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BACKGROUND

Radical surgery via total mesorectal excision might not be the optimal first-line treatment for early-stage rectal cancer. An organ-
preserving strategy with selective total mesorectal excision could reduce the adverse effects of treatment without substantially
compromising oncological outcomes. We investigated the feasibility of recruiting patients to a randomised trial comparing an
organ-preserving strategy with total mesorectal excision.

METHODS

TREC was a randomised, open-label feasibility study done at 21 tertiary referral centres in the UK. Eligible participants were aged
18 years or older with rectal adenocarcinoma, staged T2 or lower, with a maximum diameter of 30 mm or less; patients with lymph
node involvement or metastases were excluded. Patients were randomly allocated (1:1) by use of a computer-based randomisation
service to undergo organ preservation with short-course radiotherapy followed by transanal endoscopic microsurgery after 8-10
weeks, or total mesorectal excision. Where the transanal endoscopic microsurgery specimen showed histopathological features
associated with an increased risk of local recurrence, patients were considered for planned early conversion to total mesorectal
excision. A non-randomised prospective registry captured patients for whom randomisation was considered inappropriate,
because of a strong clinical indication for one treatment group. The primary endpoint was cumulative randomisation at 12, 18, and
24 months. Secondary outcomes evaluated safety, efficacy, and health-related quality of life assessed with the European
Organisation for Research and Treatment of Cancer (EORTC) QLQ C30 and CR29 in the intention-to-treat population. This trial is
registered with the ISRCTN Registry, ISRCTN14422743.

FINDINGS

Between 22 Feb 2012, and 19 Dec 2014, 55 patients were randomly assigned at 15 sites; 27 to organ preservation and 28 to radical
surgery. Cumulatively, 18 patients had been randomly assigned at 12 months, 31 at 18 months, and 39 at 24 months. No patients
died within 30 days of initial treatment, but one patient randomly assigned to organ preservation died within 6 months following
conversion to total mesorectal excision with anastomotic leakage. Eight (30%) of 27 patients randomly assigned to organ
preservation were converted to total mesorectal excision. Serious adverse events were reported in four (15%) of 27 patients
randomly assigned to organ preservation versus 11 (39%) of 28 randomly assigned to total mesorectal excision (p=0-04, x? test).
Serious adverse events associated with organ preservation were most commonly due to rectal bleeding or pain following transanal
endoscopic microsurgery (reported in three cases). Radical total mesorectal excision was associated with medical and surgical
complications including anastomotic leakage (two patients), kidney injury (two patients), cardiac arrest (one patient), and
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pneumonia (two patients). Histopathological features that would be considered to be associated with increased risk of tumour
recurrence if observed after transanal endoscopic microsurgery alone were present in 16 (59%) of 27 patients randomly assigned
to organ preservation, versus 24 (86%) of 28 randomly assigned to total mesorectal excision (p=0-03, x? test). Eight (30%) of 27
patients assigned to organ preservation achieved a complete response to radiotherapy. Patients who were randomly assigned to
organ preservation showed improvements in patient-reported bowel toxicities and quality of life and function scores in multiple
items compared to those who were randomly assigned to total mesorectal excision, which were sustained over 36 months' follow-
up. The non-randomised registry comprised 61 patients who underwent organ preservation and seven who underwent radical
surgery. Non-randomised patients who underwent organ preservation were older than randomised patients and more likely to
have life-limiting comorbidities. Serious adverse events occurred in ten (16%) of 61 non-randomised patients who underwent organ
preservation versus one (14%) of seven who underwent total mesorectal excision. 24 (39%) of 61 non-randomised patients who
underwent organ preservation had high-risk histopathological features, while 25 (41%) of 61 achieved a complete response. Overall,
organ preservation was achieved in 19 (70%) of 27 randomised patients and 56 (92%) of 61 non-randomised patients.

INTERPRETATION

Short-course radiotherapy followed by transanal endoscopic microsurgery achieves high levels of organ preservation, with
relatively low morbidity and indications of improved quality of life. These data support the use of organ preservation for patients
considered unsuitable for primary total mesorectal excision due to the short-term risks associated with this surgery, and support
further evaluation of short-course radiotherapy to achieve organ preservation in patients considered fit for total mesorectal
excision. Larger randomised studies, such as the ongoing STAR-TREC study, are needed to more precisely determine oncological

outcomes following different organ preservation treatment schedules.



