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Multicenter Randomized Controlled Clinical
Trial Comparing Conventional and Lateral
Invagination Techniques for Double Stapling
Colorectal Anastomosis: The ILAC Trial

Abstract

Background: Anastomotic leakage is a severe complication in colorectal surgery,
occurring in up to 20% of all procedures. The double stapling technique is among
the most commonly preferred methods, although the extremes of the linear
suture line (called “dog ears”) and the number of staple lines may affect the leak
rate. Observational retrospective studies point out the lateral invagination of the
anastomotic edges as a potential solution.

Methods: The ILAC trial is a multicenter, randomized, single-blind superiority study
designed with the intent of evaluating the effectiveness and safety of the lateral
invagination technique for the double-stapled colorectal anastomosis. Two groups
(conventional, group 1; and lateral invagination, group 2) will be compared. All
adult patients admitted to the participating centers with an indication for elective
resection of the left colon, sigmoid or upper rectum will be included. With an
alpha risk of 0.05 and a beta risk of 0.20 with bilateral contrast, we aim to include
393 patients per group. The analyses will be performed by the intention to treat
principle. The primary outcome is the rate of anastomotic leakage. Secondary
outcomes include duration of surgery, perioperative morbidity using the Clavien-
Dindo classification, hospital stay, hospital readmissions and reinterventions.

Discussion: Aiming to reduce controllable factors related to suture dehiscence
rates, different intraoperative technique modifications have been developed. The
lateral invagination of the “dog-ears” in double-stapled colorectal anastomosis
appears to be a potentially beneficial modification in reducing anastomosis failure.
However, no clinical trials have been developed to prove this. In response to these
needs, the present study aims to evaluate the role of the lateral invagination
technique in a randomized and controlled trial.
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Introduction
Background

Anastomotic leakage is the most feared complication in colorectal
surgery, occurring in 6%-13% in patients with pelvic anastomoses
[1-5]. This complication significantly increases morbidity,
mortality, costs, and generates a greater impact on quality of life
[6]. In addition, several studies point to an increased risk of loco
regional recurrence [7].

There are different risk factors for anastomotic leak: Preoperative,
such as malnutrition or obesity; intraoperative, such as
hypoperfusion or the anastomotic technique; and postoperative,
such as some types of medication [8]. In colorectal anastomoses,
there is some concern about the safety of the double stapling
technique, since the extremes of the linear suture line (called
“dog ears”) and the number of staple lines may affect the leak rate
[9-12]. With the aim of reducing anastomotic leak rates, different
intraoperative techniques have been developed, such as suture
reinforcement, the use of indocyanine green or the application
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of anastomotic sealants [13-15]. However, a definitive solution
has not been found. Recently, benefits have been suggested
with the lateral invagination of the double-stapled colorectal
anastomosis, with the aim of avoiding the “dog ears” [16-18].
Several case series and retrospective comparative studies have
shown a significant decrease in anastomotic dehiscence with this
technique, with leak rates of 0.0%-0.8% [16-18].

Therefore, the present study aims to evaluate the effectiveness
and safety of the lateral invagination technique of the double-
stapled colorectal anastomosis in a randomized and controlled
trial. In this sense, our primary hypothesis is that the lateral
invagination reduces the incidence of anastomotic leak compared
to the conventional technique.

Materials and Methods

Study protocol has been developed according to SPIRIT
recommendations (Table 1).

Study design

Multicenter, randomized, single-blind superiority study designed
with the intent of evaluating the effectiveness and safety of the
lateral invagination technique for the double-stapled colorectal
anastomosis. Two groups (conventional, group 1; and lateral
invagination, group 2) will be compared. During the study, the
clinical data will be analyzed in a centralized and anonymized way
to ensure its uniformity.

Study population

All adult patients admitted to the participating centers (Table
2) with an indication for elective resection of the left colon,
sigmoid or upper rectum (in the case of oncological pathology
with the primary tumor with the lower border above the level of
the “sigmoid take off” according to the international consensus
definition of the rectum)[19].

Table 1: SPIRIT template for ILAC Trial Protocol.
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Inclusion criteria:
e Age>18years

e Indication for elective resection of the left colon, sigmoid
or upper rectum

e  Surgery by minimally invasive or open approach

e Double-stapled end-to-end colorectal anastomosis
e Signed informed consent for inclusion in the study
Exclusion criteria:

e Patients <18 years

e Pregnancy or breastfeeding

e ASA> Il

e Absolute contraindication for anesthesia

e  Patients receiving more than 1 gastrointestinal anastomosis
during the same procedure

e Planned multi-organ resection during the same procedure
e Urgent / emergent surgery

e  Patients with simultaneous application of debulking and/or
HIPEC

e Crohn’s disease or active ulcerative colitis
Randomization procedure

Randomization will be carried out centralized to avoid selection
bias. The randomization is computer-based without patient
stratification. Each participant center will be able to communicate
electronically the existence of a patient likely to enter the study.
Once the patient meets the inclusion requirements, he/she must
sign the informed consent for the study. With the signed consent,
the participating center should communicate electronically the
inclusion of the patient. Immediately the case number and the
randomization group will be assigned. Patients must also sign the
consent for the surgery.

STUDY PERIOD

ENROLMENT Allocation Post-allocation Close-out
Deciding T e 30 day or
TIMEPOINT indication for 0 T Surgery In-hospital 30day after stoma
surgery closure
ENROLMENT
Eligibility screen X
Informed consent X
Randomization X
Allocation X
INTERVENTIONS
Preoperative management according to each center X
Conventional technique X
Invagination technique X X
ASSESSMENTS
Inclusion criteria X
Exclusion criteria X
Preoperative variables X X
Intraoperative variables X X
Primary endpoint X X
Postoperative variables X X X X
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Table 2: Participating centers active in patient inclusion.

Center/Hospital
Hospital Clinic de Barcelona (Leader)

Local Leader
Carolina Gonzalez-Abos
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Country
Barcelona (Spain)

Complejo Hospitalario Universitario de Vigo

Lucia Garrido

Vigo (Spain)

Hospital Clinico Universitario de Santiago

Jesus Paredes

Santiago (Spain)

Hospital Universitario del Sureste

Manuel Losada

Madrid (Spain)

Hospital Virgen de la Arrixaca

Elena Gil

Murcia (Spain)

Hospital Germans Trias i Pujol

Marta Cuadrado

Barcelona (Spain)

National Cancer Center Hospital East

Daichi Kitaguchi

Japan

Randomization groups

Randomization will assign patients who meet the inclusion
criteria. The randomization will be a 1:1 ratio between the two
groups following the algorithm showed in Figure 1.

Intervention: Surgical procedure

Resection of the left colon, sigmoid or upper rectum according
to convenience through open surgery or minimally invasive
approach following the standards of each center. The section of
the distal end of the surgical specimen will be made at the level
of the rectum with a linear stapler. The colorectal anastomosis
will be performed with a mechanical circular endostapler in all
cases, with insertion of the endostapler through the rectal stump
and placement of the anvil at the proximal colonic stump. The
use of double-edged circular anastomosis is widely accepted by
the scientific and surgical community, while the modification
proposed in this study has reported better results in all previous

publications and in no case it seems to increase the rate of
suture dehiscence in patient groups analyzed. The anastomotic
technique will depend on the group after randomization; (group
1) the circular endostapler will be fired in a conventional way,
that is, without having invaginated the two corners of the staple
line; (group 2) double-staple colorectal anastomosis will be
performed following the technique [15]. prior to firing, a suture
will be placed at the rectal stump that includes both “dog ears”.
After the punch comes out of the endostapler, the stitch will be
tied, which will invaginate the two corners of the staple line on
the same punch. Subsequently, the endostapler will be closed
and fired, including the “dog ears” in the anastomotic rims as
shown in Figure 2 [16]. This technical modification is an easy
task for a colorectal surgeon and prior virtual training will be
performed. The rest of the surgery will be performed according
to the standards of each center. Completeness of donoughts will
be assessed and recorded.

-

—

Exclusion criteria
Informef consent

RANDOMIZATION

~

\

GROUPB
Invagination technique

=

Follow-up and
complications control

|

Data introduction in web
platform

Figure 1: Randomization algorithm.

-
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[Figure 2:/Lateral invagination technique. One stitch must be placed between both laterals of the rectal stump. This
\stitch plicate the two “dog ears” to include them in the anastomosis donuts. Y,

Postoperative follow-up

A postoperative follow-up with clinical control will be carried out
during hospital admission. Control of vital signs will be carried
out periodically, removal of the foley catheter when an adequate
diuresis is verified, and initiation of oral diet in the presence of
physiological peristalsis. Given the clinical suspicion of anastomotic
dehiscence (which includes signs such as increase of abdominal
pain, peritonism, elevation of acute phase reactants, fever or
intestinal material leakage through the adominal drainage) the
attitude will depend on the standards of each center. Usually, a
CT scan with endorectal contrast or a direct surgical intervention
will be performed. After discharge, there will be no additional or
different tests to the conventional follow-up. A 30-day follow-up
will be carried out in patients with primary anastomosis and no
diverting stoma.

Study parameters

Patients’ characteristics: Collected patient characteristics will
gender, age, height, weight, ASA classification, WHO performance
status, relevant medical history, height of colorectal resection,
surgical approach (e.g., minimally invasive versus open), extent
of resection, level of vascular ligation and splenic flexure
mobilization, type of anastomosis and distance from the anal
verge, primary and secondary defunctioning stoma.

Anastomotic leakage and complications: Anastomotic leakage,
defined as a defect of the intestinal wall integrity at the colorectal
anastomotic site leading to a communication between the intra-
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and extraluminal compartments. A pelvic abscess close to the
anastomosis is also considered as anastomotic leakage [20,21].

Grades:

A. Anastomotic
intervention

leakage requiring no active therapeutic

B. Anastomotic leakage requiring active therapeutic intervention
but manageable without relaparotomy

C. Anastomotic leakage requiring re-laparotomy

Although the primary stoma protection rate is estimated to be
low, anastomotic dehiscence will also be considered in those
cases in which the clinical or radiological manifestations only
become evident after transit reconstruction (silent leak). Other
complications such as surgical site infection, bleeding, sepsis and
the rest included in the Clavien-Dindo classification will also be
registered.

Outcome parameters: The primary outcome is the rate of
anastomotic leakage in each group. Secondary outcomes include
duration of surgery, perioperative morbidity and mortality,
hospital stay, hospital readmissions and reinterventions.

Sample size calculation: In the literature, the pelvic anastomotic
leak rate ranges between 6.3% and 13.7% [1-5]. According to the
study a leak rate decrease of more than 4% is expected with the
lateral invagination technique [16]. Therefore, in this study we
established the expected difference between the groups of 4%.

This article is available in: http://colorectal-cancer.imedpub.com/archive.php



With an alpha risk of 0.05 and a beta risk of 0.20 with bilateral
contrast, a sample calculation of 393 patients per group was
obtained.

Schedule: Taking into account the sample size (n=786) and
the multicenter design of the study, the inclusion period is
estimated to be 1.5 years. Likewise, with the primary objective of
anastomotic leak in the first 30 postoperative days, it is estimated
to obtain definitive results within 2 years (Figure 2). It is planned
to perform an intermediate analysis when reaching 50% of
inclusions.

The investigator will submit a summary of the trial progress to the
accredited medical ethics committee once a year. Information on
the date of inclusion of the first subject, the number of subjects
included and the number of subjects who completed the trial,
serious adverse events/serious adverse reactions/other problems
and amendments will be provided.

All medical data will be collected by the main coordinating
center. Data collection will be facilitated through online case
registration forms for the perioperative period. For patient
privacy, hospital patient identification numbers will not be
disclosed to the coordinating center. All patient data is coded
and identified by a randomization number. This randomization
number does not include the patient's initials or date of birth.
The local investigator will have a decoding list with randomization
numbers and hospital patient identification numbers of their
patients on file at the investigator site. At each trial operation, the
participating surgeon or surgeons are noted on the case record
form. All patients considered for surgical resection of the left
colon, sigmoid or upper rectum electively should be registered,
including those who declined randomisation and those who did
not meet the inclusion criteria. Brief details of the reasons why
patients are not randomized or excluded should be given. The
number of patients operated on in each center will be recorded.
All collaborating centers have signed the required contract for
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patient’s inclusion and data protection.

Results
Statistical data management

Data collection: Only the data gathered routinely will be
collected in the study, and are indicated in Annex 1. The data
will be entered by a member responsible for each center in the
assigned web platform with the identification code sent at the
time of randomization.

Patients will not undergo any additional investigation for the
purposes of this study. The clinical follow-up will be limited to
the review of health records. There will be no additional contact
with the patient (by phone or in person) beyond normal clinical
practice at each center. No identifiable data will be collected in
the database, and the patient's clinical team will only upload
anonymized data.

Statistical analysis: Main analyses will be performed by intention
to treat principle. Quantitative variables will be described as mean
and standard deviation or as median and interquartile range and
inferential analyses will be performed using t-test for independent
groups or Mann-Whitney U test respectively. Qualitative
variables will be expressed as relative and absolute frequencies
and analyzed using Fisher’s exact test. Ordinal variables will be
analyzed by Mann-Whitney U test. A prespecified analysis by
subgroups will be performed according to: Volume of the center
of origin, type of surgery, presence or absence of a stoma, and
surgical approach. No evaluable patients or missing data for main
outcome will be imputed to failure. For the rest of variables no
formal imputations will be performed and the analyses will be
based on the Available Data Only (ADO) approach. There will be a
blinded assessment, Data Blind Review (DBR), of the results after
the last patient in the trial has completed follow-up (Table 3).

Table 3: Estimated scheduling for ILAC Trial. Note: () Months of results obtained.

Months

Multi-institucional
agreement

On-line platform
development

Patient inclusion
period

Surgical
procedures

Intermediate
analysis

Data collection

Statistic analysis

Project evaluation

Manuscript
edition

Barcelona (Spain)
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For the main outcome (leak rate between both techniques),
statistical significance will only be considered at two-sided Type
| Error of 5%. An interim analysis will be performed when 50%
of evaluable patients are available. To maintain a global Type |
Error of 5%, an adjustment is proposed by the O'Brien method-
Fleming, so that the first cut-off will be considered statistically
significant if the value of p is less than or equal to 0.005. In case of
not obtaining a statistically significant result, the recruitment will
continue. The final analysis will be carried out by comparing the
value of p with a limit of 0.049. For the rest of statistical analyses
p-values will be considerated as nominal for descriptive purposes
only. The data will be analyzed using the IBM SPSS Statistics
program, version 25 or higher (IBM Corp., Armonk, NY, USA).

Ethical aspects of the study

The study is designed in such a way that at no time is a variation
in the routine management of the patient. The screening and
treatment of complications will be carried out asis done in current
clinical practice. Moreover, the use of double-stapled circular
anastomosis is widely accepted by the scientific community
and the modification proposed in this study has reported better
results in all previous publications and in no case does it seem
to increase the rate of suture dehiscence in patients’ groups
analyzed [16-18].

The research team will carry out the study in accordance with the
protocol, the principles established in the current revised version
of the Declaration of Helsinki (Seoul, 2008) and in accordance
with the standards of Good Clinical Practice, as described in the
Harmonized Tripartite Standards of the ICH for Good Clinical
Practice (1996) and the guidelines for Good Epidemiological
Practice (http://www.ieaweb.org/GEPO7.htm). The study will
act in compliance, in accordance with the Biomedical Research
Law 14/2007. This study was approved by the Clinical Research
Ethics Committee (CEIC) of the Hospital Clinic de Barcelona, an
independent committee that ensures respect for the rights, well-
being and safety of patients in biomedical research projects.
Likewise, it must be approved by the Ethics Committee of all
participating Hospitals.

Discussion

Anastomotic leak in colorectal surgery remains an unsolved
problem. This dreaded complication, present in a considerable
percentage of patients, entails an increase in morbidity, mortality
and costs over the standard procedure, as well as a greater impact
on quality of life [1-7]. Previous research has mainly focused on
incidence and establishment of risk factors, being the majority
barely modifiable [1,3]. Aiming to reduce controllable factors
related to suture dehiscence rates, different intraoperative
technique modifications have been developed [13,14,16,18].
Nevertheless, due to the observational and retrospective nature
of these studies, none of them have managed to rise as a routine
procedure for prevention of anastomotic leak.

One of the elements in the spotlight is the number of concurrent
staple lines, associated with the “dog ears” that are created at the
extremes of the linear suture line, as it has been directly related
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with the risk of dehiscence, especially in case of colorectal end-
to-end anastomoses [11-12]. The lateral invagination of these
“dog-ears” appears to be a potentially beneficial modification
in reducing anastomosis failure but no clinical trials have been
developed to prove it [16-18]. In response to these needs, the
present study aims to evaluate the effectiveness and safety of
the lateral invagination technique of double-staple colorectal
anastomosis in a randomized and controlled trial.

The main strengths of this study are the prospective and
randomized nature and the large number of patients we aim to
include. Although different observational studies have already
shown benefit of the modification technique we aim to evaluate,
we are not aware that there is any randomized study, which
is considered gold-standard research design for answering
questions about treatment effectiveness [16-18]. Moreover, due
to the allocation process design and blinded analysis of the data,
selection, attrition and detection bias will be controlled. On the
other hand, the inclusion of a high number of patients will be
possible by the multicentric collaborative nature of this study,
which at the same time may provide generalizability of results
to other populations. Perhaps the most important limitation is
that this technical modification represents a change from the
usual surgical intervention in the majority of the participating
centers. Like any surgical procedure, it is expected that surgeons
will undergo a learning curve. Nevertheless, considering the
experience of the participating surgeons and the relative
simplicity of the modification proposed, it is estimated to be a
short process.

An important aspect of the present study is the high impact that
may imply to prove that the lateral invagination technique, which
is relatively simple and quick to perform, is associated with lower
rates of anastomotic leak. Demonstrating that this technical
variation provides clinical benefits could even make it as the
"gold standard" for double-stapled colorectal anastomoses.

What this study adds to the literature

Anastomotic leakage is an important complication related to
colorectal surgery that entails an increase in morbidity, mortality
and costs over the standard procedure, as well as a greater impact
on quality of life. This study aims to establish whether the double
staple colorectal anastomosis lateral invagination technique,
which is relatively simple and quick to perform, is associated with
lower rates of anastomotic dehiscence.

Conclusion

Anastomotic leakage is an important complication related to
colorectal surgery that entails an increase in morbidity, mortality and
costs over the standard procedure, as well as a greater impact on
quality of life. This study aims to establish whether the double staple
colorectal anastomosis lateral invagination technique, which is
relatively simple and quick to perform, is associated with lower rates
of anastomotic dehiscence. The study is designed in such a way that
at no time is a variation in the routine management of the patient.
The screening and treatment of complications will be carried out as
is done in current clinical practice.

This article is available in: http://colorectal-cancer.imedpub.com/archive.php
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