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Abstract
The accurate staging of rectal cancer improves the stratification of patients for adjuvant therapy. Staging of tumor with
endoluminal ultrasonography (EUS) shows a good correlation with histology (κ = 0.85; 95% confidence interval 0.760.95). Overall pT and pN stage accuracy of EUS was 92% and 65% respectively. The staging of local disease can be
further augmented by EUS guided fine needle aspiration of extra rectal lesions lying within or outside of the mesorectum.
In a systematic review of local excision after neoadjuvant therapy a total of 22 unique studies reporting on 1068 patients
were analysed. At a median follow-up of 54 months, ypT0 tumours had a pooled local recurrence rate of 4% and a
median disease-free survival rate of 95%. Outcomes for ≥ ypT1 tumours were much worse with pooled local recurrence
and disease-free survival of 22% and 68%, respectively. In a review of 22 studies, 804 patients who underwent local
excision followed by adjuvant therapy either for unfavourable histology, prohibitive comorbidity or patient choice. the
pooled local recurrence was 5.8% for pT1 tumours, 13.8% for pT2 tumours and 33.7% for pT3 tumours. In addition, the
response to radiotherapy may be enhanced by aspirin, metformin and statins.
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BACKGROUND
The treatment of rectal cancer has advanced considerably during the last 30 years. It is widely accepted
that surgery should be based on sound oncological principles where the aim is to completely excise the
surrounding mesorectum in order to achieve a resection margin free from microscopic disease, together
with an adequate lymph node harvest. Commonly referred to as total mesorectal excision (TME), this
technique in combination with accurate post-operative staging has improved the oncological results of
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surgery[1-3]. Nevertheless, the debate with regards to the necessity to completely remove the mesorectum
in the setting of early rectal cancer is still not fully resolved. What is clear from the evidence is that
involvement of the circumferential resection margin (CRM) remains one of the most powerful predictors
of local recurrence in rectal cancer.
The Swedish Rectal Cancer and Dutch TME trials gave credence to the concept that local control could
be enhanced by the addition of neoadjuvant short course radiotherapy (SCRT)[3,4]. Indeed, the National
Institute of Clinical Excellence in the United Kingdom currently recommends that neoadjuvant treatment
is administered in the form of SCRT for moderate-risk tumours (cT3b or greater or suspected nodal
involvement or venous invasion) and as long course chemoradiotherapy (LCCRT) for high-risk tumours
that either threaten the circumferential resection margin or encroach on the levator plate[5]. Radical surgery
remains the cornerstone of treatment for locally advanced rectal cancer with 5-year local recurrence (LR)
and disease-free survival rates of 4% and 86%, respectively[1,2], and a 30-day mortality rate of 0.9%-1.5%[4,6-8].
The down side of radical surgery is that, even in experienced hands, morbidity occurs in 38%-54% of
patients[4,6-8] and is associated with a significant adverse impact on quality of life with elevated levels of
bowel, urinary, and sexual dysfunction[9-12]. In addition, there is a perception in the UK that local control is
enhanced in disease that threatens the mesorectal rectal fascia with the use of LCCRT. Moreover, the use
of LCCRT may result in a pathological complete response (pCR) in 15% to 25% of cases with contemporary
neoadjuvant LCCRT regimens[13-15]. This has led to the concept of watchful waiting, the success of which is
clearly dependent on the accurate prediction of a complete clinical response (cCR) and does not necessarily
correspond to a pCR. Of note, in a pooled analysis of neoadjuvant treatment studies, cCR was associated
with pCR in only 30% of patients[16]. It is noteworthy, however, that a pCR is heavily dependent on the
quality of the surgical specimen received and the accuracy of pathological examination, which may vary
considerably[17,18].
In view of the downstaging effect of LCCRT and the potential to obtain a pCR, there is increasing evidence
to suggest that patients with pCR could be safely managed by local excision. Local procedures, such as
transanal endoscopic microsurgery (TEM), which was first described in the 1980s, and more recently,
transanal endoscopic operation (TEO) and transanal minimally invasive surgery (TAMIS), can potentially
avoid the morbidity associated with radical surgery and enable organ preservation[19]. A recent systematic
review by our own group suggested that local excision after neoadjuvant therapy for rectal cancer should
only be considered as curative, with an acceptable level of local control, if a pCR was obtained. Pooled local
recurrence rates were significantly greater and median disease-free survival significantly lower among
tumours staged as ypT1 or above compared to ypT0 tumours[20]. In this article we describe our approach
to the management of early rectal cancer, its staging and our evidence-based rationale for the use of
neoadjuvant and adjuvant therapies.

STAGING EARLY RECTAL CANCER
The accurate staging of colorectal neoplasia can improve the stratification of patients for adjuvant
treatment. We strongly believe that endoluminal ultrasound is a powerful tool in staging early disease. In
support of this view, our initial work focussed on predicting the mural extent of neoplasia. Colonoscopic
endoluminal ultrasonography (EUS) was used in a prospective study to determine the stage of rectosigmoid
neoplasia in 121 patients. Mural tumour (T) stage was designated by EUS as uT0/1-uT4 in 121 patients.
Specific nodal (N) staging was performed in 39 of these cases. EUS staging was compared with histological
stage (pT and pN) in 93 patients who underwent resection. Mural staging of disease using colonoscopic
EUS showed good correlation with histopathological stage (κ = 0.85; 95% confidence interval 0.76-0.95).
Overall pT and pN stage accuracy of EUS was 92% and 65% respectively[21].
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In a later study, the accuracy of colonoscopic EUS was assessed in the selection of patients with rectal
neoplasia suitable for local excision by TEM. Patients with premalignant (uT0) lesions or with uT1 tumours
that had favourable histology were offered a TEM. This has been our preferred method of local excision
since 1996. Data were collected prospectively over a six-year period. The preoperative stage predicted by
EUS (uT stage) was compared to the postoperative histopathological stage of the resected specimens (pT
stage). One hundred and fifty-six EUS examinations were evaluated. Sixty-two patients went on to have
TEM whilst the remaining 94 had another form of surgery. Of the 62 patients undergoing TEM, 3 were
over staged on EUS. No patients were understaged, giving an accuracy of 95%. The accuracy of EUS at
predicting more advanced disease fell to 89%, giving an overall accuracy of 92%[22]. Indeed, we feel that
EUS in our institution is highly accurate at predicting T0/1 vs. T2 disease and we routinely use EUS in
combination with CT and MRI before planning intervention. In addition, the staging of local disease
can be further augmented by colonoscopic EUS guided fine needle aspiration of extra rectal lesions lying
within or outside of the mesorectum that are demonstrated on cross-sectional imaging[23].
The need for highly accurate staging for early rectal cancer and early stage disease is highlighted by the
observation that the National Bowel Cancer Screening Programme in the United Kingdom will result in an
increase in the proportion of early stage tumours that are potentially amenable to local excision, although
stage migration has yet to be demonstrated in population-based studies. Local recurrence rates of < 5%
after TEM excision have been reported for pT1 tumours with favourable histology that equate to those
achieved by radical surgery. As local excision offers the possibility of organ preservation and thus improved
quality of life, recent focus has therefore shifted toward the use of neoadjuvant therapy as a means of
downstaging early tumours (cT1-T3a) and sterilizing the mesorectal nodal field before local excision.

TREATMENT STRATEGY
Given the reluctance to administer neoadjuvant radiotherapy in early rectal cancer, there is a lack of data
addressing the oncological outcomes and morbidity profile of this approach. This prompted us to undertake
our systematic review of LE after neoadjuvant therapy to determine oncological outcomes as defined by
LR and, second, to determine the incidence and nature of postoperative complications[20]. A total of 22
unique studies reporting on 1068 patients were analysed. Pre-treatment T2 and T3 tumours accounted for
46.4% and 30.7% of cases, respectively and LCCRT was administered in all studies, except to a cohort of
64 patients who received SCRT. The pooled cCR based on the staging modalities used in these studies was
45.8% with a pooled pCR 44.2%. At a median follow-up of 54 months, ypT0 tumours had a pooled local
recurrence rate of 4% and a median disease-free survival rate of 95%. This compared favourably to results
achieved with radical surgery in equivalent stage disease. Outcomes for ≥ ypT1 tumours were much worse
with pooled local recurrence and disease-free survival of 22% and 68%, respectively[20]. Despite the obvious
limitations of study heterogeneity and their retrospective nature, we conclude that local excision should
only be considered as a definitive therapy if a pCR, i.e., ypT0, is obtained in the excision specimen.
The other unresolved issue is whether radiotherapy should be used in an adjuvant setting to improve
outcomes after local excision of early rectal cancer, specifically in pT1 disease with unfavourable histology
and pT2/pT3a disease. It is our current practice to offer local excision alone to patients with pT1 disease
with favourable histology. Where post-operative histology reveals pT1 disease with adverse histological
features or unexpected pT2 disease, we offer completion radical surgery as the standard of care and reserve
adjuvant LCCRT for patients either deemed unfit or who wish to preserve their rectum. Even though much
of the recent work in this field has focussed on the use of neoadjuvant therapy prior to local excision, we
conducted our own systematic review of local excision followed by adjuvant therapy to determine if this
was an acceptable treatment option. In this review, 22 studies described 804 patients who underwent
local excision followed by adjuvant therapy either for unfavourable histology, prohibitive comorbidity or
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patient choice. T1, T2 and T3 tumours accounted for 35.1%, 58.0% and 6.9% of cases, respectively. Adjuvant
regimens were exclusively long course in nature and included radiotherapy either alone or combination
with chemotherapy. At a median follow-up of 51 months, the pooled local recurrence was 5.8% for pT1
tumours, 13.8% for pT2 tumours and 33.7% for pT3 tumours[24]. This suggests that it is possible to achieve
reasonable local control in pT1 disease, even if adverse histological features are present, with post-operative
adjuvant therapy. Clearly, this treatment strategy must be offered in the context of the significant body of
evidence for radical surgery and the clinician most weigh up the balance of organ preservation, quality of
life, patient choice and oncological outcome on an individual patient basis.

AUGMENTING THE RESPONSE TO RADIOTHERAPY
Tumour regression following neo-adjuvant chemo-radiotherapy is significantly associated with 5-year
overall survival, disease-free survival and local recurrence[25,26], thus increasing our understanding of
treatment adjuncts that might enhance tumour response to therapy. Also, adjuncts might increase the
likelihood of pCR or near-pCR in patients with rectal cancer. A systematic literature search was conducted
and all studies investigating the use of drugs to enhance response to neoadjuvant radiation in rectal cancer.
However, the small number of studies and the heterogeneity of outcomes precluded systematic review and
meta-analysis from being undertaken[27]. We therefore outlined the evidence to date in a narrative review
and explored the potential mechanisms of action. Despite the obvious limitations, aspirin, metformin and
statins appear to be associated with down staging rectal tumours and thus could potentially play the role
of adjuncts in neoadjuvant therapy[28-31]. Moreover, provisional research strongly supports the potential
role for the use of aspirin to induce apoptosis and enhance the effect of pre-operative radiotherapy[31]. This
has prompted us to conduct a proof of principle prospective cohort study comparing patients who are
taking aspirin to those who do not whilst receiving neo-adjuvant chemoradiotherapy prior to laparoscopic
and open resection for rectal cancer (the ASPIRE study). The end points for this proof of principle study
are both traditional surrogate markers of oncological outcome and laboratory markers of response to
chemoradiotherapy.

FOLLOW UP IN PATIENTS WITH AN APPARENT COMPLETE CLINICAL RESPONSE

Around 15%-25% of tumours have a pCR[32,33], which is associated with a reduction in local recurrence and
improved disease-free and overall survival[34,35]. Despite the difficulties in predicting pCR based on clinical
and radiological findings, there appears to be increasing evidence that patients who exhibit an apparent
cCR could be safely managed by local procedures, such as TEMS, TEO or TAMIS, to the tumour site or
indeed intensive surveillance, the so called “watch and wait” strategy, to avoid the morbidity associated
with radical surgery and enable organ preservation[36-38]. There is a paucity of evidence on the optimum
follow up of such patients and we have therefore erred on the side of caution with intensive follow up for in
the first 2 years that consists of endoscopic evaluation ± mucosal biopsy, MRI, EUS and CT every 3 months.
The surveillance interval is then extended to 6 months, thereafter. Large prospective cohort studies will be
required to educate this debate.

CONCLUSION
We provide treatment for early rectal cancer that is both patient-centred and based on the available
evidence. This follows a detailed staging strategy that consists of clinical examination, CT, MRI, PET
and the use of colonoscopic EUS with or without fine needle aspiration of extramural pelvic disease. All
cases are discussed at a weekly multidisciplinary meeting where the patient’s comorbidities, quality of
life and preferences are discussed in conjunction with the likely oncological outcomes of the potential
treatment regimens on offer. Consent is usually a two or three-staged process where the patient’s treatment
options are discussed in detail. Rather than adopting a protocol-driven strategy, we are strong advocates
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of using an evidence-based strategy that is tailored to the individual patient. In patients in whom we
can confidently predict favourable T1 disease we would offer local excision, either by TEM or standard
transanal excision as appropriate, or radical resection. In patients who opt for local excision and have
pT1 disease with unfavourable histology, then we would offer adjuvant LCCRT in addition to standard
radical resection. For pT2 disease and above, oncological options are compromised, and we would strongly
recommend completion radical surgery. In patients with cT1/T2 disease that appears amenable to local
excision, we offer the options of neoadjuvant therapy prior to LE or conventional resection. If patients elect
to undergo neoadjuvant therapy and local excision, then we undertake a detailed assessment of treatment
response using endoscopy, colonoscopic EUS and MRI prior to surgery. If a cCR is demonstrated, then
we will operate a watchful waiting policy in selected cases. Where a significant partial response or nearcCR has been obtained, then we would proceed to local excision. This also gives us the option to offer
completion radical surgery if there has been minimal tumour regression or the disease has progressed
despite neoadjuvant treatment.
While the STAR-TREC trial aims to compare differing neoadjuvant regimens with radical surgery in early
rectal cancer (T1-T3a)[38], a direct comparison of neoadjuvant and local excision versus local excision and
adjuvant therapy has never been compared in a prospective study. It is possible that this debate may never
been resolved with randomized controlled trials owing to the complexity in study design. It is likely that
the neoadjuvant vs. adjuvant debate may only be answered with the use of large scale prospective registries.
The management of early rectal cancer that combines local excision techniques with neoajuvant/adjuvant
therapy is an evolving area of practice and we await the results of future studies with interest.
In patients with pT2 disease with unfavourable histology or pT3 disease not breaching the mesorectal
resection margin (based on MRI) we offer conventional laparoscopic or open anterior resection with or
without short course radiotherapy. In patients with more advanced disease our preference is to routinely
offer pre-operative CRT followed by surgery in 3-6 months. Indeed, we are moving towards at least 3
months following CRT after post-operative re staging. In patients with low disease not suitable for anterior
resection or local excision we favour extralevator abdominoperineal excision with immediate biologic
mesh reconstruction of the pelvic inlet augmented by the use of myocutaneous flaps where indicated[39,40].
Our use of myocutaneous flaps has evolved over the last 10 years and we have recently found that bilateral
gluteal advancement flaps provide excellent healing and quality of life (unpublished data, Thomas, Warr,
Longman, Messenger).
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