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Abstract

Pre-operative chemo-radiation has become standard practice in the
treatment of patients with locally advanced rectal cancer. Indeed, in much
of Europe and in the United States, pre-operative chemoradiation has been
recommended as a standard of care for patients with clinical stage II and
stage III rectal cancer. However, management philosophies for rectal
cancer have evolved independently in different countries, with a number
of varying approaches developing worldwide. The aim of this chapter is
to review current practice and to provide an algorithm for the management

of such patients.
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Introduction

Rectal cancer surgery was historically associated
with a high rate of local recurrence and often a
need for a permanent stoma. In an effort to
achieve an RO resection and to preserve the anal
sphincter, pre-operative chemo-radiation became
the treatment of choice for patients with locally
advanced rectal cancer. In much of Europe and in
the United States, pre-operative chemoradiation
has been recommended as a standard of care for
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patients with clinical stage II and stage III rectal
cancer [1]. However, management philosophies
for rectal cancer have evolved independently in
different countries, with a number of varying
approaches developing worldwide.
Surgery for rectal cancer has
significantly over recent years. Traditionally,
blunt dissection of the rectum was advocated
for rectal cancer and this resulted in high rates
of local recurrence. Bill Heald from Basingstoke
(UK) identified the failings of this imprecise
technique and recognized that, by the use of
meticulous sharp dissection under direct vision,
the rectum, along with its entire mesentery,
could be removed as an intact unit [2, 3].
Total mesorectal excision (TME) resulted in a
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significant reduction in lateral margin positivity
and very low local recurrence rates and was also
associated with a significant reduction in pelvic
nerve damage and bladder and sexual dysfunc-
tion post-operatively. By the use of this tech-
nique, he was able to achieve a local recurrence
rates of 6 % with fewer than 10 % of the cohort
receiving pre-operative chemoradiation [4].
Similar excellent results have been replicated
elsewhere with the application of high quality
surgery [5-9], thus highlighting the importance
of this surgical development and bringing into
question the routine wuse of neoadjuvant
chemoradiation.

More recently, it has been recognized that
despite a full TME dissection, patients with low
rectal cancer requiring abdomino-perineal resec-
tion (APR) have a higher circumferential resec-
tion margin (CRM) involvement rate, a higher
local recurrence rate, and a poorer prognosis
than those treated with anterior resection [10].
CRM involvement in patients undergoing tra-
ditional APR for low rectal cancer is often due
to the removal of insufficient tissue at the level
of the insertion of the levator ani muscles and
relative wasting of the specimen at this level.
More radical removal of a cylindrical specimen
via an extra-levator abdominoperineal resection
(ELAPR) has resulted in improved oncological
outcomes. In particular, local recurrence rates are
reduced [11, 12].

Many surgeons, impressed with the results of
TME and ELAPR, remain sceptical about the
value of routine neoadjuvant chemoradiation
with particular concern about long-term morbid-
ity. It is believed that low local recurrence rates
can be achieved with high quality surgery alone
[13]. It has been suggested by some that radio-
therapy should not be used to compensate for
poor quality surgery for rectal cancer. Instead,
efforts should be made to improve the overall
quality of surgery so that fewer patients require
radiotherapy [13, 14]. High quality surgery and
its associated improved outcomes may be
associated with a more selective approach to the
use of neoadjuvant chemoradiation by multi-
disciplinary teams. Each individual patient with
rectal cancer should be carefully assessed and
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discussed in a forum (multidisciplinary meeting)
with the aid of good quality imaging prior to
making decisions regarding the need for
neoadjuvant treatment.

Who Should Receive
Chemoradiation?

The work of Quirke et al. [15] demonstrated
that the presence of microscopic tumour cells
within 1 mm of the CRM (or lateral margin) is
associated with an increased rate of local recur-
rence and subsequent poor survival. Modern
imaging, particularly MR imaging can accu-
rately predict the risk of CRM involvement and
therefore the risk for the surgeon of failing to
achieve an RO resection. The MERCURY study
group were able to demonstrate that MR imag-
ing and post-operative histopathology assess-
ments of tumor spread were considered
equivalent to within 0.5 mm [16]. This modality
has been shown to accurately identify the depth
of invasion of the cancer and in the low rectum
can predict the involvement of the levator ani
muscles and the inter-sphincteric plane. The
height of the tumour and its length can also be
measured but unfortunately, as with other imag-
ing modalities, prediction of lymph node status
remains inaccurate. High quality MR imaging
combined with surgical clinical assessment can
allow multi-disciplinary teams to predict those
patients who will benefit from chemoradiation
and those patients who should undergo primary
surgery.

Important factors to consider when selecting
patients for neo-adjuvant chemoradiation include
the height of the tumor and the site of the tumor.
Low and anteriorly based cancers confer a higher
risk of margin involvement and therefore local
recurrence, whereas posteriorly based tumors
and tumors of the upper and mid rectum are asso-
ciated with a lower risk of CRM positivity [17].
Often, an examination under anaesthetic com-
bined with the MRI findings can allow a precise
assessment of these characteristics. Other factors
that are associated with local recurrence
include T4 cancers, evidence of extramural
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vascular invasion or perineural invasion and evi-
dence of nodal involvement [17]. A review of the
available histology and imaging can identify
these characteristics.

Patient factors such as the sex of the patient
and their BMI (Body Mass Index) are also
important. Surgery for a low, anteriorly based rec-
tal cancer in an obese male with a narrow pelvis is
significantly more challenging when compared
with similar pathology in a slim female with a
gynecoid pelvis. Surgeons may have a lower
threshold for neoadjuvant treatment in the former
type of patient when compared with the latter in
order to reduce the risk of local recurrence.

Multi-disciplinary teams should carefully
consider individual patients and their pathology
prior to embarking on neoadjuvant treatment or
recommending primary surgery. At the extreme
ends of the spectrum of disease, decision-making
can be easier. T1, T2 and T3a cancers of the
upper or mid-rectum without evidence of nodal
involvement or EMVI may be treated with pri-
mary surgery whereas neo-adjuvant treatment is
advised when the CRM is threatened or if the
sphincters are threatened or involved.

Pathology of an intermediate nature has to be
carefully considered by each MDT and through-
out the world individual preferences will vary
considerably. The National Institute for Health
and Care Excellence (NICE) in the United
Kingdom defines these intermediate lesions as
either T3b tumors where the margins are not
threatened, suspicious lymph nodes not threaten-
ing the CRM and evidence of EMVI [18]. The
presence of these factors can influence decision
making of the MDT, but at present there are no
established evidence-based recommendations.
Further research is necessary in order to establish
the role for neoadjuvant chemoradiation in this
intermediate group of patients.

Tumor Downstaging
and Sphincter Preservation

Significant tumor downstaging can be achieved
by the use of chemo-radiation [19-21]. A large
proportion of tumors will regress and up to 25 %

Fig. 7.1 This MR image shows a T3N1V1 mid rectal
tumour with a potentially involved circumferential
margin. There is a plaque of high signal intensity in the
presacral space. The patient subsequently underwent long
course chemoradiotherapy

Fig.7.2 This is an MR image post long course chemora-
diotherapy. There has been a good response with the
previously involved nodes no longer evident. The changes
in the presacral region have disappeared. Histopathology

of the subsequently resected specimen reported
ypTINOVO RO Mandard tumour regression grade 2

will achieve a pathological complete response
[20, 21]. One must remain aware that a small
proportion of rectal cancers will fail to respond to
chemoradiation and will actually progress despite
this treatment. This group of non-responders
should be identified in a timely manner, as earlier
surgery will be beneficial.

In those who do achieve a good response to
chemoradiation and in whom there is tumor
downstaging (Figs. 7.1 and 7.2), it is our prac-
tice to surgically treat patients based on their
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pre-chemoradiation MRI scan. For instance,
should adjacent viscera be involved on the pre-
treatment MRI but be clear of tumor on the post-
treatment scan we would advocate multi-visceral
surgery in order to avoid leaving residual micro-
scopic tumor cells and thus the risk of loco-
regional recurrence. Similarly, should the
sphincters be threatened on the pre-treatment
scan but be clear on the post-treatment MRI it is
our preference to offer an abdominoperineal
resection for the same reasons. In addition it can
be notoriously difficult to differentiate post-
radiotherapy fibrosis from residual disease on
MRI. In which case we would prefer to confirm
this histologically.

Tumor downstaging as a result of chemoradia-
tion may be utilized in order to achieve sphincter
preservation in those with low rectal cancer
threatening the sphincter complex. However, cur-
rent evidence for this specific role is not clear and
the use of chemoradiation in order to achieve this
goal remains controversial [22]. It is our practice,
as we have already stated, to treat patients accord-
ing to their original pre-treatment MRI images.
We would therefore not use neoadjuvant treat-
ment for the purpose improving our rate of
sphincter preservation.

It is important to recognize that some rectal
cancers behave biologically very differently to
others. Clinicians treating rectal cancer should
aim to identify those patients who respond to
neoadjuvant treatment and perhaps more impor-
tantly the small proportion who will progress
despite this therapy and require early surgery.
Over recent years, there has been a focus on try-
ing to identify prognostic molecular biomarkers
in rectal cancer in an attempt to predict response
to chemoradiation. It is hoped that in the future
therapies can be tailored to the tumor biology of
each individual patient [1]. However a present we
do not have this luxury and must use existing
clinical and radiological tools to define the extent
of tumor response to neoadjuvant treatment.

Monitoring tumor response to neoadjuvant
treatment can be challenging. Size and shape-
based criteria can be lacking in accuracy when
trying to discriminate between responders and
non-responders [23, 24]. One of the most accu-

R.J. Codd and P.M. Sagar

rate tools for monitoring response is the MRI
defined tumor regression grade, which appears to
be able to predict long-term outcomes in terms of
local recurrence and S5-year survival [25].
Sequential imaging with this modality has the
advantage of being able to quantify response to
chemoradiation and may be used to predict the
appropriate timing of surgery based on level of
response.

Interval Between Completion
of Neo-adjuvant Treatment
and Surgery

The timing of surgery post neo-adjuvant treat-
ment remains an area for further research effort.
Currently the only randomized trial to tackle this
question is the Lyon R90-01 trial published in
1999 [26]. This study included over 200 patients
with rectal cancer who were randomized to sur-
gery either within 2 weeks of completing their
radiotherapy or surgery between 6 and 8 weeks
of completing treatment. The group who
underwent surgery following a longer interval
(6-8 weeks) had significantly more clinical
tumor response and tumor downstaging when
compared with those who received surgery within
2 weeks of radiotherapy. These findings have
influenced standard US and UK practice and
until recently it has remained routine to wait
between 6 and 8 weeks post neo-adjuvant treat-
ment before proceeding with surgery. More
recently however this standard interval has been
challenged as it appears that waiting for longer
than 8 weeks may allow a higher degree of tumor
necrosis and regression.

Surgeons from the Cleveland Clinic have
studied a cohort of over 240 patients and identi-
fied a significantly better pathological complete
response (pCR) rate in those waiting over 8
weeks between completing neo-adjuvant treat-
ment and undergoing surgery [27]. Multivariate
analysis revealed time-interval between comple-
tion of treatment and surgery to be the only pre-
dictor of pCR. A follow-up study determined
that waiting for over 8-weeks was safe and was
not associated with higher peri-operative mor-
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bidity or mortality. This longer time-interval was
associated with a lower 3-year local recurrence
rate [28].

A study from Nottingham in the UK looked at
tumor regression related to neo-adjuvant treat-
ment and calculated the tumor-halving time for
rectal cancer to be 14 days [29]. These findings
were based on the tumor volume difference
between pre-treatment CT imaging and post-
operative histopathology measurements. It was
estimated that from beginning neoadjuvant treat-
ment it would take an average sized tumor
20-weeks to regress fully, based on these find-
ings. One must remain aware however that each
individual patient will respond differently to
chemoradiation. Some may respond far quicker
whilst others will fail to respond at all and may
even progress despite neoadjuvant therapy.

There is a prospective trial that is currently
recruiting and is being run by the Royal Marsden
NHS Foundation Trust in London. The primary
aim of this study is to identify whether waiting 12
weeks from completion of chemoradiotherapy
results in greater tumor downstaging or tumor
regression when compared with an interval of 6
weeks. Secondary outcome measures will include
the proportion of patients undergoing sphincter-
saving surgery and the peri-operative morbidity
and mortality rates. There is also another pro-
spective study called “A trial looking at surgery
following  treatment for rectal cancer
(STARRCAT)” which is also recruiting and is
also comparing intervals of 6 and 12 weeks. The
aims of this study however are to assess surgical
difficulty and complexity when surgery is delayed
and also to evaluate patient experience and the
side-effects of treatment. The results of these
studies may help to ascertain the optimum time-
interval between completion of chemo-
radiotherapy and surgery.

Clinical and Pathological
Complete Response

Significant downstaging of rectal cancers will
occur in a substantial proportion of patients
treated with neo-adjuvant chemoradiation, and in

some cases the tumor will be entirely sterilized.
Some studies have reported that up to 25 % of
patients will have a pathological complete
response (pCR) following this form of treatment
[19-21]. pCR is defined as the complete absence
of adenocarcinoma cells within the surgical spec-
imen when examined by a histopathologist (i.e.
stage: ypTO NO).

A pooled analysis of individual patient data
from 27 existing articles suggested that those
patients who achieve a pCR had significantly bet-
ter 5-year disease free survival rates when com-
pared with those who failed to achieve such a
good response [30]. A systematic review and
meta-analysis of existing evidence including a
total of 3,363 patients with either stage II or stage
IIT rectal cancer and with a mean follow up of
55.5 months identified significantly better out-
comes in patients who achieved a pCR when
compared with those who only achieved an
incomplete response [31]. Those with a pCR
where approximately four times less likely to
develop local recurrence and also over four times
less likely to develop distant disease. They were
more than four-times more likely to be disease
free at 5 years and had a 3.3 fold overall survival
advantage when compared with incomplete or
non-responders. The findings of this meta-
analysis suggest that following pCR the risk of
local recurrence at a mean follow-up of
55.5 months is 0.7 %. If this is the case, then pCR
following neoadjuvant chemoradiation virtually
eradicates the risk of local recurrence. pCR was
shown to be associated with an overall 5-year
survival rate of 90.2 % and a disease free survival
rate of 87 %. These results are comparable to
those following an RO resection for stage I rectal
cancer [31]. One should be aware however, that
the majority of the studies included in this analy-
sis are retrospective case-series and that there is
currently no level 1 evidence to support these
findings. Despite this it seems logical to expect
patients who respond well to chemoradiation and
then undergo surgery to remove the rectum to do
better than patients who fail to respond so well to
neoadjuvant treatment.

There are many different approaches to the
management of patients who achieve a pCR post
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neoadjuvant treatment throughout the world.
There are some who would recommend less
radical surgery for selected patients with pCR,
thus avoiding the need for an anterior resection or
AP resection of the rectum. There are reported
series of transanal excision and the use of trans-
anal endoscopic microsurgery (TEMS) to excise
the scars left behind post neoadjuvant treatment
in patients who appear to have achieved a clinical
complete response (cCR) to treatment [32-35].
Unfortunately, as with much of the data relating
to patients with a pCR, many of these reports are
from small case-series and much of the data has
been gathered retrospectively. There is currently
no high level evidence to support this practice.

There are also advocates of an expectant
(““watch and wait” or “wait and see””) approach to
the management of patients who achieve a cCR
post neoadjuvant treatment. In particular, Habr-
Gama and her colleagues from Sao Paulo in
Brazil have published widely with regards to this
approach [36—41]. Their approach includes inten-
sive clinical, radiological and endoscopic follow-
up post neoadjuvant treatment. In those patients
deemed to have achieved a cCR, defined as the
absence of clinically detectable residual tumor,
an expectant (non-operative) approach is adopted.
Conversely, those who are assessed and have
failed to achieve a cCR are recommended to
undergo rectal resection.

The appeal of an expectant approach to the
management of patients with rectal cancer who
undergo a cCR following neo-adjuvant therapy is
understandable. Those in question are usually
patients with low rectal cancer who would nor-
mally require significant pelvic surgery in the
form of a low anterior resection or AP excision.
Surgery of this type carries with it a risk of mor-
bidity and mortality, with potential long-term
side effects in terms of bowel, urinary and sexual
dysfunction and a significant change of a tempo-
rary or permanent stoma. Avoiding these poten-
tial hazards can be understandably appealing to
patients and their surgeons. However the longer-
term uncertainties associated with the “watch and
wait” approach must also be considered.

There are a number of unanswered questions
associated with the approach of Habr-Gama and
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her colleagues, reflected in the fact that this
strategy has not been adopted more widely in the
field of colorectal surgery. One needs to clarify
what constitutes a cCR and how accurately does
this predict a pCR. Habr-Gama and her col-
leagues recognize the difficulty related to defin-
ing what constitutes a cCR and the imprecision
and variation of this definition between different
authors [42]. Currently, there is no standardized
definition of what constitutes a cCR.

In a paper from 2010, Habr-Gama and col-
leagues have listed a number of observed clinical
and endoscopic findings in patients who fre-
quently have a cCR [42]. Subtle features such as
whitening of the mucosa, telangiectasia at the site
of the tumor and a loss of pliability of the rectal
wall harboring the scar are thought to predict a
cCR. Conversely, ulceration, a palpable nodule or
stenosis at the site of the previous tumor are
thought to predict an incomplete clinical response
and the need for definitive surgery. Biopsies are
thought by Habr-Gama to be of limited clinical
value [43]. Whereas positron emission tomogra-
phy/computed tomography (PET/CT) performed
at 12 weeks post neoadjuvant treatment is consid-
ered a useful modality in the assessment and
diagnosis of residual disease [44].

In a Dutch series where a “watch and wait”
approach was adopted, cCR was defined accord-
ing to a number of strict criteria. These included
the clinical absence of palpable or visible dis-
ease, the absence of suspicious lymph nodes
at MRI, no disease or a small scar or ulcer at
endoscopy and negative biopsies from the scar.
Only if all of these criteria were met, was the
patient considered to have achieved a cCR [45].
Currently, it seems that there is no widespread
consensus amongst colorectal surgeons as to
the definition of a cCR. Indeed when members
of the Association of Coloproctology of Great
Britain and Ireland were sent a questionnaire
on the subject, they replied with over 70 differ-
ent combinations of investigations and imaging
modalities to define a cCR [46]. At present there
is a need for greater clarity and standardization of
the definition of a cCR, before more widespread
adoption of this management strategy can be
recommended.
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There is also a potential for patients with an
apparent cCR to harbor disease within their
lymph nodes. Up to 17 % of patients will have no
intraluminal evidence of residual disease and at
pathology no mural evidence of cancer (ypTO)
but will harbor cancer cells within the lymph
nodes [47]. Conversely, there will be some
patients (8.3 % according to Habr-Gama et al.
[37]) who clinically appear to have evidence of
residual disease who in fact pathologically will
have achieved a pCR. Clinically, endoscopically
and radiologically predicting pCR remains chal-
lenging at best and even in the hands of very
experienced surgeons with patients undergoing
intensive follow-up it remains fraught with diffi-
culty. Future advances in radiology, biochemistry
and molecular biology may enable more accurate
prediction of pCR in those with a cCR and may
eventually obviate the need for radical surgery
and its potential morbidity in this group of
patients [31].

At present, the “watch and wait” strategy
remains experimental. In addition to the points
already discussed, there are concerns regarding
limitations of many of the reporting studies. The
majority of these studies are small retrospective
series with insufficiently long and rigorous fol-
low-up. There have been concerns raised regard-
ing the fact that up to 20 % of patients with an
apparent cCR will fail non-operative treatment
within the first year and will require salvage sur-
gery [1]. There is a lack of data specifically relat-
ing to these failures, their management and their
eventual outcome. There is also a lack of data
relating to quality of life and functional out-
comes of patients undergoing non-operative
treatment post neo-adjuvant treatment. Well-
designed, prospective observational studies have
been recommended to answer some of the ques-
tions regarding this expectant management
approach [48].

Well-designed, prospective trials attempting
to resolve some of these unanswered questions
are already in progress. There is a study spon-
sored by the Royal Marsden NHS Foundation
Trust (NCT01047969) that is recruiting patients
currently and is aiming to assess the safety of
omission of surgery following neo-adjuvant
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treatment. The primary outcome measures are to
estimate the percentage of patients who can
safely omit surgery, (defined as the percentage of
patients at 2 years after the end of chemoradia-
tion who have not had surgery and who are in
cCR) and to prove the safety of deferred surgery,
(as measured by the percentage of patients who
have local failure at 2 years), where local failure
is defined as positive margin status of resected
tumor or surgically unsalvageable disease.
Unfortunately, definitive results from this study
are unlikely to be available before 2019. A
Danish study is also currently recruiting patients
in order to answer similar questions regarding the
policy of “watchful waiting” (NCT00952926).
This prospective study aims to calculate the fre-
quency of local recurrence, the frequency of dis-
tant metastases and the overall 5-year survival in
patients treated non-operatively following a cCR.

We would recommend awaiting the findings
of these prospective trials before adopting a
“watch and wait” approach in those with a
cCR. This does not mean that a non-operative
approach following neo-adjuvant therapy can
never be adopted. There may be the exceptional
case where an expectant management approach
is preferable. For instance in a frail, unfit patient
who has achieved a cCR and in whom the risks of
surgery outweigh the potential benefits. In this
type of case, a non-operative strategy may be dis-
cussed at MDT and with the patient and their
family. However in general, and in view of the
current level of available evidence the wide-
spread adoption of a “watch and wait” policy in
those achieving a cCR cannot be justified.

Side Effects and Surgical
Implications of Neoadjuvant
Chemoradiation

The reduced risk of local recurrence associated
with the use of neoadjuvant chemoradiation is
offset somewhat by its potential short-term and
long-term complications. From a surgeons per-
spective, one will be familiar with the intra-
operative effects of radiotherapy on pelvic
tissues. This treatment can affect the pliability of
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tissues and make dissection along recognized tis-
sue planes more challenging. There is also a ten-
dency for greater intra-operative haemorrhage in
those who have received neoadjuvant treatment
[49]. There is also thought to be a higher risk of
anastomotic leakage following neoadjuvant
chemoradiation, which should be remembered
when considering decisions regarding restorative
surgery and in decisions regarding the use of a
defunctioning ileostomy [49, 50].

The early post-operative complications of
neo-adjuvant chemo-radiation include a higher
rate of wound infection, wound dehiscence,
anastomotic leakage, thrombosis and bowel
obstruction [49]. Wound breakdown can be par-
ticularly problematic for those patients who
have undergone an abdomino-perineal excision
of the rectum post neo-adjuvant treatment. The
perineal wound is prone to impaired healing in
those who have received pelvic radiotherapy.
The Medical Research Council CRO7 trial which
compared preoperative radiotherapy with selec-
tive postoperative chemo-radiotherapy identi-
fied a substantial increase in the rate of delayed
perineal wound healing in those who had under-
gone an AP resection for rectal cancer following
pre-operative radiotherapy (36 %) compared
with those who received adjuvant treatment
alone (22 %) [51]. Some wounds may have
failed to heal up to a year or more post-surgery
[52]. The potentially higher peri-operative risks
associated with chemo-radiation should be con-
sidered by clinicians and explained to patients,
in order for them to make an informed decision
about whether to receive neo-adjuvant treatment
or not.

Chemo-radiation is also associated with acute
toxicity in a substantial proportion of patients. A
Cochrane review comparing pre-operative
chemoradiation versus radiation alone identified
an incidence of grade 3 or grade 4 acute treat-
ment related toxicity 14.9 % of patients treated
with chemoradiation and a rate of 5.1 % in those
treated with radiotherapy alone [53]. Grade 3
toxicity indicates that intervention other than
medications is necessary to treat the side effect
whereas grade 4 toxicity involves hospitalization
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for treatment of the problem. The EORTC study
observed either grade 3 or grade 4 toxicity in
7.4 % of the patients treated with radiotherapy
alone and in 13.9 % of patients who underwent
neoadjuvant chemoradiation [54]. Similar find-
ings were observed in a Polish trial comparing
the effects of short course radiotherapy versus
long-course chemoradiation with grade 3 or 4
toxicity occurring in 18.2 % of those receiving
chemoradiation compared with 3.2 % of those
receiving radiotherapy alone [55].

Acute toxicity is observed significantly more
frequently in those receiving neo-adjuvant
chemo-radiation when compared with those
receiving similar doses of radiotherapy alone [54,
55]. Acute treatment-related toxicity may cause
interruptions in neo-adjuvant therapy and in
some patients may result in them failing to com-
plete the course of therapy. This significant
potential for toxicity associated with neo-
adjuvant therapies must be considered by multi-
disciplinary panels and should be explained and
discussed thoroughly with patients. Accurate
pre-treatment staging is essential in order to
ensure that only appropriate patients are consid-
ered for this potentially morbid pre-operative
therapy.

Aside from these early complications, chemo-
radiation may also be associated with late toxic-
ity. Late toxicity includes anorectal, urinary and
sexual dysfunction. These side effects may sig-
nificantly affect the daily routine of a patient and
their overall quality of life [49]. Follow-up data
from the randomized controlled trials looking at
neo-adjuvant chemo-radiation is limited with
regards to long-term functional outcomes. A fol-
low-up study from the Dutch group comparing
the late side effects of short course radiation in
those undergoing total mesorectal excision for
rectal cancer with a median follow-up of
5.1 years, identified a significantly higher rate of
bowel dysfunction in those receiving pre-
operative radiotherapy when compared with sur-
gery alone. The irradiated patients reported
increased rates of faecal incontinence (62 % vs
38 %; p<0.001), pad wearing due to inconti-
nence (56 % vs 33 %; p<0.001), per-anal blood
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loss (11 % vs 3 %; p<0.004), and per-anal mucus
loss (27 % vs 15 %; p<0.005). Their general sat-
isfaction with bowel function was significantly
lower than those who underwent surgery alone
and the impact of this bowel dysfunction on their
daily activities was greater [56]. Long-term data
focusing on quality of life and function from
RCT’s looking at long-course chemo-radiation is
still awaited [57].

Data from non-randomized trials point
towards the potential for long-term functional
problems and the impact on quality of life in
patients treated with pelvic irradiation. In a study
conducted in Oxford (United Kingdom), ques-
tionnaires were completed by over 400 patients
who had previously undergone pre-operative
radiotherapy for a combination of pelvic cancers
including rectal cancer. Issues with bowel, uri-
nary and sexual function were relatively common
amongst these patients, with bowel urgency
reported in 59 % of females and 45 % of males;
urinary urgency reported in 49 % of females and
46 % of males and sexual dysfunction reported in
24 % of females and 54 % of males. The fre-
quency of these functional problems was similar
in those who had received radiotherapy between
1 and 5 years previously and also in those who
had received treatment between 6 and 11 years
previously. This study therefore highlighted the
potential chronicity of these late side effects. As
one would expect, the severity of the symptoms
was linked to poorer overall quality of life and to
a higher rate of depression [58].

A systematic review and meta-analysis focus-
ing on the long-term functional impact of chemo-
radiation was recently performed and published
by Swiss and German authors [49]. This review
searched for all studies reporting on the long-
term functional effects in patients who had
received neo-adjuvant chemo-radiation for rectal
cancer. The focus of the study was on long-term
sexual, urinary and anorectal function. Twenty-
five appropriate studies and 6,548 patients were
included in the analysis. Post-treatment follow-
up ranged in length from between 3 and 6 months
post stoma closure to 5.1 years post-operatively.
This systematic review and meta-analysis

revealed a significant difference in long-term
anorectal function between those that were
treated with neo-adjuvant chemo-radiation fol-
lowed by resectional surgery when compared
with resectional surgery alone. Rates of stool
incontinence were significantly higher in irradi-
ated patients (RR =1.67, CI=1.36-2.05,
p<0.0001) and manometric results including
mean resting pressure and maximum squeeze
pressures were significantly worse in this group
of patients. There were no significant differences
in sexual or urinary function between the two
groups. Methodological quality of the included
studies was low and there was a high degree of
heterogeneity, highlighting the need for more
robust evidence. Despite this, currently available
evidence suggests the potential for long-term
anorectal dysfunction in those treated with pre-
operative chemo-radiation and this should be dis-
cussed thoroughly with patients prior to
commencing therapy.

Conclusion

As surgeons, we must work together with
other members of the multi-disciplinary team
in order to ensure patients are made aware
of the relative merits and the potential nega-
tive effects of pre-operative chemoradiation.
This therapy has proven benefits in appropri-
ately staged patients, with a reduction in local
recurrence rates, even in those who receive
optimal surgery [57]. However, this benefit
must be balanced against the potential
treatment related complications that have
been discussed throughout this book chapter.
These complications indicate the need for
highly accurate pre-operative tumor staging
in order to minimize the number of
patients receiving unnecessary chemoradia-
tion. Patients must also be involved in the
decision-making process and should be fully
counselled by clinicians in order to ensure
that they are aware of the potential benefits
and the side effects of neoadjuvant treatment.
Finally, a strategy for the use of chemo-radia-
tion in rectal cancer is provided as an
algorithm in Fig. 7.3.
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Fig. 7.3 A strategy for the use of
neo-adjuvant therapy for rectal cancer
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