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a b s t r a c t

Introduction: Local resection (LR) is an alternative to total mesorectal excision (TME) that

avoids its associated morbidity to the detriment of oncological radicality in early stages of

rectal cancer. There are several conditioning factors for the success of this strategy, such as

poor prognosis histological factors (PPHF), involvement of resection margins, clinical under

staging, or complications that may lead to the indication for radical surgery with TME.

Patients and method: An international multicenter prospective observational open-label

study has been designed. Consecutive patients diagnosed with early rectal cancer (cT1N0

on MRI +/� endorectal ultrasound) whose lower limit is a maximum of 2 cm proximal to the

ano-rectal junction will be included. The primary objective of the study is to determine the

overall prevalence of PPHF after LR and requiring TME or postoperative radio-chemotherapy.

Discussion: The prevalence of PPHF conditioning the success of LR in early distal rectal

cancer has been scarcely studied in the literature, and there are very few prospective data.
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Introduction

Local resection (LR) was proposed as an alternative to total

mesorectal excision (TME) in cases of early rectal cancer to

achieve organ preservation (OP) and thus avoid the sequelae

of radical surgery.1 However, it is known that this treatment

is oncologically comparable in very specific cases in which a

series of poor prognosis histological factors (PPHFs) are not

detected.2 Although some of these PPHFs have been

questioned in recent years, most notably deep submucosal

infiltration3; on the other hand, the chances of mesorectal

lymph node involvement or the risk of local recurrence are

unacceptable,4,5 and LR is insufficient. In these cases, it is

recommended to undertake or complete the oncological

treatment through radical surgery with TME or adjuvant

radio-chemotherapy (CRT), which means immediate failure

as regards expecting OP in some of these cases.6 Unfortu-

nately, many of these PPHFs can only be known after

complete histological evaluation of the specimen.4 In

addition, preoperative staging errors or postoperative

complications may occur that require radical resection.

With all this information, in a context in which OP is a

desirable objective for patients and clinicians,7,8 and in

Considering the increasing interest in the watch and wait strategy in rectal cancer and its

possible application in early-stage tumors, it seems necessary to know this information.

The results of this study will help guide clinical practice in patients with early distal rectal

cancer. It will also provide quality information for the design of future comparative studies

to improve organ preservation success in these patients.

Trial registration number: NCT05927584.

# 2024 AEC. Published by Elsevier España, S.L.U. All rights are reserved, including those for

text and data mining, AI training, and similar technologies.
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r e s u m e n

Introducción: La resección local (RL) es una alternativa a la exéresis mesorrectal total (EMT)

que permite evitar su morbilidad asociada en detrimento de la radicalidad oncológica en

estadios precoces de cáncer de recto. Existen diversos condicionantes para el éxito de esta

estrategia, como factores histológicos de mal pronóstico (FHMP), afección de márgenes de

resección, infra-estadificación clı́nica, o complicaciones que pueden conllevar la indicación

de cirugı́a radical con EMT.

Pacientes y método: Se ha diseñado un estudio multicéntrico internacional observacional

prospectivo en régimen abierto. Se incluirán pacientes consecutivos diagnosticados de

cáncer de recto precoz (cT1N0 en RMN +/� ecografı́a endorrectal) cuyo lı́mite inferior esté

a un máximo de 2 cm proximal a la unión ano-rectal. El objetivo primario del estudio es

determinar la prevalencia global de FHMP tras RL y que obligan a EMT o realización de radio-

quimioterapia postoperatoria.

Discusión: La prevalencia de FHMP como factor limitante de éxito de una RL en cáncer de

recto distal precoz, apenas ha sido objeto de estudio en la literatura, existiendo muy poca

información con carácter prospectivo. Considerando el progresivo interés de la estrategia

watch and wait en cáncer de recto y su posible aplicación en tumores con estadificación

precoz, parece necesario conocer esta información.

Los resultados del estudio ayudarán a guiar la práctica clı́nica en pacientes con cáncer de

recto distal precoz. También se conseguirá información de calidad para el diseño de estudios

comparativos futuros que permitan mejorar el éxito en preservación de órgano en estos

pacientes.

Nú mero de registro: NCT05927584.

# 2024 AEC. Publicado por Elsevier España, S.L.U. Se reservan todos los derechos, incluidos

los de minerı́a de texto y datos, entrenamiento de IA y tecnologı́as similares.
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which the indications for radio-chemotherapy treatment

have been progressively extended towards increasingly

superficial tumours in the rectum, not because of the

patient’s oncological compromise, but with the sole objec-

tive of achieving a complete clinical response and joining a

watch and wait strategy,9 it seems very pertinent and at the

same time relevant to offer updated information on the

success of LR as the only treatment strategy for early rectal

cancer.6 Paradoxically, the quality of the evidence available

so far is poor, based mostly on retrospective studies,

observations made in studies with a different primary

objective and with sparse samples - or where cases of cancer

of both colon and rectum are mixed.3,10

For all these reasons, we propose to carry out an

international multicentre study of a prospective observa-

tional nature, which would enable us to establish the

proportion of patients with distal rectal cancer staged

preoperatively as cT1N0M0 who, after undergoing local

resection, will present PPHF, or errors in local staging, and

who would require completing their treatment in order to be

considered as curative treatment options. A second objec-

tive of the study is to determine the overall success rate in

OP at 3 years in patients who begin by undergoing LR for

rectal cancer.

Patients and methods

Study design, variables and methods

An observational, multicentre, prospective, single-cohort

study is proposed, at international level, and open to

recruitment of new centres.

The aim is to include demographic and clinical variables,

as regards both the patient and the characteristics of the

tumour; operating details; anatomo-pathological and

follow-up variables to record possible clinical complications

60 days after the intervention, and those of an oncological

nature, extending this follow-up to 3 years after surgical

resection of the primary tumour by LR. Oncological

outcomes will be measured on a half-yearly basis.

Specifically, PPHFs in lymphadenopathy will be recorded

and will define the need for additional treatment in these

cases, either radical surgery or adjuvant treatment with

CRT.

The study is defined as an observational study on routine

clinical practice, so the researchers in charge do not issue any

recommendations in this regard, especially at a time when some

of the criteria considered classic are under discussion based on

recent evidence.3 The variability between centres, provided that

it is done in compliance with quality standards and in the setting

of multidisciplinary committees for the assessment of these

cases, is part of the results that are intended to be measured, as

well as the evolution in clinical and oncological terms derived

from this variability that may arise.

Postoperative outcome variables or oncological follow-

up will be recorded at the time of diagnosis: need for

additional treatment after LR (TME vs. adjuvant CRT), local

recurrence, distant recurrence, or mortality, regardless of

the cause.

The date from the last follow-up should correspond to

the control in the patients‘ third year, regardless of whether

or not their evolution has been event-free and there have

been no entries in their records. The only exception to this is

cases where mortality occurs, in which obviously, the date

of the last check-up will coincide with the date of the

patient’s death.

A prospective register will be compiled, including

patients through the Research Electronic Data Capture

(REDCap) online platform. No information that would enable

the patient to be identified will be uploaded or stored in the

REDCap database. In addition, the information uploaded to

this platform is protected by encryption.

Study population and eligibility

Patients with early stage distal rectal cancer (cT1N0M0) will

be included after clinical, radiological and endoscopic

examination who meet the inclusion criteria and none of

the exclusion criteria.

Patients will be informed of the objective of the study and

will be offered participation in the study prior to the

intervention. In all cases, the informed consent document

must be duly submitted and completed.

Inclusion criteria

� Patients over 18 years of age.

� Biopsy of infiltrating rectal adenocarcinoma.

� Preoperative biopsy of adenoma or intramucosal adeno-

carcinoma with endoscopic or radiological criteria of

lesion suspected of adenocarcinoma, with a histological

diagnosis of infiltrating adenocarcinoma after local

resection.

Fig. 1 – Coronal T2-weighted view of magnetic resonance

imaging (MRI) showing a rectal tumour and its

relationship with the sphincters and puborectalis muscle

(red dotted line). Tumours to be included in the study

should have an extension of no more than 3 cm and their

lower limit should not exceed the dashed line shown in

the figure.
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� Rectal tumour whose lower margin is a maximum of 2 cm

proximal to the anorectal junction both on digital rectal

examination and radiological tests, ideally on MRI (Fig. 1).

� Tumours less than or equal to 3 cm in size.

� Preoperative clinical staging of cT1N0M0, based on

endoscopy, magnetic resonance imaging +/- endorectal

ultrasound.

a Endoscopic criteria: crypt pattern V or higher depending

on the Kudo classification, which defines infiltrating

lesions, despite the fact that the Preoperative histology

is not confirmatory.11

b Ultrasonographic criteria: the tumour, which has a

hypoechoic appearance, invades the intermediate hyper-

echoic layer (submucosa), but does not invade the

outermost hypoechoic layer (muscularis propria).

c Radiological criteria in MRI: the tumour invades the

submucosa without extending to the muscular layer of

the rectum. An anomalous signal substitution of the

characteristic image is observed, with a low signal at the

level of the submucosa. In other words, this would involve

the loss of the zebra sign in a rectum with a wall with

normal structure.12

� Cases in which, after discussion in a multidisciplinary

committee, LR with curative intent is decided on as the

only treatment, regardless of the approach, whether

endoscopic or surgical trans-anally.

� Tumours with histological criteria for good prognosis or

low risk that can be identified preoperatively, or where

there is a lack of information in this regard:

o Submucosal infiltration less than 1000 microns (classifi-

cation sm1 by Kikuchi).13

o Absence of tumour budding.

o One-piece resection if they have undergone previous

endoscopic resection.

o Absence of lymphatic, vascular and perineural invasion.

o Low histological grade.

Exclusion criteria

� Underage patients.

� Definitive histology other than infiltrating adenocarcino-

ma.

� Tumours whose lower limit is above 2 cm proximal to the

anorectal ring according to preoperative magnetic reso-

nance imaging.

� Patients with rectal cancer with local staging other than

cT1N0M0 (any T > 1 or any N + or M+).

� Tumours larger than 3 cm.

� Presence of histological poor prognostic factors detected

in the preoperative phase:

o Submucosal infiltration greater than 1000 microns (sm2

and sm3 in the Kikuchi classification).

o Presence of tumour budding.

o Fragmented resection if they have undergone previous

endoscopic resection.

o Presence of lymphatic, vascular and perineural invasion.

o High histological grade.

� Patients in whom the need for systemic treatment by

radiochemotherapy combined with local resection, either

neoadjuvant or adjuvant, has been planned during their

discussion at a multidisciplinary tumour committee,

regardless of their preoperative clinical staging or post-

operative pathology staging.

Endpoints

Primary endpoint

1 To determine the overall prevalence of PPHF after LR and

that require additional treatments after initial LR.

2 To determine the rate of patients with superficial distal

rectum who maintain the rectum in situ at three years of

follow-up, after LR as initial treatment.

Secondary endpoints

1 To record the current trend in selecting salvage treatment

after LR in patients with superficial distal rectal cancer

cT1N0M0 with PPHF on the part.

2 To determine the prevalence of other causes, mainly the

presence of serious complications after LR or under-

staging, which require proctectomy and represents a

failure of the LR -based strategy initially as a strategy for

medium/long-term organ preservation.

Fig. 2 – Timeline of the LORENA study with the different moments of data entry in the REDCap database. These data entries

are those established in the study protocol, regardless of the usual clinical practice of each participating institution.
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3 To describe the type of salvage surgery used in cases

where: TMS vs. abdomino-perineal amputation is re-

quired, as well as the quality of the surgical tissue,

especially the rate of affected margins, the quality of

the mesorectum and perforations at the level of the

rectum.

4 To define 3-year oncological outcomes (overall survival

and disease-free survival) depending on the strategies

adopted and inferring whether LR is intended in cases

with factors of poor prognosis a priori unknown, con-

stitutes a risk for patients.

5 To establish the current postoperative morbidity and

produce a classification according to Clavien-Dindo after

surgery by LR in distal superficial rectal cancer.

An interim analysis will be run at the end of recruitment

in order to describe the immediate failure rate of LR.

Time schedule

- Inclusion of participating centres: until the end of

recruitment.

- Recruitment begins: January 1, 2024.

- Estimated annual volume of patients per centre: 1–5.

- Number of participating centres: a minimum of 30.

- Expected deadline for completion of patient inclusion for

study: 31st December, 2024.

- Interim analysis of the incidence of PPHF and early

indication for radical surgery: February 2025.

- Expected deadline for completion of follow-up of patients

included: 31st December, 2027 (Fig. 2).

Sample size calculation

The success rate of LR in rectal cancer as the exclusive treatment

for early rectal cancer is unknown due to the absence of

prospective data in which the presence of histological risk

factors in the specimen has been precisely controlled.

Extrapolating from data from the STAR-TREC study,

more specifically from the sub-analysis of the TREC

trial data, we establish that these criteria may appear in

up to 70% of patients, although this is not part of the

objectives of the study and this data cannot be considered as

accurate.14

Accepting this figure of 70% as a reference, an a risk of

0.05 and a b risk of 0.2, in a two-tailed test a total of 181

patients would be needed to identify a difference of 0.1

units, estimating a loss ratio of 5%.

Statistical method

A descriptive analysis of demographic and clinical variables

will be run. Categorical variables will be presented as

percentages and frequencies. Qualitative variables will

be presented as percentages and frequencies. Quantitative

variables will be described as mean and standard

deviation (SD) if they follow a normal distribution or as

median and interquartile range (IQR) in the case of

asymmetry.

The association between the collected variables and the

target variables in the study will be made using Pearson’s

Chi-square test or Fisher’s exact test, as appropriate, in the

case of categorical variables and, for continuous variables,

using Student’s t-test for independent samples or Mann–

Whitney’s U test, respectively, depending on whether or not

their distribution conforms to normal.

The parameters of overall survival, disease-free survival,

local recurrence-free survival, and total mesorectal exci-

sion-free survival will be estimated using the Kaplan-Meier

method and the Cox proportional hazards model. Patients

lost to follow-up will be censored.

The data obtained on each patient will be entered into a

database and analysed using a Stata 13.1 statistical

programme (StataCorp, Texas, USA).

Discussion

In recent years, organ preservation has become a transcen-

dental issue in locally advanced rectal cancer, even being a

primary target in some recently published clinical trials,

which is new and a clear paradigm shift in this field. In

addition, several studies have already been run and others

are underway, some of these with a randomised design.

These have explored the oncological results of different

strategies that include the administration of CRT in patients

with more superficial tumours,9,14,15 not because of their

oncological risk but with the sole intention of achieving

organ preservation, avoiding the postoperative and func-

tional sequelae of radical surgery using TMS.

Progress in neoadjuvant treatment strategies for locally

advanced rectal cancer following W&W has led to organ

preservation rates of up to 50% at 3-year follow-up,16 and

initial experiences with this type of strategy in cases of

earlier tumours, cT2N0M0, suggest that these figures could

reach close to 80% survival with rectum in situ.9

In cases of cT1N0M0 rectal tumours, the probability of

undertreatment with LR can be estimated from histological

factors that we can only know after performing the

procedure. Surveillance after LR and detection and treat-

ment of local recurrence can be challenging, with a

significant increase in morbidity.

LR in rectal cancer is a form of organ preservation that,

when it is intended to apply in isolation, is indicated

exclusively for selected cases of early rectal cancer, in the

initial stages of the disease, where histological data with a

good prognosis is also presented and there is no associated

risk of the existence of affected mesorectal lymphadeno-

pathies.2,4 Several of these conditions can only be known

after the intervention, thus determining the need to

complete the treatment, either with radical surgery or by
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postoperative radiochemotherapy. The first option is consi-

dered to be conventional,6 and the only one accepted in most

published clinical guidelines on rectal cancer.17,18

In addition, there are currently groups who, on the basis

of recent publications, question the absolute need for

supplementary treatments in the presence of certain classic

risk factors, such as deep infiltration of the submucosa.3

There is a significant limitation to be taken into account in

these studies, and that is the mix of patients with colon and

rectal tumours, as well as the observational and retrospec-

tive nature of both.

On the other hand, as an additional latent danger, in the

event of having to complete the treatment with radical

surgery, some authors warn of worsening results after LR, in

relation to greater technical difficulty or due to the risk of

cell dissemination during the previous intervention.19 This

situation should be controlled and measured accurately and

gradually, given the high impact it may have on our patients.

The LORENA Trial is the first international prospective

register of the results of LR as an exclusive treatment for

early rectal cancer that focusses on PO, and which aims to

establish the exact frequency with which histological

criteria with a poor prognosis appear in a context of routine

clinical practice, and therefore, also the potential risk of the

impossibility of implementing an OP strategy in this

context, depending on the various salvage options that

exist.

Considering that cT1N0M0 tumours are the most privi-

leged in oncological terms and those that, a priori, should be

considered more favourable for adoption of a OP strategy, in

the event that the figures achieved with LR in isolation in

cases of cT1N0M0 tumours of the rectum were far from

those previously mentioned in the context of locally

advanced tumours (50%)16 or not so superficial, cT2N0M0

(80%),9 it would then be justified to design studies that

investigate new therapeutic options, or some strategies

already described, but this time through the design of

controlled studies.
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