is a more moderate
rate of achieving a pCR (about 15 %), with a much lower rate
of CCR (about 5 %) and a low rate of concordance between
pCR and CCR (in about 70–80 % of patients with pCR, clin-
ically persistent (fibrous) tumour is present).

Most local regrowth occurs within 12 months and can be
salvaged successfully, but prospective trials are needed to con-
firm these findings. Cancers arising in the mid rectum above
7 cm from the anal verge (which are not treated with a selec-
tive non-operative approach by Habr-Gama and Perez) are
more difficult to keep under surveillance if beyond the reach
of the finger, and endoluminal failure, although often the first
event, is more difficult to detect.

Additional Chemotherapy

More recent series from Brazil have extended the initial deliv-
ery of 5-fluorouracil and folinic acid following the chemora-
diation component and claimed higher rates of CCR [25]. The
series from the Netherlands added FOLFOX in the majority of

Table 1 Published reports of a non-operative strategy in rectal cancer
after finding CCR or near CCR

No CCR Failing

Rossi 1998 16 38 % 5/6=83 %

Lim 2007 48 56 % 18/48=38 %

Hughes 2008 32 12 % 6/10=60 %

Seshadri 2011 23 ? 10/23=43 %

Dalton 2011 12 24 % 6/12=50 %

Yu 2011 22 ? 9/22=41 %

Maas 2011 192 21 % 1/21=5 %

Smith 2012 ? 32 % 6/32=19 %

Yeo 2013 577 5 % 2/5=40 %

176 pts

? not stated
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cases after CCR was achieved even in clinically staged II
patients [26]. Finally recent data from the Memorial Sloan
Kettering suggests that additional courses of FOLFOX after
chemoradiation and before total mesorectal excision have the
potential to increase pCR and hence theoretically could broad-
en the options for patients in terms of less invasive treatment
strategies [55••]. Yet in the postoperative adjuvant setting,
chemotherapy has only improved local control and made no
impact on DFS or OS [56].

Our current inability to distinguish and discriminate when a
tumour has been completely destroyed, and the lack of overlap
between a CCR and a PCR, has caused concern for some
clinicians. Equally, patients who continue to show residual
abnormalities following CRT, such as ulceration or an indu-
rated mass, often demonstrate a pCR despite these
unfavourable appearances. This finding has persuaded some
authors that it is safe to delay surgery for even longer in an
attempt to capture all who will eventually express a pCR.
They argue that we should routinely defer surgery if a good
response is observed allowing an opportunity for further/
complete resolution of tumour to occur. This philosophy lies
behind the ongoing deferral of surgery trial (NCT01047969)
sponsored by the Royal Marsden [43].

Conclusion

In the MDT, anxieties remain regarding the reproducibility of
published results and the long-term oncological outcomes.
The rationale of a Bwait and see policy^ relies mainly on
retrospective observations, with prospective studies small
and more recent, with shorter follow-up. Surgical resection
is still regarded by most surgeons as the mainstay of curative
therapy. Omission of such surgery in selected patients clearly
limits many common adverse effects. However, the available
studies suggest there is likely to be a 25–30 % risk of eventual
local tumour regrowth, which is almost invariably
endoluminal if patients are rigorously followed up. Proof of
principle for safety has been demonstrated in small low rectal
cancers, where clinical assessment is easy. But, the approach
should not be extrapolated uncritically to more advanced can-
cers beyond DRE, where the CRM is predicted threatened and
initial nodal involvement is common. Regrowth could com-
promise cure. Long-term prospective observational studies
and randomized studies with more uniform inclusion criteria
are required to evaluate the risk-benefit.

It must be emphasized that non-operative management re-
quires frequent endoscopic and radiographic surveillance with
long-term follow-up. Optimal shared decision-making re-
quires all members of the team to be well informed. Surgeons,
oncologists, nurse navigators and patients need to know the
risks and to quantify the gains in function and QOL against the
potential risk of compromising cure. Surgeons also need to be

both open-minded and motivated to consider all possible
options.
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