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Melanoma maligno metastatico do trato
gastrointestinal: demasiado escuro para ser visto?

Palavras Chave
Melanoma - Metastases - Gastrointestinal

Malignant melanoma (MM) is the most common
cause of mortality due to skin cancer worldwide and its
incidence is increasing [1]. The majority of MM are from
cutaneous origin, and most gastrointestinal (GI) tract
melanomas are a result of metastasis, although MM can,
less frequently, arise primarily from GI origin [2].

Metastasis of MM in the GI tract is common (estimat-
ed in up to 60% of all patients with advanced disease), but
in practice only a small proportion are clinically signifi-
cant. Indeed, only about 1-5% are clinically diagnosed
antemortem [2, 3]. In this issue of GE - Portuguese Jour-
nal of Gastroenterology, two case reports are published
reporting interesting GI involvement of MM, highlight-
ing the sometimes difficult task of diagnosing them.

Firstly, Soares-Santos et al. [4] described a case of an
elderly woman with no previous history of melanoma

who presents with a set of non-specific symptoms, in-
cluding GI symptoms. The initial imaging study was neg-
ative for malignant disease and endoscopy with biopsies
of dark-coloured polypoid lesions allowed the diagnosis
of gastric metastasis from MM, which is a rare finding in
metastatic MM. The prognosis, due to the patient’s co-
morbidities which rendered her unfit for chemotherapy,
was poor. This case highlights the role of endoscopy (the
key to solve the mystery) in the diagnosis and manage-
ment of this patient.

The second case by Pinto et al. [5] highpoints the fun-
damental role of histology in conjugation with endoscop-
ic findings. A more distracted eye could have easily missed
the darker area found in endoscopy or misinterpreted it
as a non-significant lesion, and tissue acquisition in adja-
cent areas possibly lead to the initial misdiagnosis. Repeat
endoscopy and biopsies proved to be the right choice of
action, and this should be considered when clinical his-
tory, endoscopic and histological findings do not match.
This case is also a reminder to never forget the previous
medical history of a patient, namely, of previous malig-
nant disease, as it might just be the clue needed for final
diagnosis.

MM is among the most common carcinomas to me-
tastasize to GI tract and can be spread throughout. Even
so, it appears to have particular affinity to the small bow-
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el, specially to the jejunum and ileum [3, 6]. Ata molecu-
lar level, the greatest expression of CCL25 in the small
bowel, which is a ligand to CCR9 expressed in the mela-
noma cell surface, may somehow explain the typical
(atypical) metastasis to this part of the GI tract [3, 7].

On the other hand, primary GI melanomas can arise
from various GI segments, more commonly from the anal
canal, rectum, and oesophagus and accounts for a minor-
ity of MM, with an estimated incidence of 0.58 cases per
million people. They are more frequently encountered in
elderly women and tend to be more aggressive and diag-
nosed at an advance stage — 36% versus 4% comparing to
cutaneous melanoma, respectively [8, 9]. A primary GI
melanoma might be suspected in the absence of prior his-
tory of cutaneous melanoma or if the lesion is isolated
without other extraintestinal metastasis, and it can be in-
ferred histologically if a precursor lesion is present in tis-
sue sample [10].

Patients with metastatic MM of the GI tract may expe-
rience generalized non-specific GI symptoms such as ab-
dominal pain or constipation, depending primarily on
the place affected. Cases of GI occlusion and active bleed-
ing have also been described [2, 3]. Clinical diagnosis of
GI primary melanoma or secondary involvement can be
challenging, especially if symptoms are mild and non-
specific. The time between primary excision and meta-
static disease can also be a confounding factor, since most
metastases are diagnosed within the first 3 years, but there
are some cases reporting metastatic disease 15 years after
initial treatment [11].

Imaging studies such as computed tomography or
positron emission tomography (PET) may be useful in
identifying sites of possible metastatic melanoma and can
be ordered during follow-up, particularly in advanced
disease. Nevertheless, mainly for computed tomography
scan, the sensitivity for detecting metastases is about 60—
70% [3].

Endoscopic evaluation, as seen in the 2 case reports
explored in this issue, is an irreplaceable tool to obtain a
diagnosis and can, with the exception of videocapsule en-
doscopy, acquire tissue for histological appraisal, which
is vital in confirming the diagnosis [2, 3, 12]. Endoscopic
appearance is variable and metastatic lesions might be
misleading. Polypoid or excavated lesions may be ob-
served, and even though colour could be helpful, they
may present themselves as amelanotic, so biopsy of sus-
pected lesions should be performed [3, 12, 13], as seen in
the case reported by Pinto et al. [5]. However, as stated
previously, it is important to note that metastatic mela-
noma to the GI tract is much less frequently diagnosed in

2 GE Port ] Gastroenterol 2023;30:1-3
DOI: 10.1159/000527210

clinical practice than post-mortem, suggesting that most
of the times metastasis is asymptomatic [3, 11]. Thus, if
metastatic disease is already present, endoscopic and his-
tological diagnosis of MM metastasis of the GI tract
should only be pursued if it modifies management of the
patient.

In cases of melanoma of unknown primary (that cor-
responds to about 3% of all cases of MM), i.e., cases in
which, according to Das Gupta criteria [14], cutaneous,
ophthalmologic, anal, and genital melanoma have been
excluded, the true value of endoscopic evaluation is dif-
ficult to establish and more recent consensus argues that
it may not be useful to search for the primary tumour in
mucosal membranes, eyes, or other organs [15, 16]. In
case presented by Soares-Santos et al. [4], the symptoms
presented by the patient motivated the endoscopic study
and lead to the diagnosis of metastatic MM.

Prognosis of MM has dramatically been transformed
since the introduction of new therapeutical targets. Be-
fore the introduction of target agents, such as BRAF in-
hibitors and immunotherapy, MM in advanced stage had
a median survival time of 6.2 months, with only 25.5% of
the patients alive at 1 year [17]. In the era of immune
checkpoint inhibitors and targeted BRAF/MEK inhibi-
tors, the clinical management of metastatic MM has for-
tunately changed. Most immune checkpoint inhibitors
are now being used in the treatment of metastatic MM
with or without surgery, improving overall survival.
Nivolumab, for instance, had a 1-year survival rate of 73%
in patients with non-operable or metastatic MM, with a
good safety profile [18]. Immune-related adverse events
that can urge with this therapy, and may occur in almost
every organ, are usually mild and treatable [3, 18].

Surgery also plays a role in the management of these
patients, and so a multidisciplinary approach is recom-
mended. An increase in quality of life and survival is, like-
wise, seen in patients undergoing resection of GI metas-
tases of MM. Despite this fact, the decision to recommend
a surgical procedure must take into account patients’ co-
morbidities, age, and melanoma disease burden [19].

In conclusion, even if metastatic MM of GI tract is not
an uncommon condition, its clinical diagnosis is far from
optimal. The GI tract may be just too dark to be seen (po-
tentially due to non-specific symptoms and the need for
invasive procedures), or the lesions may be just too
“white” to be deceptive. A high clinical suspicion must be
present in patients presenting with GI symptoms and his-
tory of MM. Treatment options are increasing, so is the
survival of these patients.

Chaves/Libanio
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Abstract

Background and Aims: Laparoscopic and endoscopic coop-
erative surgery (LECS) combines advantages of endoscopy
and laparoscopy in order to resect upper gastrointestinal le-
sions. Our aim was to evaluate the efficacy and safety of LECS
in patients with EGJ (esophagogastric junction), gastric and
duodenal lesions, as well as to compare LECS with pure en-
doscopic and pure laparoscopic procedures. Methods:
PubMed, Scopus, and ISI Web of Knowledge were searched.
Efficacy (RO, recurrence) and safety (conversion rate, proce-
dure and hospitalization time, adverse events, mortality)
outcomes were extracted and pooled (odds ratio or mean
difference) using a random-effects model. Study quality was
assessed with Newcastle-Ottawa Scale and heterogeneity by
Cochran’s Qtestand I?. Subgroup analysis according to loca-
tion was performed. Results: This meta-analysis included 24

studies/1,336 patients (all retrospective cohorts). No signifi-
cant differences were found between LECS and preexisting
techniques (endoscopic submucosal dissection (ESD)/lapa-
roscopy) regarding any outcomes. However, there was a
trend to shorter hospitalization time, longer procedure dura-
tion, and fewer adverse events in LECS versus Laparoscopy
and ESD. RO tended to be higher in the LECS group. Hospi-
talization time was significantly shorter in gastric versus EGJ
lesions (mean 7.3 vs. 13.7 days, 95% Cl: 6.6-7.9 vs. 8.9-19.3).
There were no significant differences in conversion rate, ad-
verse events, or mean procedural time according to location.
There was a trend to higher conversion rate and longer pro-
cedure durations in EGJ and higher rate of adverse events in
duodenal lesions. Conclusion: LECS is a valid, safe, and effec-
tive treatment option in patients with EGJ, gastric, and duo-
denal lesions, although existing studies are retrospective
and prone to selection bias. Prospective studies are needed
to assess if LECS is superior to established techniques. Key
Messages: LECS is safe and effective in the treatment of up-
per gastrointestinal lesions, but there is no evidence of su-
periority over established techniques.
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Eficacia e seguranca da Cirurgia Laparoscdpica e
Endoscépica Cooperativa em leses gastrointestinais
superiores: revisao sistematica e meta-analise

Palavras Chave

Cirurgia cooperativa Laparoscopica e endoscépica -
dissecdo endoscopica da submucosa - ressecao
laparoscopica - Lesdes subepiteliais - Meta-analise

Resumo

Introducgdo e objetivos: A Cirurgia cooperativa lapa-
roscopica e endoscopica (LECS) combina vantagens da
endoscopia e laparoscopia na ressecdo de lesdes gastro-
intestinais superiores. O nosso objetivo é avaliar a efica-
cia e seguranca da LECS em pacientes com lesées na jun-
¢ao esofagogastrica (EGJ), estbmago e duodeno, e com-
parar a LECS com procedimentos puramente
endoscépicos e laparoscopicos. Métodos: PubMed, Sco-
pus, ISI Web of Knowledge foram pesquisadas. Dados so-
bre eficacia (RO, recorréncia) e seguranca (taxa de con-
versao, duracao do procedimento e hospitalizacdo, recor-
réncia, eventos adversos, mortalidade) foram colhidos e
agrupados (odds ratio ou média das diferencas), usando
modelo de efeitos randomizados. Qualidade dos estudos
foi avaliada pela Escala Newcastle-Ottawa e heterogene-
idade pelos testes Q da Cochran e I2. Foi realizada anélise
de subgrupos, consoante a localizacao. Resultados: Esta
meta-andlise incluiu 24 estudos/1336 pacientes (todos
coortes retrospetivos). Nao encontramos diferencas sig-
nificativas entre LECS e as técnicas pré-existentes (Dis-
secao endoscépica da submucosa (ESD)/Laparoscopia)
em nenhum aspeto. Porém, encontramos uma tendéncia
para hospitalizagdo mais curta, procedimentos mais lon-
gos e menos efeitos adversos na LECS versus Laparosco-
pia e ESD. RO tende a ser maior no grupo LECS. Hospital-
izacao foi significativamente menor em lesdes gastricas
versus EGJ (média 7.3 vs. 13.7 dias, 95% Cl: 6.6—-7.9 vs. 8.9—
19.3). Ndo encontramos diferencas significativas na taxa
de conversao, eventos adversos nem tempo médio de
procedimento. Porém encontramos uma tendéncia para
taxas de conversao maiores e procedimentos mais lon-
gos na EGJ e maior taxa de eventos adversos no duodeno.
Conclusdo: LECS é um tratamento valido, seguro e eficaz
em pacientes com lesées na EGJ, estbmago e duodeno,
apesar dos estudos retrospetivos existentes estarem pro-
pensos a viés de selecdo. Sao necessérios estudos pros-
petivos para avaliar a superioridade da LECS face as téc-
nicas existentes. Mensagens-chave: LECS é um trata-

Efficacy and Safety of Laparoscopic
Endoscopic Cooperative Surgery

mento seguro e eficaz para lesdes gastrointestinais
superiores, mas sem evidéncia de superioridade face as

técnicas existentes. © 2022 The Author(s).

Published by S. Karger AG, Basel

Introduction

Laparoscopic and endoscopic cooperative surgery
(LECS) is a procedure, which combines the advantages of
endoscopy and laparoscopy. It was proposed by Hiki et
al. [1] in 2008 as a technique to resect gastric subepithe-
lial lesions (SELs). Before LECS was developed, SELs were
generally treated by laparoscopic wedge resection (LWR).
However, gastric SELs may not be recognized from out-
side of the stomach wall, making it difficult to accurately
determine resection lines through LWR [2-4]. This can
lead to incomplete or excessive resection, which may lead
to increased recurrence or postoperative alterations of the
stomach with gastric stasis [2, 4].

The first proposed technique was classical LECS that
consists of endoscopic confirmation of the incision lines,
followed by an endoscopic mucosal incision, while the
seromuscular layer is incised laparoscopically. At the end,
the incision line is sutured laparoscopically and the spec-
imen is removed transabdominally [5, 6]. Classical LECS
was proposed for SELs without ulceration, regardless of
location. Its main benefits are allowing complete resec-
tion with minimal margins, preserving gastric motility
and postoperative quality of life. Specially in esophago-
gastric junction SELs, LECS could avoid total or proximal
gastrectomy [4]. However, classical LECS also has some
limitations: possible peritoneal contamination with tu-
mor cells or gastric juice (due to opening of the gastric
wall) and requirement of advanced endoscopic and lapa-
roscopic skills [7, 8].

To overcome these disadvantages and expand LECS
for treatment of SELs with ulceration and gastric epithe-
lial neoplasms, some modifications were developed, such
asinverted LECS, combination of laparoscopic and endo-
scopic approaches to neoplasia with nonexposure tech-
nique (CLEAN-NET), nonexposed endoscopic wall-in-
version surgery (NEWS), and closed-LECS [4, 6, 7, 9].

Inverted LECS decreases the risk of intraperitoneal
seeding by inverting the mass into the gastric lumen. Al-
though this risk is not null, there is also intentional per-
foration. In addition to classical LECS, it allows the resec-
tion of masses with less than 5 cm regardless of the loca-
tion [6, 7, 10].
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CLEAN-NET, NEWS, and closed-LECS are only suit-
able for SELs lesser than 3 cm. CLEAN-NET includes
eversion of the mass and nonexposed full-thickness re-
section after seromuscular incision, preserving the conti-
nuity of the mucosa, that works as a barrier. The risk of
mucosal laceration in lesions superior to 3 cm justifies the
size limitation [9, 11]. NEWS stands on a “suture first and
then cut” rule, including a full-thickness resection tech-
nique without intentional perforation [8, 12, 13]. The
previous 2 types of modified LECS are not indicated for
lesionslocated at the EGJ or pyloric ring. On closed-LECS
and NEWS, lesions are retrieved by the transoral route |3,
4,7,9,14, 15].

Endoscopic submucosal dissection (ESD) is the first-
line treatment for gastric epithelial lesions without deep
submucosal invasion, allowing en bloc resection, inde-
pendently of size. Despite this, in SELs the risk of perfora-
tion is higher since the resection plan is deeper and is as-
sociated with long operation times and long learning
curves [6, 7, 16]. Modified LECS procedures can also have
arole in SELs located in the deep submucosa/muscle lay-
er and in some early gastric cancers that would be techni-
cally difficult to treat with ESD. Specifically in the duode-
num, where ESD is associated with a high perforation risk
(20-30%), LECS is an attractive option since it might be
safer than ESD and conventional surgery [4-6].

According to previous studies, LECS is a safe and fea-
sible procedure, with a complication rate lesser than 5%,
but there are no studies demonstrating if LECS is in fact
better than ESD or conventional surgery, neither showing
which is the better LECS procedure, among the classical
and the modified ones [2, 4, 6, 17-19].

The aim of this systematic review and meta-analysis
was to evaluate efficacy and safety outcomes of LECS for
gastric, EGJ, and duodenal lesions and to compare LECS
with competing techniques (ESD and conventional sur-
gery) whenever possible.

Methods

This systematic review and meta-analysis followed the princi-
ples set in the Preferred Reporting. Items for Systematic Reviews
and Meta-Analyses: the PRISMA Statement [20].

Study Search and Selection

Studies were identified through scanning of 3 electronic data-
bases (MEDLINE through PubMed, Scopus, and ISI Web of
Knowledge), with the last search performed on March 8, 2021. The
search query for PubMed was (gastric OR stomach OR duodenal
OR duodenum OR “esophagogastric junction”) AND (“laparo-
scopic and endoscopic cooperative surgery” OR “Laparoscopic-
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endoscopic cooperative surgery” OR LECS OR D-LECS OR “non-
exposed endoscopic wall-inversion surgery” OR “non-exposed en-
doscopic wall-inversion surgery” OR “Nonexposed wall-inversion
surgery” OR “non-exposed wall-inversion surgery” OR CLEAN-
NET OR “combination of laparoscopic and endoscopic approach-
es for neoplasia with non-exposure technique” OR “Closed-LECS”
OR “closed laparoscopic and endoscopic cooperative surgery” OR
“non-exposure endoscopic-laparoscopic cooperative surgery” OR
“inverted LECS”). Queries for other databases were adapted from
this query. No time or language restrictions were made in this
phase.

After removal of duplicates, two authors (J.T., S.B.) indepen-
dently screened all titles and abstracts to exclude irrelevant studies.
The full text of selected and relevant studies was then evaluated
independently by the same two researchers according to the inclu-
sion criteria described below. This phase was performed with
Rayyan online platform [21]. Disagreements were solved by con-
sensus between the authors or with the intervention of a third re-
viewer (D.L.) when required.

Inclusion criteria were: (1) retrospective or prospective, case-
control, or cohort studies and clinical trials; (2) including patients
submitted to laparoscopic and endoscopic cooperative surgery due
to esophagogastric, gastric and/or duodenal lesions (single-arm
studies as well as comparative studies with competing techniques
were included); (3) evaluating at least one of the following efficacy
or safety outcomes: R0/complete resection; need for conversion;
procedure time; hospitalization time; recurrence; adverse events;
and mortality. Exclusion criteria were: (1) case reports, reviews,
letters to editor, surveys, and animal studies; (2) language other
than English/Portuguese/Spanish/Italian/French; (3) studies pub-
lished only in abstract form; (4) studies including less than 10 pa-
tients; and (5) studies with patient overlap with other included
studies (in this case, the most informative reference was used).

Data Extraction and Quality Evaluation

Data extraction was performed by S.B. and D.L. Data extraction
forms included (1) author, publication year, country, study period,
study design, setting (2) population characteristics: numbers of
participants, tumor location, histological subtypes; (3) type of re-
section techniques: LECS (NEWS, CLEAN-NET; closed-LECS),
LWR, ESD, laparoscopic resection; and (4) outcomes: RO, need for
conversion, procedure time (minutes), hospitalization time (days),
recurrence, adverse events, and mortality. Data regarding costs
and quality of life were also extracted whenever possible.

Quality evaluation was performed using the Newcastle-Ottawa
Assessment Scale adapted, for cohort studies, by S.B. and D.L. [22].
Newcastle-Ottawa Scale ranges from 0 to 9 points in double-arm
studies and from 0 to 6 points in single-arm studies. No specific
value is assigned to high or low quality, although higher scores in-
dicate higher quality and greater methodological aspects.

Data Synthesis and Statistical Analysis

Raw data regarding each outcome (number of events and total)
were collected in order to calculate outcome prevalence and stan-
dard error. Effect measures included odds ratio (OR) for categori-
cal variables and mean difference (MD) for continuous variables.
For continuous outcomes, in some studies, median and range were
transformed into mean and standard deviation through the meth-
ods proposed by the Cochrane collaboration and Hozo et al. [23,
24]. Meta-analysis was performed with Review Manager 5.4 soft-

de Brito/Libanio/Pinto/Aradjo Teixeira/
Aratjo Teixeira



Records identified through
database searching
Pubmed (n = 180)
Scopus (n = 651)
Web Of Science (n = 163)
Total (n = 994)

)

Additional records identified
through othersources
(n=0)

Identification

[

)

Records after duplicates removed

(n = 690)

A 4

Screening

Records screened

Records excluded
(n = 453)

A 4

(n =690)

A 4

Full-text articles assessed

Full-text articles excluded (n = 213),
with reasons:
Case reports (n = 87)

for eligibility
(n = 237)

Eligibility

Reviews (n = 7)
Not LECS (n = 40)

A 4

Studies included in
qualitative synthesis

Less than 10 patients (n = 18)
Foreign language (n = 8)
Abstracts without full text (n = 15)

(n =24) Editorials (n = 2)

Original articles (n = 28)
Not 1 outcome defined (n = 2)

A 4

Included

Studies included in
quantitative synthesis
(meta-analysis)

Patients overlap (n = 6)

(n=24)

Fig. 1. Flowchart of included studies. LECS, laparoscopic and endoscopic cooperative surgery.

ware [25], using a random-effect model (when at least 3 studies
were available for each outcome) [26]. Heterogeneity was evalu-
ated with Cochran Q test and I2, being significant heterogeneity
defined as p < 0.05 or I? >40%, respectively. Subgroup analysis ac-
cording to lesion was performed for 4 outcomes (need for conver-
sion, procedure time, hospitalization time, and adverse events).
Pooled mean for continuous variables and prevalence for categor-
ical variables were calculated with OpenMetaAnalyst and Meta-
XL, using a random-effect model [26, 27]. Publication bias was
planned if >10 studies were included in comparative analysis for
the primary outcomes (procedure time and adverse events).

Efficacy and Safety of Laparoscopic
Endoscopic Cooperative Surgery

Results

Study Selection

A total of 994 studies were identified through data base
search. After removing the duplicates, 690 studies were
screened regarding title and abstract and 453 were con-
sidered irrelevant. Therefore, the full text of 237 studies
was assessed for eligibility by applying inclusion and ex-
clusion criteria. Of those, 24 were included in this system-
atic review and all were included in meta-analysis. Study
flowchart is shown in Figure 1, according to the PRISMA
statement [20].
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Fig. 2. a-g Forest plots of several outcomes
according to surgical technique. a Forest
plot of procedure time according to surgi-
cal technique (Laparoscopic Techniques | e
vs. LECS). b Forest plot of hospitalization
time according to surgical technique (Lap-
aroscopic Techniques vs. LECS). ¢ Forest
plot of adverse event according to the sur-
gical technique (Laparoscopic Techniques
vs. LECS). d Forest plot of R0 according to
the surgical technique (ESD vs. LECS). e
Forest plot of procedure time according to | f
the surgical technique (ESD vs. LECS). f
Forest plot of hospitalization time accord-
ing to the surgical technique (ESD wvs.
LECS). g Forest plot of adverse event ac-
cording to the surgical technique (ESD vs.
LECS). LECS, laparoscopic and endoscopic
cooperative surgery; ESD, endoscopic sub-
mucosal dissection; SD, standard devia-
tion. 9
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Study Characteristics and Quality Evaluation

The main study characteristics are shown in Table 1
[14, 17, 19, 28-48]. Most of the studies (23) were from
Asia (96%) and 22 studies (92%) were single-center. All
studies were retrospective. The median Newcastle-Otta-
wa Scale score of included studies was 6 (7 in double-arm
studies and 5 in single-arm studies). A total of 1,337 le-
sions, from 1,336 patients, were included in the analysis,
of which 46 (3.4%) were located in the EGJ, 974 (72.9%)
in the stomach, and 317 (23.7%) in the duodenum. Half
of the studies (12) were single-arm (of which 1 study was
about lesions on the EGJ, 6 on the stomach, 4 on the duo-
denum, and 1 had lesions on both the stomach and the
duodenum [45]). The other 12 studies were comparative.
One study reported data regarding costs [37] and another
one regarding quality of life [47].

Comparative Studies

LECS versus Laparoscopic Techniques

Six studies compared the outcomes of LECS and lapa-
roscopic techniques (4 LECS vs. LWR [32, 37, 39, 44]; 1
LECS vs. laparoscopic gastrectomy [47]; 1 LECS vs. LWR
and gastrectomy [33]) in gastric lesions. In meta-analysis,
procedure time, hospitalization time, and adverse events
were not significantly different between the two groups
(shown in Fig. 2a—c), although there was a trend to longer
procedure time in LECS’ group (MD 18.3 min, 95% CI:
-23.1 to 60.3, I* = 98%), shorter hospitalization time in
LECS’ group (MD -0.37, 95% CI: -1.8 to 1.0, I = 74%),
and lower adverse events rate in LECS’ group (4.0% vs.
13.1%, OR: 0.44, 95% CI: 0.04-4.65, I* = 72%). Despite the
tendency to longer procedure time in LECS’ group, in the
2 studies that compared LECS with Laparoscopic gastrec-
tomy [33, 47], procedure time was higher in laparoscopic
techniques’ group (shown in Table 2). RO was 100% in
LECS group and 99.6% (1/256) in LWR/laparoscopy’s
group. RO was not achieved in 1 case using LWR [39]. The
conversion rate was 0% in both groups. Recurrence oc-
curred in 3 of 107 cases (2.8%) in laparoscopic techniques’
group [32, 33] and in 0 of 149 cases (0%) in LECS’ group.
Two deaths were reported among the 61 cases of the lap-
aroscopic group [39], and 0 among the 76 cases of the
LECS’ group (shown in Table 2). Both reported deaths
were not related to the oncological disease neither its
treatment. Meta-analysis was not possible in these last
outcomes.

LECS versus ESD
Three studies compared the outcomes of LECS and
ESD in gastric lesions [30, 33, 38]. In meta-analysis, RO,
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procedure time, hospitalization time, and adverse events
were not significantly different between the two groups
(shown in Fig. 2d-g), although there was a trend to high-
er complete resection rate in LECS’s group (100% vs. 94%,
OR: 4.01,95% CI: 0.67-24.22, I> = 0%), longer procedure
time in LECS’ group (MD 28.1, 95% CI: —8.81 to 65.00, I
=98%), shorter hospitalization time in LECS’ group (MD
—-1.33,95% CI: —4.65 to 1.99, I = 98%), and lower adverse
events rate in LECS’ group (4,3% vs. 26%, OR: 0.15, 95%
CI: 0.02-1.34, I = 67%). The conversion rate was 0% in
both groups. Recurrence was noticed in 2 of the 96 cases
(2.08%) using ESD [30] and in 0 of the 70 cases using
LECS. No deaths were reported in 106 cases (shown in
Table 2).

Duodenal LECS versus ESD

One study compared the outcomes of LECS and ESD
in duodenal lesions [35]. RO was 100% in LECS’ group,
but only 52% in ESD group, corresponding to 26 among
the 50 cases. There was no need for conversion in any
studies. Procedure duration and hospitalization time
were higher in LECS’ group. Recurrence was not report-
ed. ESD’s group accounted for a total of 14 adverse events
(28%), whereas LECS had 0 adverse events among its 18
cases (0%). No deaths were reported (shown in Table 2).
Meta-analysis was not performed due to a low number of
studies.

Single-Arm Studies regarding LECS

Half of all included studies were noncomparative
LECS studies. Twenty-four studies provided data for the
calculation of pooled efficacy and safety outcomes. This
is shown in Table 3.

EGJ

Three studies provided data on 46 EG]J lesions [19, 42,
48]. RO resection rate was 100% and pooled conversion
rate was 11.3% (95% CI: 0-47.1%, I = 87%). The 8 con-
version cases occurred in the same study [48]. Pooled
mean procedural time was 246 min (95% CI: 185-307, I
= 89%), and pooled mean hospitalization time was 13.7
days (95% CI: 8.0-19.3, I = 91%). Two studies reported
recurrence rates [19, 42] and it was 0% (0 in 26 cases).
Pooled adverse events’ rate was 7.1% (95% CI: 0-24.7%,
I? = 67%), with all 4 adverse events occurring in the same
study [48]. Mortality was 0% (0 in 21 cases).

Gastric
Eighteen studies provided data on 702 gastric lesions
(14, 17, 19, 28-30, 32-34, 36-39, 41, 44, 45, 47, 48]. RO
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Table 3. Single-arm studies

Study N Histology SEL/EL  Ro Need for Procedure time,  Hospitalization ~Recurrence Adverse Mortality
(%) conversion min time, days events
EGJ
Aoyama et al. [42], 2020 21 100% versus 0% 21 0 225+48 9.0£1.9 0 0 0
Hoteya etal. [19], 2014 5 100% versus 0% 5 0 196.0+48.6 13.243.7 0 0 NR
Ri et al. [48], 2020 20 100% versus 0% 20 8 320.25£102.25 20,5£12,5 NR 4 NR
Stomach
Hajer et al. [39], 2019 1 100% versus 0% 11 NR 95.5+14.4309 7.15£1.4649 0 4 0
Kanehira et al. [44], 2020 50  100% versus 0% 50 0 105.4+42.5 6,1+0.25 0 0 0
Mitsui et al. [34], 2018 28 100% versus 0%  NR 2 193.107+£59.726 NR NR 1 NR
Okubo et al. [47], 2020 25 NR NR NR 325.80+17.72 NR NR NR NR
Mahawongkajit and Chanswangphuvana [45], 2020 15 100% versus 0% 15 NR NR NR 0 0 0
Aoyama et al. [41], 2020 42 100% versus 0% 42 NR 198+14.25 7.0+0.425 0 1 0
Shoji et al. [37], 2018 40 100% versus 0% 40 NR NR NR 0 0 NR
Balde et al. [30], 2016 30  100% versus 0% 30 0 96.5+15.075 6.0+1.25 0 1 NR
Cao etal.[38],2019 25 100% versus 0% 25 0 80.76+13.86 3.44+1.00 0 0 0
Hoteya et al. [19], 2014 20 100% versus 0% 20 0 145.9+36.5 9.9+1.4 0 0 NR
Komatsu et al. [32], 2016 33 NR 33 NR 220+82.5 10£5.75 0 0 NR
Kang et al. [28], 2013 101 100% versus 0% 101 0 113+£36 NR 0 2 0
Kikuchi et al. [14], 2017 10 NR NR 1 253+45 9.2£1.5 0 2 NR
Ri et al. [48], 2020 194  100%versus0% 194 2 181+49.8333 7£17.5 NR 8 NR
Waseda et al. [29], 2014 22 100% versus 0% 22 0 NR NR 0 2 NR
Ojima et al. [36], 2018 21 100% versus 0% 21 NR 151453.5 8.5+2.5 1 1 0
Tsujimoto et al. [17], 2012 20 100% versus 0% 20 0 157.5+68.4 11.6+9.5 0 0 0
Yin etal. [33],2017 15 100% versus 0% 15 0 65.33+20.57 6.33+2.53 0 2 0
Duodenum
Mahawongkajit and Chanswangphuvana [45], 2020 1 100% versus 0% 1 0 261 NR 0 0 0
Kanaji et al. [43], 2020 20 15% versus 85% 19 0 236.25+56.75 12.5+2.5 0 2 0
Ichikawa et al. [31], 2016 12 15%versus85%  NR 0 358.5+101.0511  18.5+12.1552 0 4 NR
Nunobe et al. [46], 2020 206 25%versus75% 196 11 180+90.1667 9+12 0 38 NR
Ojima et al. [35],2018 18 56% versus 44% 18 0 132.75+57.5 7£1.5 NR 0 0
Yanagimoto et al. [40], 2019 10 10% versus 90% 10 0 256.35+60.6412  8.75+2.0052 0 2 NR

N, total number of patients; SEL, subepithelial lesions; EL, epithelial lesions; EGJ, esophagogastric junction; NR, data not reported on the study.

resection rate was 100%. Pooled conversion rate was 1.0%
(95% CI: 0.4-2.2%, I*> = 0%). The 5 conversion cases oc-
curred in 3 different studies [14, 34, 48]. Pooled mean
procedural time was 158 min (95% CI: 118-199, > =
100%), and pooled mean hospitalization time was 7.3
days (95% CI: 6.6-8.0, I* = 98%). Fifteen studies reported
recurrence rates and it was 0.22% (1 in 455 cases). This
case was reported by Ojima et al. [36], in an 85-year-old
patient with a 90-mm lesion. Pooled adverse events’ rate
was 3.5% (95% CI: 1.8-6.0; I> = 44%), with a total of 24

Efficacy and Safety of Laparoscopic
Endoscopic Cooperative Surgery

adverse events reported in 677 cases. Mortality was re-
ported only in 9 studies and it was 0% (0 in 300 cases).

Duodenal

Six studies provided data on 267 duodenal lesions [31,
35, 40, 43, 45, 46]. RO resection rate was 95.7%. Incom-
plete resection was reported in 11 of 255 cases (4.3%),
which included 2 studies: Kanaji et al. [43] and Nunobe
et al. [46] . Pooled conversion rate was 4.3% (95% CI:
2.2-7.1; > = 0%). Need for conversion was reported in 11
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Study or Subgroup
Gastric

[44] Kanehira E 2020
[34] Mitsui T 2018

[30] Balde Al 2016
[38]Cao L 2019

[19] Hoteya S 2014 (gastric)
[28] Kang WM 2013
[14] Kikuchi S 2017
[48] Ri M 2020 (Gastric)
[29]Waseda Y 2014
[17]Tsujimoto H 2012
[33] Yin X 2017

TTIT\T

e T174

Gastric subgroup
Q=8,77, p=0,55, 12=0%

EGJ
[42] Aoyama J 2020
[19] Hoteya S 2014 (EGJ)

I
|

Need for conversion by Tumor location

Prev (95% CI) % Weight
0,000 ( 0,000, 0,034) 7,1
0,071 ( 0,001, 0,204) 55
0,000 ( 0,000, 0,057) 5,7
0,000 ( 0,000, 0,068) 5,2
0,000 ( 0,000, 0,085) 4,6
0,000 ( 0,000, 0,017) 8,8
0,100 ( 0,000, 0,381) 2,9
0,010 ( 0,000, 0,031) 9,8
0,000 ( 0,000, 0,077) 4,9
0,000 ( 0,000, 0,085) 4,6
0,000 ( 0,000, 0,112) 3,9

0,010 ( 0,004, 0,022) 63,2

0,000 ( 0,000, 0,081) 4,7
0,000 ( 0,000, 0,320) 1.8

(48] Ri M 2020 (EGJ)

Q=14,86, p=0,00, 12=87%,

EGJ subgroup B ——

0,400 ( 0,194, 0,625) 4,6

0,113 ( 0,000, 0,471) 11,1

Duodenal
[45] Mahi\év]ongkajitP 2020 0,000 ( 0,000, 1,000) 0,5
Kanaji S 2020 — 0,000 ( 0,000, 0,085) 4,6
[31] Ichikawa D 2016 — 0,000 ( 0,000, 0,140) 3,3
i — oo sy 52
jJima —_ A ,000, 0, 8
[40] Yanagimoto Y 2019 — 0,000 ( 0,000, 0,166) 2,9
Duodenal subgroup < 0,043 ( 0,022, 0,071) 25,7
Q=2,69, p=0,75, 12=0%
0=43,04, p=0,00 gvesréi{!} <> 0,025 ( 0,009, 0,048) 100,0
=43,04, p=0,00, 12=56% i
0 1
a Prevalence
Adverse events by Tumor location
Study or Subgroup Prev (95% CI) % Weight
Gastric
[39] Hajer J 2019 0,364 ( 0,101, 0,673) 2,9
[44] Kanehira E 2020 — 0,000 ( 0,000, 0,034) 5,0
[45] Mahawongkaijit P 2020 (Gastric) - 0,000 ( 0,000, 0,112) 3,4
[34] Mitsui T 2018 —— 0,036 ( 0,000, 0,147) 4,3
[41] Aoyama J 2020 (Gastric) — 0,024 ( 0,000, 0,099) 4,8
[37] Shoji Y 2018 - 0,000 ( 0,000, 0,043) 4,7
[30] Balde Al 2016 —. 0,033 ( 0,000, 0,138) 4,4
[38] Cao L 2019 -— 0,000 ( 0,000, 0,068) 4,1
[19] Hoteya S 2014 (Gastric) - 0,000 ( 0,000, 0,085) 3,8
[¥2]Komatsu52016 — 0,000 ( 0,000, 0,052) 4,5
{28} Kal?g \r/]\/M 2013 —— 0,020 E 0,000, 0,0593 5,6
14] Kikuchi S 2017 0,200 ( 0,006, 0,513 2,7
[48] Ri M 2020 (Gastric) —— 0,041 ( 0,017, 0,074) 6,0
[29] Waseda Y 2014 0,091 ( 0,002, 0,255) 3,9
[36] Ojima T 2018 (Gastric) — 0,048 ( 0,000, 0,193) 3,9
[17] Tsujimoto H 2012 = 0,000 ( 0,000, 0,085) 3,8
[33]Yin X 2017 0,133 ( 0,003, 0,362) 3,4
o=28 sgeastg%gu::zgrzzf/ B 0,035 ( 0,018, 0,060) 71,2
=28,69, p=0,03, 12=44%
EGJ
[42] Aoyama J 2020 (EGJ) — 0,000 ( 0,000, 0,081) 3,9
[19] Hoteya S 2014 (EGJ) 0,000 ( 0,000, 0,320) 1,8
[48] Ri M 2020 (EGJ) 0,200 ( 0,049, 0,408) 3,8
EGJ subgroup e — 0,071 ( 0,000, 0,247) 9,5
Q=5,97, p=0,05, 12=67%
Duodenal
[43] Kanaji S 2020 0,100 ( 0,002, 0,279) 3,8
[3[14]6I]chikawaD2016 0,308 ( 0,082, 0,589) 3,1
Nunobe S 2020 —_— 0,184 ( 0,134, 0,241) 6,0
[35] Ojima T 2018 (Duodenal) -— 0,000 ( 0,000, 0,094) 3,6
[40] Yanagimoto Y 2019 0,200 ( 0,006, 0,513) 2,7
Duodenal subgroup e 0,148 ( 0,058, 0,256) 19,3
Q=9,79, p=0,04, 12=59%
0=88.49 0.00 gve7r3a£ . 0,059 ( 0,031, 0,095) 100,0
=88,49, p=0,00, 12=73% 3

o 005 01 015 0,2 025 03

03 04 045 05 055 06 065 07

b Prevalence

Fig. 3. a-d Rates of conversion and adverse events according to
location (gastric, EGJ, and duodenal). Forest plots of mean hospi-
talization time and mean procedure time according to the location
(gastric, EGJ and duodenal). a Rates of conversion according to the
location (gastric, EGJ, and duodenal). b Rates of adverse events
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according to the location. ¢ Forest plots of mean hospitalization
time according to the location (gastric, EGJ, and duodenal). d For-
est plots of mean procedure time according to the location (gastric,
EG]J, and duodenal). EGJ, esophagogastric junction.

(Figure continued on next page.)
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cases, in Nunobe et al. [46] . Pooled mean procedural time
was 229 min (95% CI: 176-281, I* = 94%), and pooled
mean hospitalization time was 10.1 days (95% CI: 7.5-
12.7, I> = 95%). Recurrence rate was 0% (0 in 249 cases).
Pooled adverse events’ rate was 14.8% (95% CI: 5.8-25.6,
I? =59%), with a total of 46 adverse events reported in 267
cases. Mortality was reported only in 3 studies [35, 43, 45]
and it was 0% (0 in 39 cases).

Overall, pooled conversion rate was 2.5% (95% CI:
0.9-4.8%, I = 56%). Although there were no statistically
significant differences in the conversion rate according to
the location, there was a trend to higher conversion in
EG]J lesions (11.3%, 95% CI: 0-47.1%, I?> = 87%), followed
by duodenal lesions (4.3%, 95% CI: 2.2-7.1%, I* = 0%)
and gastriclesions (1.0%, 95% CI: 0.4-2.2%, I>=0%). This
is shown in Figure 3. Pooled adverse events’ rate was 5.9%
(95% CI: 3.1-9.5, I = 73%). Although there were no sta-
tistically significant differences in adverse events’ rate ac-
cording to the location, there was a trend to higher rate of
adverse events in duodenal lesions (14.8%, 95% CI: 5.8—
25.6, I = 59%), followed by EG]J lesions (7.1%, 95% CI:
0-24.7,I>=67%) and gastric lesions (3.5%, 95% CI: 1.8-6,
I> = 67%). This is shown in Figure 3b. Pooled mean pro-
cedural time was 185 min (95% CI: 153-217, I = 100%).
Mean procedural time was also not significantly different
according to the location. However, the same trend was
verified: higher procedural time in EGJ lesions (246 min,
95% CI: 184-307, I = 100%), followed by duodenal le-
sions (229 min, 95% CI: 176-281, I> = 94%) and gastric
lesions (158 min, 95% CI: 118-199, I*> = 100%). This is
shown in Figure 3c. Pooled mean hospitalization time
was 8.3 days (95% CI: 7.6-8.9, I* = 98%). Hospitalization
time was significantly shorter in gastric lesions versus
EG]J lesions (mean 7.3 vs. 13.7 days, 95% ClIs of 6.6-7.9
and 8.9-19.3, respectively). There was higher hospitaliza-
tion time in EGJ lesions (13.7 days, 95% CI: 8-19.3, I* =
91%), followed by duodenal lesions (10.1 days, 95% CI:
7.5-12.8, I> = 95%) and gastric lesions (7.3 days, 95% CI:
6.6-8, I> = 98%). This is shown in Figure 3d.

Costs

Shoji et al. [37] analyzed the operative costs of 3 tech-
niques: LWR, LECS, and NEWS. NEWS was associated
with a significantly lower mean total cost, followed by
LECS, and being LWR the most expensive technique. The
major cause pointed by the authors for these differences
was the cost of suturing devices, such as laparoscopic lin-
ear staplers, which were less used in the NEWS’ group (p
< 0.001). Authors also referred that, although a hand-
sewn technique used on LECS and NEWS was cheaper, it
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increased the operative time, resulting in higher person-
nel and anesthetic expenses.

Quality of Life

Okubo etal. [47] evaluated postoperative quality of life
after local resection (CLEAN-NET) and distal gastrecto-
my, using the Postgastrectomy Syndrome Assessment
Scale (PGSAS-45) questionnaire and endoscopic evalua-
tion at 1, 6, and 12 months after surgery. Authors report-
ed significantly endoscopic differences 12 months after
gastrectomy, with less esophageal reflux and residual gas-
tritis in the group submitted to CLEAN-NET. CLEAN-
NET subgroup also presented better clinical symptoms
12 months after procedure, reporting less indigestion, less
dissatisfaction during meals, less dissatisfaction for daily
life, and more amount of food ingested per meal, resulting
in better nutritional status and body weight ratio.

Histology

Three studies reported histological evaluation of the
surgical specimens in the EGJ [19,42, 48]. All lesions were
subepithelial (total of 46 lesions). Regarding gastric le-
sions, 15 studies reported histological evaluation of 847
surgical specimens [17, 19, 28-30, 33, 34, 36-39, 41, 44,
45, 48]. One lesion (0.1%) was epithelial [39] and the oth-
er 846 lesions (99.9%) were subepithelial. Six studies re-
ported histological evaluation of retrieved lesions in the
duodenum, making a total of 318 lesions [31, 35, 40, 43,
45, 46]. Seventy-six lesions (24%) were subepithelial and
242 (76%) were epithelial lesions. The location with high-
er number of epithelial retrieved lesions was the duode-
num. This is shown in Tables 2 and 3.

Discussion

To the best of our knowledge, this is the first system-
atic review and meta-analysis comparing LECS with lap-
aroscopic techniques (LWR and laparoscopic gastrecto-
my) and endoscopic techniques (ESD). We found that
LECS is an effective and safe therapy for upper GI SELs,
with high rates of R0 and low adverse events rates, short-
er hospitalization time, and longer procedure time. Ad-
ditionally, we found that, to date, there is no clear evi-
dence of the benefit of LECS over ESD or LWR/laparos-
copy namely in procedural/hospitalization time nor in
RoO/adverse events, in gastric lesions.

Regarding gastric lesions, no significant differences
were found between LECS and preexisting techniques
(ESD or LWR/laparoscopy) regarding any outcomes.
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This might be explained by the high heterogeneity and
low number of comparative studies. However, we could
observe some trends in our results: LECS was associated
with higher RO, shorter hospitalization time, and longer
procedure duration, comparing to ESD. Comparing to
laparoscopic techniques, hospitalization time was lower
and procedure duration was higher when LECS was the
chosen procedure. Although analyzing separately LWR
and laparoscopic gastrectomy’s procedure duration, we
noticed that LECS was shorter than those procedures us-
ing laparoscopic gastrectomies and longer than those us-
ing LWR. LECS was associated with fewer adverse events
comparing with both laparoscopic and endoscopic pro-
cedures. Hajer et al. [39] stood out from the other 4 stud-
ies [32, 33, 37, 44], which compared adverse events be-
tween LECS and LWR/laparoscopy, having a marked de-
viation to the direction that favors LWR/laparoscopy. It
is important to mention that it is a two-center study in
which the two compared subgroups were from different
hospitals and from different countries. Given that, we
cannot assure that both groups have the same character-
istics [39].

Regarding duodenal lesions, ESD was associated with
nonsignificantly higher rates of incomplete local resec-
tion and adverse events, while LECS was associated with
nonsignificantly longer procedure duration and hospital
stay.

Hospitalization time was significantly shorter in gas-
tric lesions compared to EGJ lesions. There were no sta-
tistically significant differences in conversion rate, mean
procedural time, or adverse events’ rate according to the
location. However, there was a trend to higher conversion
rate and longer procedure duration in EGJ lesions and
higher rate of adverse events in duodenal lesions.

The conversion rate tended to be higher in the EG]
subgroup because Ri et al. [48] reported 8 cases who need-
ed conversion due to esophageal invasion and large de-
fects after lesion resection (more than half of the circum-
ference of the EGJ). This might explain the higher need
for conversion presented by this study.

Two studies that reported the need for conversion in
gastric lesions [14, 34] used 2 modified procedures:
NEWS and closed-LECS, which include transoral remov-
al of the lesion. Several lesions with more than 30 mm
were reported, which require conversion to achieve ade-
quate specimen retrieval. Therefore, this may partially ex-
plain the higher rates of conversion in these studies.

RO was nonsignificantly lower in duodenal procedures
(95.7% vs. 100%). This can be explained by several techni-
cal difficulties such as maintaining an adequate vision

Efficacy and Safety of Laparoscopic
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field, accessing the narrow duodenal lumen, holding the
endoscope on position, and maneuvering it in such lim-
ited space [31, 43, 49, 50]. These difficulties can also ex-
plain the higher adverse events’ rates in the duodenum,
comparing with other gastrointestinal locations.

Both procedure and hospitalization durations tended
to be longer in the EG]J group, followed by the duodenum.
This can be explained by the higher rate of conversion in
these locations, as it will inevitably prolong the duration
of the procedure and may lead to more complex tech-
niques, such as proximal gastrectomies. EGJ lesions may
be difficult to completely resect without excessive remov-
al of surrounding tissues, increasing the conversion rate.
Additionally, it also requires hand-suturing, which con-
tributes to longer duration of the procedure [51].

Some other characteristics were approached. LWR
was associated with higher operative costs than LECS and
its modified procedures [37].CLEAN-NET was associat-
ed with better postoperative quality of life than distal gas-
trectomy [47].

In another meta-analysis on this topic, Cai et al. [52]
compared LECS with ESD and included Ojima et al. [36]
in their meta-analysis. The procedure used by Ojima et al.
[36] in the ESD arm (EIGS) did not fit in our definition
of ESD, as it required the opening of the abdominal and
gastric walls in order to deliver the endoscope and surgi-
cal instruments. Despite these differences, Cai et al. [52]
reported higher incidence of complications and lower
procedure time in ESD. Our results tended to the same
conclusions.

This is the first systematic review and meta-analysis
comparing LECS with laparoscopic and endoscopic tech-
niques. We evaluated the safety and efficacy of LECS on
three different locations: EG]J, stomach, and duodenum.

This systematic review and meta-analysis has some
limitations. First, all studies were observational and ret-
rospective reports (mainly single-center), as no random-
ized controlled trials exist on this subject, making them
prone to selection bias. Although median quality of exist-
ing studies is good (6), the risk of bias is not null. Second,
high heterogeneity was found in some outcomes, proba-
bly due to large variations among techniques. Despite be-
ing inspired by the same technique, modified LECS pro-
cedures have some differences. Moreover, our sample size
was relatively small: we analyzed 1,337 lesions in this sys-
tematic review and most studies had a small number of
cases, which can decrease their precision. Lastly, the
number of relevant studies comparing LECS on EGJ and
other locations as well as comparing duodenal LECS with
ESD was insufficient to perform meta-analysis.
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Conclusion

LECS can be a valid, safe, and effective treatment op-
tion in patients with EGJ, gastric, and duodenal lesions.
However, we consider that treatment choice must be in-
dividualized, taking in account the experience of the cen-
ter and the clinical expertise of the medical team involved.
Prospective studies are needed to confirm if LECS is su-
perior to other established techniques.
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Abstract

Background and Aim: Aeromonas are Gram-negative rods
known to cause a spectrum of diseases. Inflammatory bowel
disease (IBD) is an idiopathic complex condition resulting
from interaction of multiple factors. Aeromonas infection in
association with IBD is still largely unknown. We aim to look
for the significance of Aeromonas infection and for signifi-
cant differences between IBD and non-IBD patients. Meth-
ods: A retrospective observational analysis was performed
of all patients positive for Aeromonas in stool cultures, dur-
ing a 10-year period, from a tertiary and university hospital.
Results: Fifty patients were included, 56% male with a mean
age of 42.1 years. Thirty-eight (76%) were non-IBD and 12
(24%) IBD patients. IBD patients were more frequently under
immunosuppressors. Two patients were asymptomatic and
44% developed mild, 44% moderate, and 16.7% severe in-
fection. The main strains isolated were Aeromonas hydroph-

ila/caviae. Bacterial co-isolation was found in 4 non-IBD and
histological findings of cytomegalovirus in 2 IBD patients.
Non-IBD patients presented more frequently with fever and
IBD patients with bloody diarrhea and abdominal pain. There
was higher tendency for severe infection rate in IBD patients
with higher antimicrobial therapy use. Steroids were exclu-
sively used in the IBD group. From IBD, 4 patients had the
diagnosis of ulcerative colitis and 9 of Crohn’s disease with
colonic involvement. Of these patients, 5 received IBD diag-
nosis after the acute episode of Aeromonas infection. Con-
clusions: Clinical presentation of Aeromonas infection differs
between IBD and non-IBD patients. Non-IBD patients had
milder severity of infection with less use of antibiotics.
Aeromonas infection seems to greatly contribute to I1BD

manifestation. © 2021 Sociedade Portuguesa de Gastrenterologia

Published by S. Karger AG, Basel

Tiago Pereira Guedes and Joana Alves Silva contributed equally to
this work (co-first authors).

karger@karger.com
www.karger.com/pjg

© 2021 Sociedade Portuguesa de Gastrenterologia
Published by S. Karger AG, Basel

This is an Open Access article licensed under the Creative Commons
Attribution-NonCommercial-4.0 International License (CC BY-NC)
(http://www.karger.com/Services/OpenAccessLicense), applicable to
the online version of the article only. Usage and distribution for com-
mercial purposes requires written permission.

A
Karger~

B OPEN ACCESS

Correspondence to:
Tiago Pereira Guedes, tiagoapguedes@gmail.com



Infecao por Aeromonas e doenca inflamatéria
intestinal: uma analise retrospetiva

Palavras Chave

Aeromonas - Doenca inflamatéria intestinal - Doenca de
Crohn - Colite ulcerosa - Infecao gastrointestinal -
Imunologia - Microbiologia e doenca inflamatoéria
intestinal

Resumo

Introducdo: A etiologia da Doenca Inflamatéria Intestinal
(DII) é complexa e resultante da interacdo de diversos fa-
tores, nomeadamente microbioldgicos. A infecao por
Aeromonas caracteriza-se por um espectro alargado de
manifestacdes clinicas. O papel da infecdo por Aeromon-
as na DIl ndo estd caracterizado. Objetivos: Avaliar o sig-
nificado da infecao por Aeromonas na DIl e as diferencas
com a infecao em doentes nao-DIl. Métodos: avaliacao
retrospetiva e observacional de todos os doentes com
isolamento microbiolégico de Aeromonas em amostras
fecais num periodo de 10 anos, num hospital terciario. Re-
sultados: foram avaliados 50 doentes, 56% do sexo mas-
culino, com idade média de 42.1 anos. Doze (24%) com
diagndstico de Dll e trinta e oito (76%) ndo-DIl. Os doentes
com DIl encontravam-se mais frequentemente sob imu-
nossupressao. Dois doentes foram assintomaticos, 44%
desenvolveram doenca ligeira, 44% moderada e 16.7%
severa, havendo maior tendéncia para infecao severa nos
DIl. Os doentes nao-DIl apresentaram mais frequente-
mente febre e os DIl diarreia sanguinolenta e dor abdom-
inal. O uso de antimicrobianos foi superior no grupo DIl e
a utilizacdo de corticoesteroides foi exclusiva nestes
doentes. Isolamento concomitante de outros agentes mi-
crobiolégicos ocorreu em 4 doentes nao-Dll e 2 com DII
tinham histologia compativel com infecao por Citomega-
lovirus. Da populacao DI, 4 eram Colite Ulcerosa e 9 Doen-
¢a de Crohn com envolvimento célico. Destes, 5 rece-
beram o diagndstico apds a infecao por Aeromonas. Con-
clusédo: A apresentacao clinica da infecao por Aeromonas
foi distinta entre as populagées DIl e nao-DlIl, sendo que
os doentes DIl apresentaram doenca mais severa e maior
utilizacdao de antimicrobianos. A infecao na DIl ocorreu es-
sencialmente em doentes com envolvimento célico.

© 2021 Sociedade Portuguesa de Gastrenterologia
Published by S. Karger AG, Basel

Positioning Aeromonas Infection and IBD

Introduction

The Aeromonas genus, belonging to the Aeromonada-
ceae family, comprises facultatively anaerobic Gram-neg-
ative bacteria widely present in aquatic environments,
soil, and food goods (such as meat, shellfish, and dairy
products), making the gastrointestinal tract an under-
standable reaching point for Aeromonas [1, 2]. However,
there has been discordant information concerning its role
as a gastrointestinal pathogen, since its isolation in stool
from asymptomatic individuals is not uncommon [3]. Of
the 17 phenospecies of the genus Aeromonas, the most
frequently isolated from human feces are A. hydrophila,
A. caviae, A. veronii, and A. trota [4-6]. The most com-
mon manifestation of Aeromonas infection is diarrhea,
usually acute and self-limited, but other presentations
such as bloody diarrhea and abdominal pain, or chronic
more indolent diarrhea, have been described [7]. Al-
though most of the infections occur in immunocompro-
mised patients, it can also cause disease in healthy indi-
viduals [8].

Although the ultimate cause of inflammatory bowel
disease (IBD) is still unknown, there are many compo-
nents interacting in its network of pathogenic mecha-
nisms like environmental factors, genetic susceptibility,
dysregulated immune response, and microbiological fac-
tors [9, 10]. Regarding the latter, both alterations in intes-
tinal microbiota and infections by external agents might
play a role in IBD onset and its flares [11, 12]. Dysbiosis
can also result from commensal flora that, although nor-
mal in speciation, possess more subtle virulence factors
such as enteroadherence, or the lack of diversity of the
fecal microbiome [13, 14].

Considering the specific bacteria related to IBD onset,
Campylobacter is probably the one with more data, while
the heterogeneity of the studies does not allow to draw
consistent conclusions [15]. Although data are mainly
based on case report studies, some authors have suggest-
ed that Aeromonas can be a trigger of flares in IBD [16-
18] and as well as a trigger to develop de novo chronic
colitis in patients with no previous history of IBD [7, 19].
To our knowledge, only 2 recent studies involving IBD
patients have tried to correlate the diagnosis and severity
of the disease with Aeromonas infection [7, 8].

Our aim was to further look for the significance of
Aeromonas infection as well as for significant differences
between IBD and non-IBD patients.
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Materials and Methods

Patients and Clinical Information

A retrospective analysis of data was performed of inpatients
and outpatients with a positive stool culture for Aeromonas, be-
tween January 2009 to January 2019, in a tertiary and university
hospital. Patients of all ages were included. Clinical data were ob-
tained retrospectively from the electronic medical records.

Baseline data included age at Aeromonas fecal detection, sex,
comorbidities (namely the presence of IBD and transplantation
status), ongoing drugs (namely immunosuppressants), recent
travels, and previous abdominal surgery. Clinical characteristics at
the time of Aeromonas detection were also analyzed: the presence
of symptoms attributed to gastrointestinal infection such as nau-
sea, vomiting, diarrhea, number of bowel movements, abdominal
pain, and fever; endoscopy findings, if performed; presence of his-
topathological features of cytomegalovirus (CMV) infection in co-
lon biopsies; other bacterial co-identification in stool cultures;
treatment applied (namely antibiotics and steroids); disease sever-
ity and/or death related to the infection.

The indication for treatment was done according to the physi-
cian’s criteria. Disease severity was defined as: (a) mild self-limited
gastroenteritis, as a gastrointestinal infection that resolved sponta-
neously without the need for antibiotics; (b) moderate gastroen-
teritis, as a gastrointestinal infection that required antibiotic treat-
ment; and (c) severe gastroenteritis, defined by a gastrointestinal
infection complicated with septicemia and/or renal impairment.
Death related to the infection was defined as the occurrence of
death over the duration of infection and/or antibiotic therapy.

Stool samples were processed for bacterial culture using GN
broth and selective media: Macconkey agar, Macconkey agar with
sorbitol, Salmonella-Shigella agar, CIN (Cefsulodin-Irgasan-No-
vobiocin) agar, and Campylosel agar. In certain patients, a blood
agar with an ampicillin disc was also used. The culture media were
incubated at 35°C and observed daily for 48 h, except for the Cam-
pylosel media. Suspected colonies of Aeromonas spp. in CIN media
and those that grew close to the ampicillin disc and, simultane-
ously, showed a positive oxidase reaction, were identified. The
identification was made in automated systems: phenotypical
methods (Vitek2® - bioMérieux) or by mass spectrometry tech-
nique (MALDI-TOF MS® - bioMérieux).

IBD and Non-IBD Patients

Data from all patients was analyzed, and two groups (IBD and
non-IBD patients) were created for comparison. The IBD group
included all patients with the diagnosis of IBD previously and after
Aeromonas isolation. Individuals for whom both ulcerative colitis
(UC) and Crohn’s disease (CD) were recorded on successive dates
were categorized according to the latest.

Statistical Analysis

Descriptive analysis was performed considering absolute and rel-
ative frequencies for categorical variables or mean and standard de-
viation for quantitative variables. Association between qualitative
variables was performed based on the ¥ test (with Yates’ correction)
or Fisher’ exact test (when assumptions could not be verified in 2 x
2 tables). Group comparison according to quantitative variables was
performed using the independent-sample ¢ test or Mann-Whitney
test (variable with relevant skewness). In all analyses, a significance
level of 0.05 was considered and SPSS version 26 was used.
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Results

Baseline Characteristics

Stool isolation of Aeromonas was identified in 53 pa-
tients during the 10-year period of the study. Fifty pa-
tients were included and analyzed. Three were excluded
due to the absence of minimal clinical information.

Our population consisted mainly of individuals of
male sex (54%) with a mean age of 42.1 years (1-89 years
old). Fourteen (28%) patients were under 18 years old.
Baseline characteristics are presented in Table 1.

Twelve patients (24%) had the diagnosis of IBD, with
7 (14%) having it diagnosed previously and 5 (10%) after
Aeromonas fecal isolation. Five patients had ongoing che-
motherapy treatment during Aeromonas isolation and 2
had advanced liver disease. Thirteen patients (26%) were
immunosuppressed considering therapeutics as calci-
neurin inhibitors, AZA, systemic steroids, and biological
therapy as infliximab. Six patients (12%) were previously
submitted to organ transplantation. At the time of
Aeromonas isolation, 4 patients were under azathioprine
(AZA), 6 under topical or systemic steroids, and 6 under
calcineurin inhibitors. Only 1 IBD patient was under
combined therapy with infliximab and AZA. Only 1 non-
IBD patient was under AZA for autoimmune hepatitis.
Also, the only IBD patient under calcineurin inhibitors
was a liver transplant recipient.

No patient had recent travel history. Twelve patients
(24%) presented a history of previous abdominal surgery,
with 3 having a previous hemicolectomy, 1 a cholecystec-
tomy, 3 liver transplants, 1 reno-pancreatic transplant,
and 2 gastric bypasses.

Clinical Presentation in IBD and Non-IBD Patients

The clinical and microbiological characteristics at the
time of Aeromonas isolation are shown in Table 2. From
the overall sample, 48/50 (96%) patients were found to
have symptoms that could be attributed to the presence
of Aeromonas. Only 1 IBD and 1 non-IBD patient were
considered asymptomatic: concerning the IBD patient,
the stool culture was required in the course of the diagno-
sis of IBD, as part of a protocol required at the first con-
sultation. This patient was sent to IBD consultation due
to chronic diarrhea and abdominal pain in the past year
but was asymptomatic at the time of consultation. Con-
cerning the non-IBD patient, the stool culture was re-
quired in the course of the postrenal transplantation pro-
tocol.

The most frequent strains isolated in both groups were
A. hydrophila/caviae (distinction not possible with the
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Table 1. Baseline characteristics

Total IBD Non-IBD p value
n (%) or mean (SD)  n (%) or mean (SD)  n (%) or mean (SD)
Total 50(100.0) 12 (24.0) 38(76.0) -
Age, years 42.1(28.6) 40.2 (23.5) 42.7 (30.3) 0.794¢
Female sex 23 (46.0) 4(33.3) 19 (50.0) 0.498?2
IBD diagnosis
Previous to Aeromonas isolation 7 (14.0) 7 (58.3) - -
Posterior to Aeromonas isolation 5 (10.0) 5(41.7) - -
Comorbidities at the moment of Aeromonas fecal isolation
Arterial hypertension 14 (28.0) 3(25.0) 11 (28.9) 1.000°
Dyslipidemia 7 (14.0) 1(8.3) 6(15.8) 1.000°
Diabetes 4(8.0) 1(8.3) 3(7.9) 1.000°
Chronic renal failure 3(6.0) 0(0.0) 3(7.9) 1.000P
Cirrhosis 2 (4.0) 0(0.0) 2(5.3) 1.000°
Cancer 5(10.0) 0(0.0) 5(13.2) 0.319°
Transplant 6(12.0) 1(8.3) 5(13.2) 1.000°
Ongoing drugs at the moment of Aeromonas fecal isolation
PPI 18 (36.0) 5(41.7) 13(34.2) 0.735P
Chemotherapy 5(10.0) 0(0.0) 5(13.2) 0.319°
Immunosuppressed patients 13 (26.0) 7 (58.3) 6(18.8) 0.073b
Immunosuppressant drugs
AZA 4(8.0) 3(25.0) 1(2.6) 0.038°
Topical or systemic steroids 6(12.0) 4(33.3) 2(5.3) 0.024P
Calcineurin inhibitors 6(12.0) 1(8.3) 5(13.2) 0.294°
Biologic therapy (anti-TNF) 1(2.0) 1(8.3) 0(0.0) 0.240°
Previous abdominal surgery 12 (24.0) 1(8.3) 11(28.9) 0.248

AZA, azathioprine; IBD, Inflammatory bowel disease; PPI, proton pump inhibitors; SD, standard deviation;  x?
test; ® Fisher Test; € Independent sample Student’s t test.

routinely used methods). Symptoms presented at the
time of Aeromonas isolation differ among both groups,
with IBD patients presenting more frequently with bloody
diarrhea (83.3 vs. 10.5%, p < 0.001) and abdominal pain
(75.0 vs. 34.2%, p = 0.032). The presence of fever was
more common among patients without IBD (0.0 vs.
34.2%, p = 0.022). IBD patients were more frequently un-
der AZA (25.0 vs. 2.6%, p = 0.038) and systemic or topical
steroids (33.3 vs. 5.3%, p = 0.024) when compared with
non-IBD patients. Immunosuppressive therapy with cal-
cineurin inhibitors was more often used in non-IBD pa-
tients (8.3 vs. 13.2%, p = 0.294).

The majority of patients presented a mild-moderate
Aeromonas infection with a proportionally higher ten-
dency for severe episodes in IBD patients (27.3 vs.
13.5%, p > 0.05). There were 8 (16.7%) severe cases, 7 of
which concerned immunocompromised patients.
Nineteen patients (41.7% were IBD and 36.8% non-
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IBD) needed to be admitted to the hospital for manage-
ment of severe infection and symptomatic control in
moderate cases.

Concerning the treatment of the acute episode, IBD
patients were more frequently submitted to antibiotics
(83.3 vs. 36.8%, p = 0.013), and quinolones were the
most frequently used class in both (36% overall). Only
IBD patients were treated with systemic or topical ste-
roids (33.3 vs. 0.0%, p = 0.002), and all of these patients
were also under antibiotics. Four (8%) Aeromonas-re-
sistant strains were identified (3 [7.9%] in non-IBD vs.
1 [8.3%] in IBD). Other fecal bacteria were identified
only in 4 non-IBD patients (10.5%): 3 children, two
1-year-olds and one 8-year-old, presented Campylo-
bacter jejuni, and a 73-year-old patient presented also
with Salmonella. All patients progressed favorably with
no deaths observed.
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Table 2. Clinical presentation features in IBD and non-IBD patients

Total IBD Non-IBD p value
n (%) or median (SD) or n (%) or median (SD) or n (%) or median (SD)
median (IQR) median (IQR) or median (IQR)

Aeromonas strain -
Hydrophila/caviae 32 (64.0) 9(75.0) 23 (60.5) -
Hydrophila 12 (24.0) 1(83) 11(28.9)

Aeromonas spp. 3(6.0) 1(8.3) 2(5.3)

Aeromonas veronii 3(6.0) 1(8.3) 2(5.3)

Symptoms 48 (96.0) 11(91.7) 37(97.4) 0.426°
Diarrhea 46 (92.0) 10 (83.3) 36 (94.7) 0.240°
Bloody diarrhea 4(8.0) 10 (83.3) 4(10.5) <0.001°
Abdominal pain 2 (44.0) 9 (75.0) 13(34.2) 0.032?2
Nausea and vomiting 1(42.0) 4(33.3) 17 (44.7) 0.717°
Fever 3(26.0) 0(0.0) 13 (34.2) 0.022°

Bowel movements/day -
<5 18 (36.0) 2(16.7) 16 (42.1)

5-10 24 (48.0) 9(75.0) 15 (39.5)
>10 4(8.0) 0(0.0) 4(10.5)

Severity 0.582°
Mild 21 (44.0) 4(36.4) 17 (45.9)

Moderate 21 (44.0) 5(45.5) 16 (43.2)
Severe 8(16.7) 3(27.3) 5(13.5)
Hospital admission 19 (38.0) 5(41.7) 14 (36.8) 1.000?

Treatment
Antibiotics 24 (48.0) 9(75.0) 14 (36.8) 0.013?2
Quinolone 18 (36.0) 9(75.0) 9(23.7) -
Carbapenem plus quinolone 3(6.0) 1(8.3) 2(5.3)

Carbapenem plus vancomycin 1(2.0) 0(0.0) 1(2.6)
Amoxicillin and clavulanic acid 1(2.0) 0(0.0) 1(2.6)
Systemic or topical steroids 4(8.0) 4(33.3) 0(0.0) 0.002°

Other treatments -

No treatment 18 (36.0) 1(8.3) 17 (44.7)

Mesalazine 6(12.0) 5(41.7) 1(2.6)

Probiotic 2 (4.0) 0(0.0) 2(5.3)

Resistant strains identified 4(8.0) 1(8.3) 3(7.9) -
Dead 0(0.0) - - -

IBD, inflammatory bowel disease; IQR, interquartile range; SD, standard deviation; 2 x* test; ® Fisher test;  Independent sample Student’s

t test.

IBD Diagnosis and Aeromonas Infection

Clinical characteristics of IBD patients and Aeromonas
infection are presented in Table 3. From the IBD patient
subgroup, 7 had the diagnosis of IBD previously and 5
after the Aeromonas isolation. From the latter, only 1 had
the infection and subsequent diagnosis of IBD at pediatric
age (patient 8, Table 3).

From those with a previously established diagnosis of
IBD, 3 were UC patients and 4 CD patients (Table 3).
Only 1 patient with CD was under combined therapy with
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infliximab and AZA (patient 4, Table 3), and the remain-
ing were under AZA monotherapy at the time of Aeromo-
nas isolation. UC patients were under mesalamine. One
patient (patient 9, Table 3) was under tacrolimus due to a
previous liver transplant. Five patients were treated with
antibiotics, and 2 of them simultaneously with systemic
steroids. One patient was treated only with topical ste-
roids. Three patients needed hospital admission, with one
requiring ganciclovir treatment due to concomitant his-
tological features of CMV on colonic biopsy (patient 5,

Pereira Guedes/Alves Silva/Neves/Falcao/
Costa/Lago/Pedroto/Salgado



"UOIIBDLISSE|D [BAIIUOIA DA ‘DBW ‘| ‘SIH|0D SAIIRISD|N ‘DN ‘BseasIp [dmoq Alojewwejjul ‘ag| ‘o|ewsy ‘4 ‘aseasip uyoid ‘ad

dds spuowosay ON |euonippe oN - - oN aujwe|esapy on W29 4}
pjiydoip
-Ay sbuowoiay ON sulwejesaw ‘upexopjoidid - eayulelp Apoolg oN aulwe|esapy on R4 Ll
apIADD/bjIydoip snoiasud yyuow
-Ay sbuowoiay ON uiexopoud) Z 2100sqns d1dodsopud okepy eayulelp Apoolg SOA 9UO dulwe|essy N W29 oL
sso| ybrom ‘ured
DLIQOS SOUOWIOIY SO upexojjoidin Z 2103sgns d1dodsopud okepy |euiwopqe ‘eayieiq oN dujwe|esay N W'ZZ 6
abinpa/pjiydoip sulwe|esaw suoisoud ployyde ured |euiwopqe SP10.91S JIWISAS 19271V
-Ay sbuowoiay SO ‘upexoyyoidid ‘ulanied Jejndsea pasealda ‘eayJlielp Apoolg SO\ ‘duiwe|esay a  WsL 8
abiApd/pjiydoip SUOISOJD (19z12v)
-Ay sbuowoiay ON aulwe|esay ‘ulanied Jejndsen pasealda eayuielp Apoojg SO\ QUON a  W'is /
J1no)d1dURb ‘Splosals Uo|0d UO $432|N sso| 1ybram (9z1ev)
dds spuowiosay SO J1W1sAs ‘uexopoidiD dasp yum esodnwi d1uo0j0D) ‘eaylielp Apoolg SO QUON a 4'%9 9
aviAp2/pjiydoip Jinopd1duUeb ‘sploaals SUOISOJD YHM ured |euiwopqe (19Z7LY)
-Ay sbuowoiay SOA J1W1sAs ‘upexopjoid)  esodnw 9A1SabUOD pue 3|gell ‘eayulelp Apoo|g ON vZV a Wol [
uone|ip dooj
||lews pue juswadueyuaiad
abIADI/pjIydoip sploJ -AY |eANWISURI] YUM SISOUDLS BuilwoA ‘easneu vZV (29 ¥1+11EY)
-Ay sbuowoiay SIA -91S J1WdSAS ‘wauadiwy |eruawbas jeunfaf pue |e3)| ‘uted |eujwopqy ON qewixiju| ‘a W9z ¥
pjiydoip suoIsoJd ployyde pue uon uied (19212v)
-Ay sbuowoiay OoN aulwe|esay -$3BU0D Y3Im BSOONW J1UO|0D) |euiwopge ‘eaylielq SO UON a 4'0¢ €
abIAD2/pjIydoip uied sploJays |edido] (1g112v)
-Ay sbuowoiay OoN upexopoidd) - Jeuiwopgae ‘eaylielq OoN VZV a 48T z
apIADD/p|Iydoip (zg172v)
-Ay spuowiosay oN sp1oJajs |edido) - eaylielp Apoolg OoN VZV a 1T L
asl usuiesn 2N/OW) XS
ulel}s spuowosdly  uonezijeydsoH RUETTHEEY] sainjeay buibewi/sidodsopul swoldwAs uiey oAou 3Q @agj buiobup ‘ad ‘9by  1uaned

syuaied g| Ul UOIIL|OS] SDUOWOIY *€ d|geLl

25

GE Port ] Gastroenterol 2023;30:20-28

DOI: 10.1159/000520272

Positioning Aeromonas Infection and IBD



Table 3). The only patient under infliximab presented
with intestinal sub-occlusion with a quinolone-resistant
A. hydrophila/caviae isolation. All patients progressed fa-
vorably, and none needed to escalate IBD therapy after
the Aeromonas acute episode. Seven patients were sub-
mitted to endoscopic evaluation. However, histological
data was compatible with IBD, with no other specific fea-
tures. Immediately after the acute episode, only clinical
and analytical data were used to assess the remission,
namely the symptoms reported by the patients, CRP, and
calprotectin.

Concerning the 5 patients with a diagnosis of IBD after
the episode of Aeromonas isolation, 4 of them were diag-
nosed with colonic CD and 1 with UC. Two of them were
admitted to the hospital with 1 showing simultaneous
histological features of CMV infection on colonic biopsy
(patient 6, Table 3), being treated with antibiotics, sys-
temic steroids, and ganciclovir. The other 3 received the
IBD diagnosis in an ambulatory setting due to the persis-
tence of chronic diarrhea in which Aeromonas was iso-
lated in the first stool culture requested for the workup.
From this subgroup of patients with de novo IBD diagno-
sis, 2 required posterior escalation therapy to infliximab
(patients 6 and 10, Table 3).

Discussion/Conclusion

The pathogenic role of Aeromonas in human entero-
colitis is still controversial as is the association of Aeromo-
nas infection with IBD development or as a flare trigger.
To our knowledge, a few case reports have been pub-
lished, with only 2 similar case series available [7, 8].

The global prevalence of Aeromonas gastrointestinal in-
fection ranges from 2 to 88% and carriage status in healthy
individuals from 1 to 45% [7]. Stool isolation rates differ
depending, among others, on geography, food habits, and
isolation methods [20]. The prevalence of infection in de-
veloped countries ranges from 0.8 to 7.4% and carriage rate
from 0 to 4% [20], indicating a possible higher prevalence
in developing countries. Although no specific data exists
for Portugal, we had a relatively low number of Aeromonas
stool isolation considering the period covered. The evolu-
tion of Aeromonas detection methods through the years
may have a role in it, since the majority (56%) of our iso-
lates were identified between 2014 and 2019, coinciding
with the introduction of mass spectrometry methods. In
this study (n = 50), 2 patients were asymptomatic carriers
(4%), concordant with the reported carriage rate in healthy
individuals in developed countries [20].
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The reports of the most predominant clinical species
of Aeromonas have changed over the years. Improved
molecular methodsled to the conclusion that 95.4% of the
strains associated with the clinical disease were A. caviae
(37.3%), A. veronii (23.5%), A. dhakensis (21.5%), and A.
hydrophila (13.1%) [21]. In our study, the 3 identified
species are concordant with the most associated with clin-
ical disease in other studies [7, 8]. Nevertheless, since A.
dhakensis cannot be identified by the biochemical meth-
ods and mass spectrometry used in our laboratory, we
cannot exclude that there might be a misidentification as
A. caviae, A. hydrophila, or A. veronii. Although our data
reinforce the predilection of this finding in non-IBD pa-
tients (96.2%), we have interestingly shown higher isola-
tion of A. hydrophila. This could be explained by the high-
er number of patients under 18 years old and different
geographical factors. It should, however, be kept in mind
that the frequency of each strain differs according to the
country. In our study, no relation was found between the
strains and severity of the clinical manifestations.

When compared with a recent similar study performed
in a tertiary hospital in Spain (n = 98) [8], the mean age
of our population was lower (42 vs. 62 years-old) as well
as the proportion of female sex (46 vs. 51%). This differ-
ence can be explained mainly by the fact that only adult
patients were involved in the Spanish study. On the other
hand, we presented a higher percentage of isolates in pa-
tients with previous IBD diagnosis (14 vs. 11%) with very
similar cases of CD (8 vs. 7 patients) and an equal number
of UC patients (n = 4).

The main comorbidities found in our group of patients
were malignancies (10%), pharmacological immunosup-
pression (34%), and liver diseases (4%). Aeromonas is
known to cause gastrointestinal symptoms in both im-
munocompetent and immunocompromised individuals
with predisposing factors reported, such as diabetes, he-
matological malignancies, or hepatobiliary diseases [20].
Overall, the severity of the infection in our population
was mainly mild-moderate with 17% severe. The percent-
age of severe infection was greater in IBD patients (27.3
vs. 13.5%), also reported by others [7]. Of the 5 non-IBD
patients that presented with severe infection, 2 were un-
dergoing chemotherapy, 2 had previous abdominal sur-
gery, and the last was an HIV patient with no antiretrovi-
ral therapy adherence. The reported mortality rate can
reach 30% in the set of Aeromonas’ bacteremia [21]. For-
tunately, there were no reported deaths attributed to the
infection in our study.

The antibiotic susceptibility profile for Aeromonas
does not appear to have changed substantially [22]. In the
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present study, only 4 isolates were resistant to antibiotics
usually active against aeromonads, according to EUCAST
breakpoints [23]. Two patients had a strain resistant to
ciprofloxacin and cotrimoxazole, another patient to co-
trimoxazole, and the last one to ciprofloxacin. There was
no identified resistance to carbapenems, a fortunate sign
regardless of the reports describing an increased Aeromo-
nas resistance to the latter [24]. Resistant strains were
more common in non-IBD patients (75 vs. 25%). This
could be explained by the fact that the mean age of non-
IBD patients was higher, which usually implies a signifi-
cantly higher exposure to antibiotics and previous hospi-
tal admissions.

In our analysis, IBD patients represented 24% of our
population with a predominance of male sex and a ten-
dency for younger age when compared to non-IBD pa-
tients. In the previous series, IBD patients represented
11-14% of all Aeromonas-positive patients with the same
age trend [7, 8]. Symptomatic Aeromonas infection was
seen in almost all patients (96%). Distinctive symptoms
between the two groups were the presence of bloody diar-
rhea and abdominal pain which was significantly more
common in IBD patients. This was in line with previous
findings suggesting that a colonic involvement in the vast
majority of IBD might explain the high rates of bloody
diarrhea in these patients [7].

A higher proportion of IBD patients presented a se-
vere clinical infection which followed the trend of previ-
ous studies [7]. Three IBD patients presented a more
severe disease: one was under tacrolimus after liver
transplant due to primary sclerosing cholangitis; the
other patient was under combined therapy with inflix-
imab and AZA; finally, a 64-year-old female with de
novo CD and severe endoscopic features with concomi-
tant CMV colitis. Almost half of non-IBD patients pres-
ent a mild disease, which is a very similar result com-
pared to the 44% previously reported [7, 16]. IBD popu-
lation significantly needed more antibiotic therapy and
steroids, following the trend of higher severity of infec-
tion. This might be explained by the lower threshold to
antibiotic therapy in patients with IBD, namely in im-
munocompromised, regardless of clinical, analytical,
and endoscopic features.

Regarding the place of Aeromonas infection in the nat-
ural history of the disease, the scarcely reported literature
on the subject poses it as a potential trigger to flare and
for the de novo IBD diagnosis. In our study, from those
with IBD, 7/12 were diagnosed previously to Aeromonas
isolation. A role for Aeromonas as a trigger to IBD flare
was previously reported in a patient diagnosed with mild
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ulcerative proctitis, who presented a severe colitis refrac-
tory to steroid therapy with favorable evolution under an-
tibiotic therapy directed to the isolated Aeromonas [16].
On the other hand, other reports had postulated a puta-
tive role of Aeromonas infection for the development of
de novo IBD diagnosis [7, 12]. It remains under discus-
sion if the infection prompts IBD development or natu-
rally unmasks an underlying disease with previous sub-
clinical activity. The mechanisms inherent to these inter-
relationships are unknown, but Aeromonas-associated
intestinal dysbiosis could possibly lead to reduced bacte-
rial diversity and, in those genetically susceptible, result
in IBD onset. In our population, we also found concomi-
tant CMV infection (Table 3, patient 6). Giving the epi-
demiology of CMV as a flare-causing pathogen in IBD,
the endoscopic features (deep ulcers on colon) and the
significant prevalence of Aeromonas carriage status, it is
plausible that the Aeromonas isolated was not responsible
for causing the disease.

In our population, we observed the subsequent diag-
nosis of IBD in 5/12 patients after Aeromonas infection.
Lobatén et al. [7] also described 2 cases of diarrhea and
abdominal pain with Aeromonas detection simultaneous-
ly to CD diagnosis. Similarly, more than 30 years ago, an
association was proposed between Aeromonas infection
and the new onset of 3 cases of UC [19].

Although it represents one of the few studies relating
Aeromonas infection and IBD patients, there are some
limitations to address. The retrospective character of the
study, data retrieval from a unicentric microbiology da-
tabase, and the loss of 3 patients due to insufficient clini-
cal information might bias the interpretation of our re-
sults. It is important to mention that only 7 IBD patients
with flares were submitted to endoscopic evaluation,
which, to some extent, could compromise the conclusion.
Also, the analysis of the time between Aeromonas isola-
tion and the first signs of IBD would be important in the
evaluation of the possible causality between the two dis-
eases in future larger studies. It is important to mention
the heterogeneity of the control group, mainly the inclu-
sion of pediatric patients that could compromise the
comparisons that were made. The reduced sample and
the bias to request stool culture mainly in symptomatic
patients do not allow us to infer about the overall and eco-
logical scenario of Aeromonas identification in our popu-
lation.

In conclusion, Aeromonas infection appears to play an
important role in IBD activity. This infection might con-
tribute as one more piece in the interactome unsolved
puzzle for IBD. Our results reinforce that Aeromonas in-
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fection can be a trigger for IBD flare or de novo IBD di-
agnosis, supporting the importance of fecal culture analy-
sis. Our results allying with the lack of data on Aeromo-
nas infection and IBD might indicate an overlook of this
infection.
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Abstract

Introduction: Transarterial chemoembolization (TACE) is the
first-line treatment for patients with intermediate-stage he-
patocellular carcinoma (HCC). For patients without an ade-
quate response, current finding suggests that treatment
with molecular target agents, approved for advanced stage,
might present benefits. However, this requires a preserved
liver function. This study aims to evaluate possible predictors
of early deterioration of hepatic reserve, prior to TACE refrac-
toriness, in a cohort of patients treated with TACE. Methods:
Retrospective analysis of 99 patients with Child-Pugh class A
and intermediate-stage HCC who underwent TACE as the
first-line treatment. All patients were submitted to a bio-
chemical and medical evaluation prior to initial TACE and
every month afterward. Response to initial TACE was evalu-
ated at 1 month. The time to Child-Pugh class deterioration
before TACE refractoriness was assessed. Results: Ninety-

nine patients were included. Objective response rate (ORR)
to initial TACE was assessed as present in 59 (63.4%) and as
absent in 34 (36.6%) patients. Liver decompensated before
TACE refractoriness in 51 (51.5%) patients, and the median
time to liver decompensation was 14 (IQR 8-20) months af-
ter first TACE. In multivariate analysis, beyond up-to-7 crite-
ria (HR 2.4, p =0.031), albumin <35 mg/dL (HR 3.5, p < 0.001)
and absence of ORR (HR 2.4, p = 0.020) were associated with
decreased overall survival free of liver decompensation.
Moreover, beyond up-to-7 criteria, albumin <35 mg/dL and
absence of ORR associated negatively with 6-month survival
free of liver decompensation. Our model created using those
variables was able to predict liver decompensation at 6
months with an AUROC of 0.701 (p = 0.02). Conclusions: The
absence of ORR after initial TACE, beyond up-to-7 criteria
and albumin <35 mg/dL, was a predictive factor for early liv-
er decompensation before TACE refractoriness in our popu-
lation. Such patients might benefit from treatment escala-
tion to systemic therapy, in monotherapy or in combination
with TACE.
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Desenvolvimento de um modelo preditor de
descompensacao hepatica pré refratariedade a
quimioembolizacao transarterial em doentes com
carcinoma hepatocelular em estadio intermediario

Palavras Chave
Carcinoma hepatocellular - Quimioembolizacdao
transarterial - Classe Child-Pugh

Resumo

Introducdo: A quimioembolizacao transarterial (TACE) é
o tratamento de primeira linha para doentes com carci-
noma hepatocelular (HCC) em estadio intermédio. Em
doentes sem resposta adequada, a evidéncia atual sug-
ere que o tratamento com agentes de alvo molecular,
aprovado para estagio avancado, pode apresentar
beneficios. Porém, isso requer funcdo hepatica preser-
vada. O objetivo deste estudo é avaliar possiveis predi-
tores de deterioragdo precoce da reserva hepatica, antes
da refratariedade ao TACE, em uma coorte de doentes
tratados com TACE. Métodos: Analise retrospectiva de
noventa e nove doentes com Child-Pugh classe A e HCC
em estadio intermédio que foram submetidos a TACE
como tratamento de primeira linha. Todos os doentes
foram submetidos a uma avaliacao bioquimica e médica
antes do TACE inicial e a cada més apds. A resposta ao
TACE inicial foi avaliada em 1 més. O tempo para a dete-
rioracdo da classe Child-Pugh antes da refratariedade a
TACE foi avaliado. Resultados: Noventa e nove doentes
foram incluidos. A resposta radioldgica objetiva (ORR)
ao TACE inicial foi avaliada como presente em 59 (63.4%)
e ausente em 34 (36.6%) doentes. Descompensacdo
hepatica ocorreu, antes da refratariedade a TACE, em 51
(51.5%) doentes e o tempo médio para a descompensa-
¢ao hepatica foi de 14 (IQR 8-20) meses, apds o primeiro
TACE. Na analise multivariada, além dos critérios up-to-7
(HR 2,4, p = 0.031), albumina <35 mg/dL (HR 3,5, p <
0.001) e auséncia de ORR (HR 2,4, p = 0.020) foram asso-
ciados a diminuicao da sobrevida livre de descompensa-
¢ao hepatica. Além disso, a sobrevida de 6 meses livre de
descompensacao hepdtica apresentou associacao, além
dos critérios up-to-7, albumina <35 mg/dL e auséncia de
ORR. Foi criado um modelo com essas varidveis, capaz
de prever a descompensacdo hepatica com AUROC de
0,701 (p = 0.02). Conclusées: A auséncia de ORR apods
TACE inicial, além dos critérios up-to-7 e albumina <35
mg/dL foram fatores preditivos para descompensacao
hepatica antes da refratariedade a TACE na nossa popu-
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lacdo. Esses doentes podem beneficiar do escalonamen-
to do tratamento para a terapia sistémica, em monote-
rapia ou em combinagao com TACE.

© 2021 Sociedade Portuguesa de Gastrenterologia
Publicado por S. Karger AG, Basel

Introduction

Transarterial chemoembolization (TACE) is the
first-line treatment for patients with non-resectable he-
patocellular carcinoma (HCC) in the absence of de-
compensated cirrhosis, large tumor size (>10 cm), co-
morbidities, portal vein thrombosis, or extrahepatic
spread [1-3]. The survival benefit of TACE in patients
with intermediate-stage HCC is well established [4].
However, this therapy frequently loses its therapeutic
efficacy over time, despite repeated procedures, leading
to TACE refractoriness [5].

For patients without an adequate response after
TACE, the concept of therapeutic stage migration can be
considered [6]. Systemic therapy (ST) has been demon-
strated to be effective in patients after TACE failure [7].
Furthermore, recent studies suggest that, in patients with
HCC and TACE refractoriness, ST might improve the
prognosis, when compared with repeated TACE proce-
dures [8-10]. Moreover, several studies demonstrate a
benefit of systemic treatment as an adjuvant to TACE
[11]. As such, ST can be considered in patients with in-
termediate-stage HCC [1, 7]. However, ST, similar to lo-
coregional therapy, requires preserved liver function,
and patients that develop early deterioration of liver
function following TACE are deprived of ST as a thera-
peutic option [12]. To complicate matters, up to 25% of
patients with TACE refractoriness develop Child-Pugh
B/C after initial TACE [8, 9]. Furthermore, it has previ-
ously been described that repeated TACE procedures are
associated with deterioration of hepatic reserve, even
though recent studies might challenge the relevance of
this association [11, 13]. Defining predictors of early liv-
er decompensation in patients with HCC proposed to
TACE could potentially help in better treatment selec-
tion in such patients. Previous works fail to propose pre-
dictors of early deterioration of liver function before
TACE refractoriness.

This study aims to evaluate possible predictors of over-
all and 6-month survival free of liver decompensation be-
fore TACE refractoriness in a cohort of Western patients
with intermediate-stage HCC submitted to TACE.

Ferreira-Silva et al.



Patients with intermediate stage HCC and Child-
Pugh A cirrhosis treated with TACE (n = 161)

Excluded:

« Other treatment previous or concomitant with TACE (n = 31)
« Treatment with conventional TACE (n = 12)

» Non-appropriate follow-up (n = 10)

« Comorbidities of other serious diseases (n = 9)

Y

Y

Fig. 1. Flowchart regarding patient selec-
tion. HCC, hepatocellular carcinoma;

Studied patients (n = 99)

TACE, transarterial chemoembolization.

Material and Methods

Study Design

We performed a retrospective study of all consecutive patients
with intermediate-stage HCC submitted to drug-eluting polyvinyl
alcohol microspheres TACE (DEM-TACE), as proposed by a mul-
tidisciplinary board, in a tertiary center between January 2010 and
October 2020. This study was carried out in compliance with the
ethical principles outlined in the Declaration of Helsinki and was
approved by the Ethical Committee of our center. The requirement
for written informed consent was waived. Inclusion criteria where:
(i) radiological or histological evidence of HCC in accordance with
the diagnosis criteria of American Association for the Study of Liv-
er Diseases guidelines, (ii) intermediate-stage HCC in accordance
with Barcelona Clinic Liver Cancer staging system, (iii) Child-Pugh
class A cirrhosis before DEM-TACE, and (iii) treatment with
TACE. Exclusion criteria were: (i) comorbidities of other serious
diseases (American Society of Anesthesiologists physical status >2),
(ii) lack of appropriate follow-up (clinical evaluation or radiologi-
cal tumor evaluation within 3 months after initial DEM-TACE),
(iii) other treatment previous or concomitant with TACE, and (iv)
treatment with conventional TACE [14]. All patients were submit-
ted to a biochemical and medical evaluation before initial TACE.

Transarterial Chemoembolization Procedure and Subsequent

Follow-Up

After catheter insertion in the celiac artery, guided by angiog-
raphy, a microcatheter injects contrast into the common hepatic
artery, identifying the arteries that feed the tumor. The microcath-
eter is then advanced as far as possible in the segmental or subseg-
mental branches feeding the tumor. Drug-eluting microspheres
loaded with doxorubicin are injected into the tumor’s supply arter-
ies until blood flow is obstructed. The selection of doxorubicin
dose is determined by our institution’s protocol.

Objective response rate (ORR) to TACE was evaluated 1 month
after each procedure with magnetic resonance or computer to-
mography scan, in accordance with modified response evaluation
criteria in solid tumors (mRECIST) [15]. Subsequently, every 3
months imaging was performed and intrahepatic recurrences or
presence of viable tumors dictated additional treatment, TACE, or
other indicated treatment depending on TACE refractoriness cri-
teria.

Adverse events were accessed retrospectively in patient records
and were classified according to Common Terminology Criteria of
Adverse Events (CTCAE) 5.0 [16]. Only CTCAE grade >3 adverse
events were recorded.

Liver Decompensation in Intermediate-
Stage HCC

Definition of TACE Responder, Liver Decompensation, and

TACE Refractoriness

ORR was defined as (i) present in patients with complete re-
sponse or partial response and as (ii) absent in patients with stable
disease or progressive disease in accordance with mRECIST crite-
ria. Liver decompensation was defined as irreversible exacerbation
from Child-Pugh class A to Child-Pugh class B or C after first
TACE. TACE refractoriness, in accordance with the Japan Society
of Hepatology, was defined as (i) 22 TACE procedures with each
reevaluation showing progression in tumor number or insufficient
response of the treated tumors (viable lesions >50%) or (ii) appear-
ance of extrahepatic spread or vascular invasion [17].

Outcomes

The primary outcome was overall survival free of liver decom-
pensation, defined as the time interval from the first TACE to liv-
er decompensation. Secondary outcomes were 6-month survival
free of liver decompensation, overall survival free of TACE refrac-
toriness (time interval from the first TACE to TACE refractori-
ness), and overall survival (time from the first TACE to death).

Statistical Analysis

All variables were presented as categorical variables, with counts
and percentages. Overall survival free of liver decompensation was
defined as the time interval between initial TACE and development
of liver decompensation. Patients who survived without liver de-
compensation at the last follow-up date (December 10, 2020) or
were lost to follow-up were censored. Patients with TACE refrac-
toriness before liver decompensation were censored at the time of
TACE refractoriness. Overall survival free of liver decompensation
rates were estimated using the Kaplan-Meier method and com-
pared using the log-rank test. Multivariable analysis, using Cox-
regression, was performed for the analysis of the following out-
comes: overall and 6-month survival free of liver decompensation,
overall survival free of TACE refractoriness, and overall survival.
All variables statistically significant in the previous univariable
analysis were included in this analysis. Multiple imputations had
been performed with 5 independent draws for missing values. The
interactions between predictors were also tested.

Possible models for risk stratification of overall survival free of
liver decompensation were then developed based on the above
analyses and performance was measured by likelihood ratio chi-
square. A ROC curve analysis was developed to determine the best
cut-off value for the model. Kaplan-Meier analysis compared over-
all survival free of liver decompensation between the two groups
created.
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Table 1. Baseline characteristics

Parameter n (%)
Sex

Female 20 (20.2%)

Male 79 (79.8%)
Age, years

<60 24 (24.2%)

60-70 21(21.2%)

>70 54 (54.5%)
Etiology

Alcohol 42 (42.4%)

HCV 34 (34.3%)

HBV 7 (7.1%)

NASH 5(5.1%)

Others 11 (11.1%)
Tumor size, mm

<50 86 (86.8%)

50-70 7 (7.1%)

>70 6 (6.1%)
Number of nodules

1 58 (58.6%)

2 25 (25.3%)

3 8 (8.1%)

>3 8 (8.1%)
Up-to-7

Within 81 (81.8%)

Beyond 18 (18.2%)
Albumin, g/L

<35 43 (43.4%)

>35 56 (56.6%)
Bilirubin, mg/dL

<2 78 (78.8%)

>2 21(21.2%)
Platelets, x10°

>150 43 (43.4%)

<150 56 (56.6%)
AFP, ng/mL

<20 61 (61.6%)

>20 38 (38.4%)
ORR

Present 41 (41.4%)

Absent 58 (58.6%)
TACE procedures

1 32(32.3%)

2 34 (34.3%)

3 17 (17.2%)

>4 16 (16.2%)
Doxorubicin, mg

<35 22 (22.2%)

35-70 28 (28.3%)

>70 49 (49.5%)

HCV, hepatitis Cvirus; HBV, hepatitis B virus; NASH, non-alcoholic
steatohepatitis; BCLC, Barcelona Clinic Liver Cancer; AFP, alpha-
fetoprotein; ORR, objective radiological response at 1 month after

first transarterial chemoembolization; TACE, transarterial
chemoembolization.
32 GE Port ] Gastroenterol 2023;30:29-37
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Differences were considered statistically significant when cor-
responding p values were less than 0.05. All statistical analyses
were performed using SPSS Version 23 (IBM Corporation, Chi-
cago, IL, USA).

Results

Patients’ Baseline Characteristics

From a total of 161 patients with intermediate-stage
HCC and Child-Pugh A cirrhosis treated with TACE, 99
patients were included (Fig. 1). Mean age was 73 (IQR
59-86) years, 78 (79%) were male. Median follow-up time
was 40 (IQR 11-62) months. The etiology of hepatic dis-
ease was alcohol in 42%, chronic hepatitis C in 34%,
chronic hepatitis B (HBV) in 7%, non-alcoholic steato-
hepatitis in 5%, and others in 11% (Table 1). Median tu-
mor size was 37 mm (10-180 mm). Median tumor num-
ber of nodules was 1.6 (IQR 1-2). Eighty-one patients
(82%) were within up-to-7 criteria and 18 patients (18%)
were beyond up-to-7 criteria. Median albumin was 35.5
g/L (IQR 34-38), median bilirubin was 1 mg/dL (IQR
0.7-1.5), median alpha-fetoprotein was 10.9 ng/mL (IQR
4-70), and median international normalized ratio was 1.2
(IQR 1.1-1.3). No patient presented ascites or hepatic en-
cephalopathy.

Overall and 6-Month Survival Free of Liver

Decompensation before TACE Refractoriness

Liver function deteriorated to Child-Pugh B/C be-
fore TACE refractoriness in 51 (51.5%) patients and
median time to liver decompensation was 14 (IQR
8-20) months, after first TACE. In univariable analysis,
overall survival free of liver decompensation was sig-
nificantly longer in patients within versus beyond up-
to-7 criteria (median, 40.9 vs. 20.3, p = 0.041), albumin
>35 versus <35 mg/dL (median, 43.7 vs. 24.5 months,
p <0.001), bilirubin <2 versus >2 mg/dL (median, 43.9
vs. 18.9 months, p = 0.029), and presence versus absence
of ORR (median, 56.7 vs. 27.6 months, p = 0.002) (Table
2). In multivariable analysis, beyond up-to-7 criteria
(HR 2.4, p = 0.031), albumin <35 mg/dL (HR 3.5, p <
0.001), and absence of ORR (HR 2.4, p = 0.020) present-
ed a negative association with overall survival free of
liver decompensation (Table 3). Moreover, 6-month
survival free of liver decompensation presented a nega-
tive association, in multivariable analysis, with beyond
up-to-7 criteria (HR 3.7, p=0.012), albumin <35 mg/dL
(HR 4.4, p = 0.006), and absence of ORR (HR 2.6, p =
0.025) (Table 2).

Ferreira-Silva et al.



Table 2. Univariable analysis for overall survival free of liver decompensation, 6-month survival free of liver decompensation, survival free

of TACE refractoriness, and overall survival

Parameter OS free of LD pvalue 6-month survival pvalue Survival free of pvalue OS (median, p value
(median, 95% Cl), free of LD (median, TACE refractoriness 95% Cl), months
months 95% Cl), months (median, 95% Cl),
months
Sex 0.764 0.0661 0.857 0.626
Female 30.3(12.2-48.4) 5.6(5.1-6.2) 33.0(12.0-53.9) 35.4(18.1-42.8)
Male 27.2 (8.4-46.3) 5.4 (5.2-5.7) 29.0(10.6-47.4) 44 .4 (27.2-51.5)
Age, years 0.095 0.234 0.270 0.017
<60 43.6 (25.7-61.2) 5.2 (4.6-5.7) 21.0(12.2-25.7) 46.5(21.8-61.2)
60-70 20.3(11.4-28.2) 5.4 (4.7-5.9) 18.0(11.2-24.7) 29.3(13.0-35.6)
>70 35.4(29.2-42.5) 5.5 (4.9-6.1) 39.0(12.8-49.2) 43.5(27.2-49.9)
Etiology 0.011 0.223 0.070 0.006
Alcohol 25.4 (6.4-43.5) 5.7 (5.4-5.9) 25 (9.6-40.3) 37.7 (21.4-43.9)
HCV 58.2(21.7-94.3) 5 4 (4.9-5.9) 49 (32.1-65.9) 52.9(31.0-64.8)
HBV 9.6 (3.4-14.6) 8 (4.1-5.6) 19(10.2-39.0) 32.7 (5.0-30.4)
NASH 39.3(18.3-59.7) 5 2 (4.6-5.7) 39 (9.3-68.6) 41.0(19.7-52.3)
Others 19.4 (8.1-38.5) 5.4 (4.7-5.9) 38(9.3-40.2) 35.0(8.7-51.2)
Tumor size, mm 0.079 0.483 0.008 0.427
<50 38.2(28.9-47.4) 5.7 (5.4-5.9) 38.0 (23.0-52.2) 43.7 (26.9-50.5)
50-70 30.9 (13.9-47.9) 5.4 (4.9-5.9) 18 (8.2-27.7) 38.4(19.5-47.4)
>70 53(3.1-7.4) 4.6 (3.3-5.8) 8(3.8-12.1) 37.9(10.3-55.4)
Number of nodules 0.032 0.194 0.010 0.122
1 45.8 (34.6-56.9) 5.7 (5.5-5.9) 41.0(19.3-62.6) 50.1 (30.9-59.2)
2 21.1(10.9-31.3) 4.9 (4.4-5.6) 12.0 (2.7-21.6) 33.6 (16.3-40.9)
3 21.1(7.8-34.3) 4.9 (3.5-6.2) 29.0(17.0-62.4) 30.5(11.0-39.9)
>3 16 (2.5-25.4) 3.6(3.4-6.2) 20.0 (13.7-46.9) 34.9 (12.3-47.6)
Up-to-7 0.041 0.007 0.001 0.005
Within 40.9 (31.5-50.3) 5.6 (5.4-5.8) 39(27.0-50.9) 46.9 (29.6-54.2)
Beyond 20.3(9.9-30.7) 4.8 (4.1-5.4) 6 (3.4-8.5) 27.9(10.3-35.6)
Albumin, g/L <0.001 0.006 0.711 0.019
<35 20.4(10.1-30.7) 5.6 (5.4-5.8) 29.0 (16.7-41.3) 37.5(19.4-45.7)
>35 40.9 (34.5-47.2) 4.8 (4.1-5.4) 39.0(17.3-60.7) 45.9(28.9-52.9)
Bilirubin, mg/dL 0.029 0.655 0.477 0.667
<2 439 (33.8-54.1) 5.4 (5.0-5.8 31.0(17.2-44.7) 45.6 (25.9-55.3)
>2 18.9 (7.4-30.3) 5.5(5.2-5.9 29.0(12.8-54.2) 39.9 (27.3-50.6)
Platelets, x10° 0.067 0.027 0.144 0.660
>150 39.0 (30.9-47.1) 5.7 (5.2-6.4) 20.0 (15.2-24.8) 21.0(16.7-25.3)
<150 15.0 (5.1-24.8) 5.2 (4.1-5.7) 39.9(31.1-46.9) 28.0 (15.6-40.4)
AFP, ng/mL 0.355 0.892 0.358 0.401
<20 43,6 (31.4-55.7) 5.3(4.6-6.1) 40.0 (35.9-44.0) 43.3(24.6-51.9)
>20 27.3(17.3-37.4) 5.6 (5.1-6.1) 19.0(15.3-22.7) 41.3(22.1-50.4)
ORR 0.002 0.014 0.002 0.080
Present 56.8 (43.5-70.0) 5.6 (5.2-5.8) 57.3 (43.5-70.0) 39.6 (22.4-46.8)
Absent 27.7 (19.3-36.0) 4.8 (4.1-5.7) 31.7 (19.3-38.0) 49.6 (28.8-60.4)
TACE procedures 0.074 0.651 0.131 0.743
1 21.3(8.6-34.5) 5.3(4.5-6.2) 17.0 (0.5-33.5) 43.4 (24.6-51.9)
2 39.7 (29.8-54.3) 5.5(5.2-6.4) 39.0 (22.7-55.3) 42.1(22.1-50.4)
3 23.6 (14.6-35.3) 5.3 (4.7-6.1) 20.0 (17.2-22.7) 39.3 (22.4-46.8)
>4 41 (31.2-56.2) 5.4(5.3-6.3) 41.0 (35.6-46.4) 46.5 (28.8-60.4)
Doxorubicin, mg 0.457 0.934 0.333 0.663
<35 38.4(19.3-57.5) 5.5(5.0-6.1) 38.0(23.1-52.9) 48.0 (21.7-64.3)
35-70 25.9(15.7-36.1) 5.4 (4.8-6.0) 17.0 (11.8-22.1) 36.4 (16.8-45.9)
>70 35.9(29.9-48.2) 5.5(5.1-5.7) 39.0(21.4-56.6) 41.0 (24.6-47.5)

OS, overall survival; LD, liver decompensation; Cl, confidence interval; HCV, hepatitis C virus; HBV, hepatitis B virus; NASH, non-alcoholic steatohepatitis;
BCLC, Barcelona Clinic Liver Cancer; AFP, alpha-fetoprotein; ORR, objective radiological response at 1 month after first transarterial chemoembolization;
TACE, transarterial chemoembolization.
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Table 3. Multivariable analysis for overall survival free of liver decompensation, 6-month survival free of liver function deterioration, sur-

vival free of TACE refractoriness, and overall survival

Parameter OS free of LD 6-month survival free Survival free of TACE oS
of LD refractoriness
hazard ratio p value hazard ratio pvalue hazard ratio pvalue hazard ratio pvalue
(95% ClI) (95% ClI) (95% ClI) (95% Cl)

Age, years

<70 1 - 1 - 1 - 1 -

>70 2.6 (0.7-8.6) 0.246 1.7 (0.6-7.1) 0.275 1.9 (0.5-6.5) 0.623 2.4(1.3-8.1) 0.012
Etiology

Others 1 - 1 - 1 - 1 -

HBV 4,0(0.8-11.1) 0.123 1.7 (0.4-8.1) 0.483 1.2 (0.2-9.5) 0.844 1.4(0.8-5.1) 0.237
Up-to-7

Within 1 - 1 - 1 - 1 -

Beyond 24 (1.1-5.5) 0.031 3.7 (1.3-10.1) 0.012 3.9(1.8-8.3) 0.001 24(1.2-4.7) 0.011
Albumin, g/L

>35 1 - 1 - 1 - 1 -

<35 3.5(1.9-6.7) <0.001 4.4(1.5-12.8) 0.006 1.3 (0.6-2.5) 0.503 1.7 (1.0-2.9) 0.042
Bilirubin, mg/dL

<2 1 - 1 - 1 - 1 -

>2 1.0(0.9-1.2) 0.843 0.9 (0.5-1.4) 0.537 1.1 (0.4-2.5) 0.983 0.9 (0.8-1.1) 0.387
Platelets, x10°

2150 1 - 1 - 1 - 1 -

<150 24 (1.1-5.5) 0.343 3.1(0.8-9.1) 0.127 1.7 (0.6-7.1) 0.275 1.8 (0.7-2.8) 0.387
ORR

Present 1 - 1 - 1 - 1 -

Absent 24(1.1-5.2) 0.020 2.8(1.2-8.1) 0.025 2.7 (1.1-3.5) 0.025 1.6 (0.8-2.5) 0.074

OS, overall survival; LD, liver decompensation; Cl, confidence interval; HBV, hepatitis B virus; ORR, objective radiological response at T month after first

transarterial chemoembolization.

Table 4. Six-month survival free of liver decompensation for pa-
tients stratified as low- or high-risk in accordance with out model

Model classification 6-month SFLD p value
(median, 95% Cl), months

Low-risk 26.1 0.002

High-risk 50.9

SFLD, survival free of liver decompensation.

Using up-to-7-criteria, albumin, and ORR, we created
a model predictive of 6-month survival free liver decom-
pensation. The model formula is: 1.601 (if beyond up-
to-7 criteria) — 0.428 (if albumin >35 mg/dL) - 0.464 (if
presence of ORR) - 1.285.

ROC curve presented an AUROC 0.701 (p = 0.006) for
the prediction of liver decompensation at 6 months. Us-
ing the cut-off value of -1.49, the model presented a sen-
sitivity of 81% and a specificity of 72% for liver decom-
pensation at 6 months.
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We used the cut-off value of —1.49 to classify patients
as low-risk (<-1.49) and high-risk (>-1.49) in accor-
dance with the model developed. Patients classified as
high-risk (n = 52) presented a higher prevalence of liver
decompensation (35%) when compared with patients
classified as low-risk (10%). This difference was statisti-
cally significant in chi-square test (p = 0.022). Further-
more, in Kaplan-Meyer analysis, high-risk patients pre-
sented smaller overall survival free of liver decompensa-
tion when compared to low-risk patients (median, 26.1
vs. 50.9 months, p = 0.002) (Fig. 2; Table 4).

Transarterial Chemoembolization Treatment

Outcome

The median TACE procedures per patient was 2 (IQR
1-3) and 41 patients (41%) presented ORR after first
TACE. Fifty (51%) patients developed TACE refractori-
ness during follow-up and the median time to TACE re-
fractoriness was 33 (IQR 11.7-54.3) months. Twelve
(12.1%) patients presented post chemoembolization syn-
drome. No other major (CTCAE grade >3) complica-
tions related to TACE were registered.

Ferreira-Silva et al.
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Fig. 2. Kaplan-Meier curves for the time to Child-Pugh class dete-
rioration in patients with intermediate-stage hepatocellular carci-
noma who underwent transarterial chemoembolization (TACE)
as first-line treatment. Comparing patients classified as high-risk
and low-risk in accordance with our model using the cut-off value
of -1.49.

In univariable analysis, up-to-7 criteria, number of
nodules, total tumor size, and absence of ORR were iden-
tified as predictive factors associated with survival free of
TACE refractoriness (Table 2). In multivariable analysis,
beyond up-to-7 criteria and absence of ORR were identi-
fied as predictive factors of survival free of TACE refrac-
toriness (Table 3).

Overall Survival

Presence of liver decompensation at 6 months after
initial TACE was negatively associated with overall sur-
vival. Median survival was 38.7 (IQR 31.2-46.1) months
for patients with Child-Pugh A and 12 (IQR 8.6-15.3)
months for patients with Child-Pugh B/C at 6-month
evaluation post first TACE procedure. This difference
was statistically significant (p < 0.001). Moreover, albu-
min <35 and beyond up-to-7 criteria were also negatively
associated with overall survival in univariable analysis
(Table 2). In multivariable analysis, beyond up-to-7 cri-
teria (HR 2.4, p=0.011) and albumin <35 mg/dL (HR 1.7,
p < 0.042) were negatively associated with overall surviv-
al (Table 3).

Liver Decompensation in Intermediate-
Stage HCC

Discussion

Based on our findings, we suggest that baseline albu-
min <35 g/L, beyond up-to-7 criteria, and absence of re-
sponse to initial TACE are predictors of liver decompen-
sation to Child-Pugh B/C before TACE refractoriness, in
patients with intermediate-stage HCC submitted to
TACE. Moreover, early (6 months) liver decompensation
was associated with baseline albumin <35 g/L, beyond
up-to-7 criteria, and absence of response to initial TACE.
Indeed, our model created using those variables was able
to predict liver decompensation after initial TACE, and
patients classified as high risk presented shorter survival
free of liver decompensation.

Previous studies associated different markers of liver
function and tumor burden as predictors of liver decom-
pensation. However, those studies did not attempt to fo-
cus on predictors of liver decompensation before TACE
refractoriness [18-20]. Furthermore, previous studies fail
to analyze a specific population of patients with interme-
diate-stage HCC or a population exclusively treated with
DEM-TACE. Identification of predictors of liver decom-
pensation previous to TACE refractoriness is specifically
useful in patients with intermediate-stage HCC, since the
concept of therapeutic stage migration could be antici-
pated in such patients before TACE refractoriness. Fur-
thermore, DEM-TACE, as opposed to conventional
TACE or transarterial embolization is currently the most
commonly used locoregional procedure in intermediate-
stage HCC, with a better security profile and, in some
studies, better efficacy [21-23]. Facciorusso et al. report a
meta-analysis that evaluated the efficacy and safety of
TACE versus bland embolization [23]. In this study no
differences in survival were identified. However, despite
the apparently worst security profile of conventional
TACE versus bland embolization, DEM-TACE in par-
ticular appears to present lower rates of adverse events.
Indeed, in our population, only twelve patients presented
postembolization syndrome and no other complications
were registered. Also, being a single-center study, TACE
procedures were standardized and the choice of antican-
cer agents was uniformized.

The ORR is proposed as a prognostic tool and is useful
in the selection of retreatment strategies [1]. Assessment
for retreatment with TACE (ART) score is a scoring sys-
tem using radiological response to initial TACE as a tool
useful in the selection of patients that do not benefit from
additional TACE [24, 25]. Our findings suggest ORR
might also be useful to predict early liver dysfunction be-
fore TACE refractoriness.
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Cumulative TACE procedure has been previously
identified as a risk factor for liver decompensation [13,
26]. However, the number of TACE procedures and cu-
mulative doxorubicin dose did not present an association
with overall survival free of liver decompensation in our
population. This could be explained by the type of locore-
gional therapy used. In our population, only DEM-TACE
was used, contrary to previous studies. DEM-TACE pres-
ents less toxicity to liver function as opposed to conven-
tional TACE [21, 22].

The concept of TACE refractoriness is useful to con-
sider the opportunity to switch from TACE retreatment
to ST [8, 17]. Previous studies demonstrated an associa-
tion between liver decompensation and TACE refractori-
ness [18]. Indeed, in our population, beyond up-to-7 cri-
teria and absence of ORR were independently associated
with both liver decompensation and TACE refractori-
ness. As such, patients beyond up-to-7 criteria, with ab-
sence of ORR, or with albumin <35 g/L not only have a
smaller window of opportunity to initiate ST but have a
greater probability of TACE refractoriness.

Several randomized controlled trials evaluating effica-
cy and safety of ST plus TACE or TACE alone in patients
with intermediate-stage HCC have been done and others
are currently in progress [11, 27]. Such studies have, so
far, suggested a benefit in progression-free survival with
this combination. However, the sub-population of pa-
tients who benefit the most from this combination is not
yet described. We hypothesize that patients classified as
high-risk of liver decompensation, using our model,
might benefit from inclusion in such studies.

Furthermore, overall survival in patients with HCC
treated with locoregional therapy is influenced by both
recurrence and successive treatments. Previous studies
demonstrate that a significant portion of patients experi-
ence HCC recurrence after locoregional therapy [28]. In
patients with recurrence with advance-stage HCC, ST is
the only palliate treatment available. Such patients are de-
prived of this option in the presence of liver decompensa-
tion. Patients classified as high-risk of liver decompensa-
tion, using our model, present an increased risk of liver
decompensation and in consequence, might have an in-
creased risk of being deprived of adequate treatment in
case of HCC recurrence.

As a retrospective study, there are some limitations
from the presence of possible bias. Moreover, sample size
limited the number of variables included in multivariable
analysis, and only significant variables in univariable
analysis were included. Further prospective large studies
are necessary to confirm our results.
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In conclusion, our findings suggest that in patients
with intermediate-stage HCC and Child-Pugh class A,
beyond up-to-7 criteria, albumin <35 mg/dL, and ab-
sence of ORR to initial TACE are predictors of early liver
decompensation before TACE refractoriness. We created
a model using those variables that is able to predict liver
decompensation. Patients classified as high risk using this
model have a smaller window of opportunity for alterna-
tive therapies and might benefit from inclusion in TACE
plus ST combination therapy or ST monotherapy clinical
trials.
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Abstract

Introduction: Anastomotic leakage after esophagectomy is
associated with high mortality and impaired quality of life.
Aim: The objective of this work was to determine the effec-
tiveness of management of esophageal anastomotic leak-
age (EAL) after esophagectomy for esophageal and gastro-
esophageal junction (GEJ) cancer. Methods: Patients sub-
mitted to esophagectomy for esophageal and GEJ cancer at
a tertiary oncology hospital between 2014 and 2019 (n =
119) were retrospectively reviewed and EAL risk factors and
its management outcomes determined. Results: Older age
and nodal disease were identified as independent risk fac-
tors for anastomotic leak (adjusted OR 1.06, 95% Cl 1.00-
1.13, and adjusted OR 4.89, 95% Cl 1.09-21.8). Patients with
EAL spent more days in the intensive care unit (ICU; median
14 vs.4 days) and had higher 30-day mortality (15 vs. 2%) and
higher in-hospital mortality (35 vs. 4%). The first treatment
option was surgical in 13 patients, endoscopic in 10, and
conservative in 3. No significant differences were noticeable

between these patients, but sepsis and large leakages were
tendentially managed by surgery. At follow-up, 3 patients in
the surgery group (23%) and 9 in the endoscopic group
(90%) were discharged under an oral diet (p = 0.001). The in-
hospital mortality rate was 38% in the surgical group, 33% in
the conservative group, and 10% in endoscopic group (p =
0.132). In patients with EAL, the presence of septic shock at
leak diagnosis was the only predictor of mortality (p = 0.004).
ICU length-of-stay was non-significantly lower in the endo-
scopic therapy group (median 4 days, vs. 16 days in the sur-
gical group, p = 0.212). Conclusion: Risk factors for EAL may
help change pre-procedural optimization. The results of this
study suggest including an endoscopic approach for EAL.
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Resumo

Introducdo: A deiscéncia anastomotica apos esofagecto-
mia estd associada a uma elevada taxa de mortalidade e
qualidade de vida comprometida. Objetivo: Avaliar a
eficacia da abordagem da deiscéncia de anastomose es-
ofagica apds esofagectomia por neoplasia do eséfago e
dajuncéo esofagogastrica (JEG). Métodos: Foram revistos
retrospetivamente todos os doentes submetidos a esofa-
gectomia por neoplasia do es6fago e da JEG num hospital
tercidrio entre 2014 e 2019 (n = 119) e analisados os fa-
tores de risco e as diferentes abordagens na deiscéncia
anastomotica. Resultados: Aidade avancada e a presenca
de metastizacdo ganglionar foram identificados como fa-
tores derisco independentes para deiscéncia anastomoti-
ca (OR 1.06, 95% IC 1.00-1.13 e 4.89, IC 1.09-21.8). Os
doentes com deiscéncia anastomdtica estiveram mais
dias internados na unidade de cuidados intensivos (UCI)
(mediana 14 vs. 4 dias) e tiveram uma mortalidade aos 30
dias e intra-hospitalar mais elevada (15% vs. 2% e 35% vs.
4%, respectivamente). A primeira abordagem terapéutica
foi cirirgica em 13 doentes, endoscopica em 10 e conser-
vadora em 3. Nao foram encontradas diferencas estatisti-
camente significativas entre estes doentes, com uma
tendéncia para a presenca de sépsis e de deiscéncias de
maior dimensao nos doentes abordados cirurgicamente.
Durante o seguimento, 3 doentes do grupo cirurgico
(23%) e 9 do grupo endoscopico (90%) tiveram alta hos-
pitalar sob dieta oral (p = 0.001). A taxa de mortalidade
intra-hospitalar foi de 38% no grupo cirurgico, 33% no
grupo conservador e 10% no grupo endoscépico (p =
0.132). Nos doentes com deiscéncia anastomoética, a pre-
senca de choque sético ao diagnéstico foi o Unico predi-
tor de mortalidade (p = 0.004). O tempo de internamento
na UCI ndo foi significativamente menor no grupo sub-
metido a tratamento endoscépico (mediana de 4 dias vs.
16 dias no grupo cirurgico, p = 0.212). Concluséo: A iden-
tificacao de fatores de risco para deiscéncia anastomotica
apo6s esofagectomia pode ajudar a alterar a optimizagao
pré-procedimento. Os resultados deste estudo sugerem
incluir uma abordagem endoscépica nos doentes com
deiscéncia anastomotica.

© 2021 Sociedade Portuguesa de Gastrenterologia.
Publicado por S. Karger AG, Basel

Introduction

Esophageal cancer is the sixth leading cause of cancer-
related death overall, mainly due to diagnosis in advanced
stages [1]. Even when esophageal cancer is resectable,

Esophageal Anastomotic Leakage

esophagectomy carries a high risk of death (3.6-4.5%)
compared with most surgically treated cancers [2-4].
Many efforts have been made to improve the esophagec-
tomy technique and to reduce postoperative complica-
tions, but esophageal anastomotic leakage (EAL) remains
a frequent and feared postoperative complication, associ-
ated with high mortality and impaired quality of life.
However, improvement of surgical techniques and man-
agement of complications has led to a steady decrease in
postoperative mortality over the years [5-8].

Some factors have been associated with EAL develop-
ment, such as patients’ nutritional status and comorbidi-
ties, cancer stage, surgical procedure, and neoadjuvant
therapy, but there are some controversies in the literature
about the significant risk factors for this adverse event [9,
10]. The identification of patients at risk for EAL can thus
help in postsurgical management.

EAL treatment success relies on early diagnosis, but
optimal treatment remains controversial. The treatment
decision is dependent on the characteristics of the leak
and the severity of the patient’s condition. In the past,
surgical revision with re-anastomosis or esophageal de-
viation was the treatment of choice. Since the emergence
of endoscopic techniques, several potential endoscopic
interventions have been used, such as clipping, self-ex-
pandable metal stents (SEMS), endoscopic vacuum ther-
apy (EVT), and endoscopic suturing devices [11-13].

While there are several studies evaluating the success
of endoscopic and surgical treatment, there are few com-
parative studies evaluating treatment outcomes of differ-
ent management strategies specifically following onco-
logical esophagectomy. The aim of this study was to assess
anastomotic leakage rates after esophagectomy for esoph-
ageal and gastroesophageal junction cancer (GEJ), to
identify possible risk factors for EAL, and compare the
outcomes of patients with EAL according to management
strategy.

Materials and Methods

Patients and Methods

This was a retrospective cohort study including consecutive pa-
tients submitted to esophagectomy for esophageal or GEJ cancer
between January 2014 and December 2019 in Instituto Portugués
de Oncologia do Porto - Francisco Gentil. All the patients submit-
ted to esophagectomy are initially managed in ICU where an elec-
tronic registry of all admissions ensure consecutive sampling. Data
collection was performed through analysis of electronic medical
records and patient charts.

Patient demographic characteristics were collected along with
the following clinical, surgical, and pathological characteristics:
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history of diabetes or hypertension, smoking and alcohol habits,
tumor location, histological type, surgical approach (Ivor-Lewis,
McKeown, transhiatal, Sweet, and total esophagogastrectomy),
type of reconstruction, anastomosis technique, surgeon’s experi-
ence, year of procedure, clinical TNM stage, neoadjuvant treat-
ment, APACHE II (Acute Physiology and Chronic Health Evalu-
ation) score on the first postoperative day, mean length-of-stay in
the intensive care unit (ICU), need for invasive ventilation, in-
hospital mortality, and 1-year survival rate. Patients with and with-
out EAL were compared in terms of these factors.

Definition and Management of Anastomotic Leaks

An anastomotic leak was defined as a “full thickness gastroin-
testinal defect involving the esophagus, anastomosis, staple line, or
conduit irrespective of presentation or method of identification”
according to the Esophagectomy Complications Consensus Group
definition [14]. An anastomotic leak was classified as contained if
no communication existed with the pleural space or only minimal
extension into the mediastinal space occurred. Contrarily, an un-
contained leak was defined as a relatively large amount of contrast
extravasating into the pleural space or draining into the chest tube,
the presence of an abscess, mediastinitis, pyothorax, and sepsis
[15].

The diagnosis of anastomotic leak was made through oral con-
trast computed tomography (CT), upper digestive endoscopy, or
contrast esophagography. The combination of the patient’s clinical
status with the availability of each exam at the time of suspected
diagnosis were the factors with the greatest impact on the selection
of the diagnostic exam to be performed. Patient management de-
pended on the characteristics of the leak, clinical status, and the
availability of emergent endoscopic facilities, as well as multidisci-
plinary judgement. Thr treatment strategy was classified as conser-
vative, surgical, and/or endoscopic. Conservative treatment in-
cluded intravenous antibiotics, restriction of oral intake, and en-
teral or parenteral nutrition. Surgical (re-operation) treatment
included primary repair of the leak with decortication and drain-
age, resection of the leak with re-anastomosis, as well as esophageal
deviation with cervical esophagostomy. Endoscopic treatment in-
cluded through-the-scope (TTS) endoclip, over-the-scope clip
(OTSC), SEMS, or EVT.

Successful closure of the leak was defined as the state in which
endoscopy, CT, or contrast esophagography confirmed complete
healing and the patient presented no clinical signs of leak. Time to
oral intake was defined as the period from the first treatment of the
leak to the day of oral diet start, with oral intake being progres-
sively resumed except if diagnostic exams evidenced persistent
leak. Patients who died before starting oral intake were not includ-
ed in this analysis. A failure to seal the leak was defined as persis-
tent leak after the end of treatment or the need of another treat-
ment strategy. Time to oral intake, ICU length-of-stay, and in-
hospital mortality were compared between the conservative,
endoscopic, and surgical treatment group. ICU length-of-stay was
calculated excluding patients who died during ICU stay.

Statistical Analysis

All statistical analyses were performed using IBM SPSS version
26. Data are presented as the number and percentages for categor-
ical variables. Continuous variables are presented as the mean and
standard deviation (SD) or as the median and interquartile range
(Q25-Q75). Univariable analysis was performed using the x* test
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or Fisher exact test, while continuous variables were compared us-
ing Student’s ¢ test or Mann-Whitney test if non-parametric data.
The multivariable model included age, sex, and variables with p <
0.2 in univariable analysis. For all comparisons, p < 0.05 was con-
sidered to indicate statistical significance.

Results

Patients

From January 2014 to December 2019, 119 patients
underwent esophagectomy for esophageal and GEJ can-
cer. We excluded 4 patients from the analysis (3 patients
with late esophageal pulmonary fistulas more than 1 year
after esophagectomy, and 1 patient who had esophageal
melanoma metastasis), except for incidence rate mea-
surement.

All the patients were admitted to ICU after surgery for
intensive medical surveillance. Patients were predomi-
nantly male (85.2%) and the mean age was 64.1 years (SD
9.2). Squamous cell carcinoma was the most frequent his-
tology (77/115, 67.0%), with adenocarcinomas account-
ing for 33.0%. In more than half of the patients (52.2%),
the tumor did not extend beyond the muscularis propria
(<£T2). Seventy-nine patients (68.7%) had disease at least
in one lymph node (N+).

Eighty-four patients (73.0%) received neoadjuvant
chemoradiation therapy. The esophagectomy was per-
formed through the McKeown approach in 80 (69.6%),
transhiatal approach in 15 (13.0%), Ivor-Lewis approach
in 12 (10.4%), Sweet approach in 6 (5.2%), and total
esophagogastrectomy in 2 (1.7%).

The esophagectomy was performed with cervical anas-
tomosis in 98 patients and with intrathoracic anastomosis
in 21 patients. The stomach was used as a conduit to re-
establish gastrointestinal continuity in 100 cases (gastric
pull-up). The esophageal anastomosis was hand sewn in
71.6%, mechanical in 22.1%, and hybrid in 6.3%. Table 1
shows the clinicopathological and surgical characteristics
of the patients.

Incidence and Characteristics of Anastomotic Leakage

Considering all patients submitted to esophagectomy
(n = 119), 26 patients (21.8%) had an anastomotic leak.
There were no significant differences according to anas-
tomosis location (21/95 in cervical location vs. 5/20 in
intrathoracic, p =0.988). The leak rate was stable through-
out the study period.

The median time interval from surgery to diagnosis of
the anastomotic leakage was 5.5 days (IQR 3-11). At the
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Table 1. Clinicopathological and surgical data of patients who underwent esophagectomy and differences between those developing leaks

All Leak No Leak p Multivariable analysis
(n=115) (n=26) (n=289) OR, 95% Cl "
Mean age + SD, years 64.1+£9.2 67.42+10.08 63.12+8.71 0.035 1.064(1.000-1.132) 0.049
Male sex, n (%) 98 (85.2) 21(80.8) 77 (86.5) 0.468 1.377 (0.364-5.210) 0.637
Hypertension, n (%) 59(51.3) 17 (65.4) 42 (47.2) 0.103 0.412(0.144-1.175) 0.097
Diabetes mellitus, n (%) 22(19.1) 5(19.2) 17 (19.1) 0.988 2.297 (0.623-8.464) 0.212
Alcoholism, n (%) 63 (54.8) 13 (50.0) 50 (56.2) 0.578
Ex or current smoker, n (%) 87 (75.7) 20 (76.9) 67 (75.3) 0.864
Histological type, n (%)
Adenocarcinoma 38(33.0) 11 (42.3) 27 (30.3 0.254
SCC 77 (67.0) 15 (57.7) 62 (69.7
Tumor location, n (%)
Adenocarcinoma
EGJ-Siewert | 30(26.1) 20 (76.9) 10(11.2) 0.428
EGJ-Siewert Il 5(4.3) 1(3.8) 4(4.5)
Cardia-Siewert llI 3(2.6) 0(0) 3(3.4)
SCC
Upper third 2(1.7) 0(0) 2(2.2) 0.241
Middle third 32(27.8) 9 (34.6) 23 (25.8)
Lower third 43 (37.3) 6(23.1) 37 (41.6)
T category, n (%) 0.020 0.074
T1/T2 54 (47.0) 7 (27.0) 47 (52.9 0.389 (0.138-1.097)
T3/T4 61 (53.0) 19 (73.0) 42 (47.2) 1
N category, n (%) 0.047 0.038
N+ 79 (68.7) 22 (84.6) 57 (64.0 4,891 (1.095-21.842)
NO 36 (31.3) 4(15.4) 32(36.0 1
Neoadjuvant therapy, n (%)
No 27 (23.5) 5(19.2) 22(24.7)
QT 87 (75.7) 20 (76.9) 67 (75.3) 0.864
RT 85(73.9) 20 (76.9) 65 (56.5) 0.691
Surgical procedure, n (%) 0.282
McKeown 80 (69.6) 17 (65.4) 63 (70.8)
Transhiatal 15(13.0) 4(15.4) 11(12.4)
Ivor-Lewis 12(10.4) 5(19.2) 7(7.9)
Sweet 6(5.2) 0(0) 6(6.7)
Total esophagogastrectomy 2(1.7) 0(0) 2(2.2)
Anastomosis location, n (%) 0.988
Cervical 95 (82.6) 21 (80.8) 74 (83.1)
Intrathoracic 20(17.4) 5(19.2) 15(16.9)
Anastomosis technique, n (%)* 0.354
Mechanical 21(22.1) 5(20.8) 16 (22.5)
Hand sewn 68 (71.6) 16 (66.7) 52(73.2)
Hybrid 6 (6.3) 3(12.5) 3(4.2)
Surgeon’s experience 0.347
<10 esophagectomies 44 (38.2) 12 (46.2) 32(36.0)
>10 esophagectomies 71 (61.7) 14 (53.8) 57 (64.0)
Conduit for anastomosis, n (%)
Stomach 100 (87) 26 (100) 74 (83.1) 0.080
Jejunum 13(11.3) 0(0) 13 (14.6)
Colon 2(1.7) 0(0) 12(13.5)
Length of ICU stay, median (IQR) 4.0 (3.0-8.0) 14.0 (4.0-24.3) 4.0(3.0-6.0) <0.001
Score APACHE Il, median (IQR) 12.0(10.0-14.0) 13.5(11.8-15.3) 12.0(9.0-14.0) 0.047
Need for mechanical ventilation, n (%) 26 (22.6) 15 (57.7) 11(12.4) <0.001
In-hospital mortality 13(11.3) 9 (34.6) 4 (4.5) <0.001
30-day mortality 6(5.2) 4(15.4) 2(2.2) <0.001

IQR, interquartile range; SCC, squamous cell carcinoma; EGJ, esophagogastric junction. N+ refers to N1-N3 regional lymph node tumor
extension, according to TNM classification. Bold values are significant. * Anastomosis technique was not registered in 20 patients.

Esophageal Anastomotic Leakage
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Anastomotic leaks
n=26
Endoscopic treatment Conservative treatment Surgical treatment
n=9 n=3 n=13
TTS OTSC SEMS Suturing Deviation
endoclip n=1 n=6 the defect with
n=3 n=3 cervical
stoma
n=10
Success Failure Failure Success Failure Success Success Failure Failure Success
n=2 n=1 n=1 n=6 n=1 n=1 n=1 n=2 n=2 n=8
Deviation SEMS Deviation Endoscopic Recon-
with n=1 with treatment [ struction
cervical cervical n=1% n=5
stoma stoma
n=1 n=1
Died
before
H recon-
Failure Success Success struction
n=1 n=1 n=1 n=3

Fig. 1. Management of patients with EAL. * Initially two OTSC, followed by placement of two SEMS and EVT.
TTS, through-the-scope clip; OTSC, over-the-scope clip; SEMS, self-expandable metal stents; EVT, endoscopic

vacuum therapy.

time of diagnosis, the mean C-reactive protein was 268 +
103 mg/L. Thirteen patients (50%) developed septic shock
due to EAL.

The EAL was most of the times diagnosed through ra-
diological exams (12 by CT, 3 by radiographic contrast
examination) and in 11 patients by upper digestive en-
doscopy. The leak size was described in 21 patients. Eight
patients had a defect of less than 25% of anastomotic cir-
cumference, 9 patients had a defect up to 25-50%, and 4
had a defect >50%. In 1 patient the leakage was associated
with esophago-respiratory fistula.

The leak was limited to the mediastinum in 15 patients
(57.7%), of which 10 were contained. The remaining 5
were considered uncontained with mediastinitis. The
leak extended into the pleural spacein 11 patients (42.3%),
all being considered non-contained. During the follow-
up period, 3 patients had fistula formation.

Risk Factors for Anastomotic Leak

Univariable analysis revealed that EAL was signifi-
cantly associated with older age (p = 0.035), T and N tu-
mor category (OR 3.037 [1.161-7.943] and OR 3.088
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[1.078-9.751], respectively). Multivariable analysis re-
vealed that age and nodal disease were independent risk
factors for EAL (Table 1).

Patients with EAL spent more days in the ICU than
patients without leak (median 14 vs. 4 days, respectively;
p <0.001). The median APACHE II score on postopera-
tive day 1 was significantly higher in patients with leak
(13.5 vs. 12.0, p = 0.047). In-hospital mortality (34.6 vs.
4.5%) and 30-day mortality (15.4 vs. 2.2%) were signifi-
cantly higher in the leak group (OR 11.25 [3.10-40.78]
and OR 7.909 [1.36-46.00], respectively). Also, APACHE
IT score on postoperative day 1 was significantly associ-
ated with in-hospital mortality (p = 0.007).

Treatment Strategy

Fourteen patients needed surgical reintervention, one
after failure of endoscopic treatment (Fig. 1). The leak was
revised by suturing the defect in 3 patients, with success-
ful closure in 1 patient. Ten patients were treated by sur-
gical deviation, taking down the conduit and creating a
cervical stoma. After this procedure, 3 patients died dur-
ing hospitalization (2 of them in the first 30 days). Five
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Table 2. Characteristics of patients
submitted to endoscopy and surgery

Surgical treatment Endoscopic treatment p

(n=13) (n=10)

Age, mean + SD, years 65.0+11.6 69.0£10.0 0.185
Male sex, n (%) 11 (84.6) 8(80.0) 0.772
Score APACHE Il, median (IQR) 14.0 (12.0-16.5) 13.0(9.8-15.8) 0.471
C-reactive-protein, mean £ SD, mg/L  277.6%£91.4) 252.0+118.8) 0.564
Septic shock, n (%) 9(69.2) 3(30.0) 0.062
Leak location, n (%) 0.099

Cervical 6 (46.2) 8(80.0)

Thoracic 7 (53.8) 2(20.0)
Leakage size', n (%) 0.113

<25% 2/10(20.0) 5/9 (55.5)

25-50% 5/10 (50.0) 4/9 (44.4)

>50% 3/10(30.0) 0/9 (0.0)
Cavity drainage, n (%) 8(61.5) 5(50.0) 0.580

'In the surgical group, leak size was described in 9 of 13 patients, and in the endoscopic
group in 9 of 10 patients.

patients underwent new anastomosis reconstruction,
which was performed during the same hospitalization in
2 patients and both were discharged under an oral diet. In
the other 3 patients reconstruction was carried out elec-
tively and 1 of them died 5 days after the procedure with
mediastinitis as a result of new leak. One patient devel-
oped stenosis after reconstruction (1/4).

Endoscopic treatment was chosen as the primary treat-
ment in 10 patients. TTS-endoclips were used in 3 pa-
tients, OTSC in 1 patient, and SEMS in 6 patients. TTS-
endoclips were only used in small leaks (less than 10 mm),
with success in 2 of the 3 patients. OTSC was used as the
first treatment in only 1 patient with a leak with 15 mm.
Due to persistent leakage a SEMS was placed 1 week later
with success.

Endoscopic stenting was used as first-line therapy in 6
patients (4 partially covered SEMS and 2 fully covered
SEMS) and as rescue treatment in 2 patients (1 fully cov-
ered SEMS and 1 partially covered SEMS). Technical
placement of the stent was successful in all cases. All the
patients who received endoscopic stenting as first treat-
ment had clinical success and started oral intake before
hospital discharge.

Complications related to stent insertion occurred in 5
patients (62.5%): 2 cases of stent migration (1 fully cov-
ered SEMS and 1 partially covered SEMS) and 3 cases of
esophageal stenosis (3 partially covered SEMS). One of the
stent migrations was successfully managed with endo-
scopic repositioning and the other patient was managed
with removal and insertion of another stent. All stents
were removed between 4 and 8 weeks after placement.

Esophageal Anastomotic Leakage

EVT was used in 1 patient. This patient was initially
submitted to surgical reintervention (suture of anasto-
mosis) without success, and subsequently endoscopic
treatment was performed, first with 2 OTSC and then
with placement of 2 fully covered SEMS. After 38 days of
hospitalization the patient was discharged on an oral diet.
Two months later the patient returned to the hospital to
have the stents removed and EAL with mediastinum con-
tamination was diagnosed. EVT was used as rescue ther-
apy. Thirteen sponges were used and the treatment lasted
31 days. The patient needed hospitalization for 74 days.
One month after leak healing the patient started endo-
scopic dilatation due to esophageal stenosis.

Outcomes according to Treatment Strategy

In brief, the initial management was conservative in 3
patients, endoscopical treatment in 10 patients, and sur-
gical in 13 patients (Fig. 1). Concomitant drainage of an
infected cavity was performed in 50% of endoscopic-
treated patients (4 percutaneous drainage and 1 surgical
drainage) and in 62% of surgical group (7 drainage at the
time of surgery and 1 percutaneous drainage).

The patient demographics (age and sex), clinical sever-
ity variables (PCR at the diagnosis of leak, APACHE II
score on postoperative day, presence of septic shock) and
leak characteristics (leak location and size and presence
of a concomitant cavity) did not significantly differ be-
tween patients submitted to endoscopic and surgical
treatment (Table 2). Patients submitted to conservative
treatment were excluded from this analysis because of its
small size.
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Table 3. Outcomes after anastomotic leak according to treatment

Primary treatment

Conservative treatment

Endoscopic treatment Surgical treatment ~ p¢

(n=3) (n=10) (n=13)
Discharge under oral intake, n (%) 2 (66.7) 9 (90) 3(23.1) 0.001
Time until oral intake?, median (IQR), days 16; 564 10 (3-14) 35(11-262.5) 0.030
Length of ICU stay®, median (IQR), days 27 (12-68) 4 (3-13.5) 16 (6.3-24.0) 0.212
Length of hospital stay, median (IQR), days 36; 2079 36 (21-56.5) 35(23.8-52) 0.885
In-hospital mortality, n (%) 1(33.3) 1(10) 5(38.5) 0.132

IQR, interquartile range. Bold values are significant. ? Patients who died before starting oral intake were not included in this analysis
(conservative treatment: 2 patients; endoscopic treatment: 9 patients; surgical treatment: 5 patients). ® Patients who were not discharged
from the ICU were excluded (conservative treatment: 3 patients; endoscopic treatment: 10 patients; surgical treatment: 10 patients).
¢ Patients who died during hospitalization were excluded (conservative treatment: 2 patients; endoscopic treatment: 9 patients; surgical
treatment: 8 patients). ¢ Absolute numbers presented (sample of 2 patients). ¢ Analysis of statistically significant differences between

patients submitted to endoscopic and surgical treatment.

Table 4. Predictors of mortality and prolonged hospital stay

Mortality D Prolonged hospital stay (=30 days)’ p
yes no yes no
(n=7) (n=19) (n=13) (n=6)
Age, mean + SD, years 71.6x£8.0 65.6+11.3 0.203  64.3%£8.7 68.0£16.3 0.673
Male sex, n (%) 7 (100.0) 15(78.9) 0.187 11 (84.6) 4(66.7) 0.372
Score APACHE II, median (IQR) 15.0(12.0-17.0) 12.0(10.0-15.0) 0.210  13.0(10.0-14.5) 12.0(10.5-16.5) 0.894
C-reactive-protein, mean + SD, mg/L 270.3£98.9 266.9+107.4 0.943  287.9+106.4 224.3+115.8 0.251
Septic shock, n (%) 7 (100.0) 7 (36.8) 0.004 5(38.5) 2(33.3) 0.829
Leak location, n (%) 0.780 0.419
Cervical 4 (57.1) 12(63.2) 9(69.2) 3(50.0)
Thoracic 3(42.9) 7 (36.8) 4(30.8) 3(50.0)
Leakage size?, n (%) 0.911 0.680
<25% 3/7 (42.9) 5/14 (35.7) 3/10(30.0) 2/4 (50.0)
25-50% 3/7 (42.9) 6/14 (42.8) 5/10 (50.0) 1/4 (25.0)
>50% 1/7 (14.3) 3/14(21.4) 2/10(20.0) 1/4 (25.0)
Abscess, n (%) 3(42.9) 11 (57.9) 0495 6(46.2) 5(83.3) 0.127
Treatment, n (%) 0.301 0.784
Endoscopic 1(14.3) 9(47.4) 6 (46.2) 3(50.0)
Surgical 5(71.4) 8(42.1) 6 (46.2) 2(33.3)
Conservative 1(14.3) 2(10.5) 1(7.7) 1(16.7)

The bold value is significant.

! Patients who died during hospitalization were excluded. 2 Leak size was described in 21 patients.

Outcomes between the conservative, endoscopic and
surgical treatment regarding time to oral diet, length of
ICU and hospital stay, and in-hospital mortality are sum-
marized in Table 3. The median ICU length-of-stay was
non-significantly longer in the surgical group (16 days)
compared to the endoscopic group (4 days; p =0.212), but
the median hospital length-of-stay was similar in both
groups (36 days in endoscopic group vs. 35 days in surgi-
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cal group). There were no predictive factors for prolonged
hospital stay (Table 4).

Excluding patients who died during hospitalization,
oral intake before discharge was possible in 15 patients, 2
(100%) in the conservative group, 9 (100%) in the endos-
copy group, and 3 (60%) in the surgery group. The other
2 patients in the surgical group were discharged under
enteral feeding by tube jejunostomy. The median time

Ortigdo et al.



interval to oral intake was 10 days (3-14) after endoscop-
ic treatment and 35 days (11-262.5) after surgical treat-
ment (p = 0.030).

Overall, in-hospital mortality was 33.3% (1/3) in the
conservative group, 10% (1/10) in the endoscopic group,
and 38.4% (5/13) in the surgical group. The only predic-
tor of mortality following EAL was the presence of septic
shock at leak diagnosis (p = 0.004; Table 4).

Follow-up was complete in all 17 survivors and ranged
from 1.3 to 6.2 years. The 1-year survival rate was 88.2%.

Discussion

Esophagectomy remains a challenging and difficult
surgical procedure, associated with important mortality.
In our cohort, the 30-day mortality rate was 5.2%, with
patients with EAL responsible for two thirds. In addition,
in-hospital mortality was greater among patients with
EAL (34.6%) compared to those without this complica-
tion (4.5%). The overall anastomotic leakage rate of
21.8% observed in our center is in agreement with previ-
ous studies (rates ranging from 6 to 30%) [3, 16-18].
Identifying possible risk factors for esophageal leak may
provide opportunities to improve preoperative patient
conditions and also to choose the most adequate surgical
procedure.

A correlation between higher age and EAL was found
in univariate and multivariate analysis. However, most
previous studies have not found a significant correlation
between age and EAL [19, 20].

Patients with hypertension, diabetes mellitus, and al-
coholic or smoking habits were not significantly predis-
posed to EAL, although there seems to be a tendency for
hypertension among those with leak. These results are
not consistent with previous studies [19, 21]. In fact, Kas-
sis etal. [3] identified various risk factors, such as conges-
tive heart failure, coronary and peripheral artery disease,
smoking habits, and cervical anastomosis, all of them
with a potential to compromise microvascular supply to
the healing of anastomosis. T and N categories of clinical
TNM staging were both risk factors for EAL. A possible
explanation for this association may be the fact that these
patients may require a longer and more extensive sur-
gery.

In agreement with the remaining literature, we also did
not find neoadjuvant therapy as a risk factor for anasto-
motic leak [3, 19, 22, 23]. Since clinical T3 or T4 and the
presence of regional lymph node metastasis at diagnosis
were significantly associated with EAL, TNM reassess-

Esophageal Anastomotic Leakage

ment after neoadjuvant therapy would allow for further
understanding of the impact of neoadjuvant therapies on
the postoperative prognosis.

The surgical procedure and surgeon’s experience
were not significantly associated with EAL. However,
patients submitted to Ivor-Lewis had a higher rate of
EAL (41.7%) than patients submitted to the McKeown
procedure (21.3%). The anastomosis technique was not
a risk factor for EAL, as described in a meta-analysis
published in 2014. However, 67% of the EAL patients
had hand-sewn esophagogastric anastomosis [24]. A
recent systematic review with meta-analysis revealed
that patients undergoing a transthoracic approach were
associated with significantly lower rates of EAL [23].
Surprisingly, in our study, the EAL rate was similar in
patients with intrathoracic anastomosis (25%) com-
pared with cervical anastomosis (22.1%). These results
may be due to the limited number of intrathoracic anas-
tomosis. In fact, many surgeons prefer a cervical anas-
tomosis since a wider oncological resection margin can
be achieved and eventual anastomosis dehiscence is
usually less severe.

EAL was significantly associated with an increased
length of ICU stay and in-hospital mortality. We only
measured the APACHE II score on the first day after sur-
gery, therefore it does not reflect patient status at the time
of leak diagnosis. Even so, patients with higher APACHE
IT scores revealed a higher risk of EAL, which means that
these patients on the first postoperative day already had
clinical and analytical changes that raise the hypothesis of
a surgical complication. According to our results, a high-
er APACHE II score should influence the time of surveil-
lance in ICU. Schniewind et al. [25] recorded patients’
APACHE II scores at the time of treatment initiation. In
this study, the APACHE II score were 14, 15, 11, and 5 in
the EVT, surgery, SEMS, and conservative groups, eluci-
dating that patients with a higher score needed a more
interventional treatment.

Currently, there is no standardized treatment algo-
rithm for patients with EAL. The management of EAL
should be individualized and guided by the magnitude
of the leak and the severity of the clinical condition. The
therapeutic decision also depends on medical prefer-
ences of the physician in charge and the availability of
treatment at the time of diagnosis. Some authors sug-
gested possible therapeutic strategies. Patients with as-
ymptomatic localized radiological cervical leak could
be managed conservatively [26]. In addition, endoscop-
ic clipping may be a successful treatment for small leaks,
but in larger defects its efficacy is limited. In the most

GE Port ] Gastroenterol 2023;30:38-48 45
DOI: 10.1159/000520562



severe cases, two major therapeutics have been encour-
aged: insertion of SEMS or surgical exploration. A sys-
tematic review published in 2017 suggested SEMS-
based therapy as an alternative to surgical treatment,
excluding cases such as patients with anatomical leaks
unfit for SEMS, patients with endoscopic signs of con-
duit necrosis, or septic patients. They concluded that
the overall postprocedural in-hospital mortality is at
least double that following SEMS introduction [27]. In
our cohort study, in 8 patients the medical team decid-
ed to use SEMS (6 as the first-treatment and 2 as sec-
ond-line therapy). Complete healing of the leak was
achieved in 7 patients (success rate of 87.5%), similar to
reported in previous studies (ranging from 70 to 81%)
[27-29]. In 1 patient, the stent was introduced late in
the course of the disease, which may explain the thera-
peutic failure. Esophageal stenosis was the most com-
mon complication related to stent removal and oc-
curred in 3 patients (37.5%). All of them occurred in
patients with partially covered SEMS. Stent migration
occurred in 2 patients (25%). Despite the small number
of patients with SEMS, the rate of complications related
to stent insertion are in line with previous studies [30].

Recently, EVT has been described as a new effective
treatment option. In contrast to stent placement, EVT re-
quires multiple endoscopic procedures. In our study, the
only patient treated with EVT needed 10 endoscopies in
only 1 month. Nevertheless, EVT allows visualizing the
wound cavity and optimal drainage, being very effective
on sepsis control in patients with mediastinitis. A meta-
analysis published in 2020 compared EVT and SEMS for
EAL and revealed a significantly higher success rate of
EVT in healing EAL, a shorter duration of treatment, and
a lower in-hospital mortality rate [12].

In our series, 3 patients were submitted to leak suture,
with successful closure in only 1 of them. Ten patients
were treated with surgical deviation by taking down the
conduit if not viable and creating a cervical stoma. Three
patients died during hospitalization due to sepsis. The
other 7 patients had hospital discharge, 2 with anastomo-
sis reconstruction and 5 with jejunostomy. Although the
leak is easily controlled with this procedure, the right time
to perform esophageal reconstruction is a difficult deci-
sion, forcing patients to remain on an artificial diet some-
times for more than a year. In the operative group, 61.5%
died before starting oral intake. The time to oral intake
was significantly longer in the surgical group when com-
pared to the endoscopic group. Crestanello et al. [16], de-
scribed the management of 47 patients with EAL. A sur-
gical approach was made in 20 patients and esophageal

46 GE Port ] Gastroenterol 2023;30:38-48
DOI: 10.1159/000520562

diversion was the chosen procedure in only 2 patients.
Reinforcement of the anastomosis and anastomotic re-
pair were the most performed procedures. In-hospital
mortality was lower (15%) compared with rates observed
in our center.

Despite the small number of patients in each treat-
ment group, there were no statistically significant differ-
ences between the groups of patients treated surgically
and endoscopically. However, there was a tendency to-
wards surgical treatment in patients with dehiscence of
more than 50% of the circumference of the anastomosis
or with septic shock. It is noteworthy in our study that a
higher rate of in-hospital mortality was observed in pa-
tients who underwent surgical intervention (38.5%) as
compared with endoscopic (10%) and conservative treat-
ments (33%). Taking into account the outcomes of the
leak patients, we consider that surgical intervention is
indicated for patients with dehiscence of >75% of the
anastomosis, unstable patients, or when endoscopic
treatment fails.

The retrospective nature of our cohort presented lim-
itations mainly in the collection of potential risk factors.
An example is nutritional status data, such as weight and
albumin, which were not consistently recorded pre-ICU
admission. The same applies to history of cardiac ar-
rhythmia or chronic obstructive pulmonary disease,
clinical factors associated with leak occurrence previous-
ly in the literature. Given that diagnostic exams and ther-
apeutic decisions are dependent on medical judgement
and equipment availability, there may be regional differ-
ences in the decision-making standards. This unicenter
design could therefore limit the generalizability of find-
ings.

Considering the postoperatory mortality rate in our
cohort, identification of risk factors for EAL may help
change preoperative management.

We recommend that once EAL is diagnosed, individu-
alized treatment should be given according to the size of
the leak, extent of the contaminated cavity, and status of
the patient. Analysis of EAL treatment favors, in our
opinion, endoscopic treatment instead of an aggressive
approach. Further investigation is needed to determine
which factors make us decide for endoscopic treatments,
mainly SEMS and EVT, instead of surgical approach.
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Abstract

Background: Tissue sampling using endoscopic ultrasound-
guided fine-needle aspiration is the gold standard for diag-
nosing malignant pancreatic tumors; however, its sensitivity
and specificity are highly variable. Thus, fine-needle biopsy
using cutting needles has been developed to overcome cur-
rent limitations and improve diagnostic yield. Our study
compared two fine-needle biopsy needles for tissue sam-
pling for pancreatic solid lesions. Materials and Methods:
Samples obtained from patients with pancreatic solid le-
sions using the 22-gauge fine-needle biopsy needles (Fran-
seen needle or reverse bevel needle) were retrospectively
analyzed. The primary outcomes were diagnostic yield and
sample adequacy. The secondary outcome was diagnostic
performance. The analysis was performed using 2 x 2 tables
to calculate sensitivity, specificity, positive predictive value,

negative predictive value, and diagnostic accuracy for each
needle type. Proportions were compared using the Z test.
For quantitative variables, a comparative analysis was per-
formed using Student’s t test. Qualitative and unpaired out-
come variables were described using Fisher's exact test. Re-
sults: Sixty-three patients with pancreatic lesions were in-
cluded in the analysis. The fine-needle biopsy Franseen and
reverse bevel groups included 33 and 30 patients, respec-
tively. An adequate sample was obtained in 97% of patients
in the Franseen needle group versus 80% in the reverse bev-
el needle group; the diagnostic yields in these groups were
93.9 and 66.7%, respectively. Neither differences between
needle passes nor complications were noted. The sensitivity
and specificity were 93.5 and 100%, respectively, in the fine-
needle biopsy Franseen group, versus 71 and 100%, respec-
tively, in the reverse bevel needle group. Conclusions: The
Franseen needle was more effective for sampling pancreatic
tumors than the reverse bevel needle.
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Biopsia por agulha fina com 22-gauge: estudo
comparativo em lesdes solidas pancreaticas

Palavras Chave
Biopsia - agulha-fina - Neoplasia pancreatica -
Ecoendoscopia

Resumo

Introducdo: A aquisicdo de tecido através de puncdo com
agulha fina guiada por ecoendoscopia é o padrao para o
diagnéstico de neoplasias pancredticas malignas; contu-
do, a sua sensibilidade e especificidade é altamente
varidvel. A bidpsia por agulha fina (FNB) usando agulhas
cortantes foi desenvolvida para ultrapassar as limitagoes
atuais. Este estudo comparou duas agulhas de FNB na
aquisicao de tecido de lesdes pancreaticas sélidas. Méto-
dos: Amostras obtidas de doentes com lesdes pancreati-
cas solidas utilizando agulha de FND de 22 gauge (Fran-
seen ou reverse bevel) foram avaliadas retrospetiva-
mente. Os outcomes primarias foram a rentabilidade
diagnéstica e a adequabilidade das amostras. O outcome
secundario foi a performance diagnéstica. A andlise es-
tatistica foi realizada através de tabelas de contingéncia 2
X 2 para calculo da sensibilidade, especificidade, valor
preditivo positivo e negativo e acuidade para cada tipo de
agulha. As proporcoes foram calculadas utilizando o tes-
te-Z. Para varidveis quantitativas foi realizada analise
comparativa com teste t-Student. Varidveis qualitativas e
nao pareadas foram comparadas com teste exato de Fish-
er. Resultados: Foram incluidos 63 doentes com lesdes
pancreaticas (33 no grupo FNB Franseen e 30 no grupo
reverse bevel). Foram obtidas amostras adequadas em
97% do grupo Franseen vs 80% no grupo reverse bevel,
sendo a rentabilidade diagnéstica de 93.9 e 66.7%, respe-
tivamente. Nao houve diferencas no nimero de passa-
gens nem nas complicagdes. A sensibilidade e especifici-
dade foram, respetivamente, de 93.5 e 100% no grupo
Franseen versus 71 e 100% no grupo reverse bevel. Con-
clusées: A agulha Franseen foi mais efetiva na aquisicao
de amostras de lesdes pancredticas do que a agulha re-

verse bevel. © 2022 Sociedade Portuguesa de Gastrenterologia.
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Introduction

Ultrasound-guided fine-needle aspiration (EUS-
FNA) is considered the diagnostic standard for malig-
nant pancreatic tumors; however, its sensitivity and
specificity are widely variable, ranging from 73 to 96.5%
and from 71.4 to 100%, respectively [1]. Several factors
can affect the outcome of EUS-FNA such as the needle
caliber and design, application of suction, use of stylet,
onsite cytopathological evaluation of specimens, number
of passes, location and size of the tumor, and experience
of the endosonographer. The main disadvantage of FNA
is that the sampled tissue does not necessarily retain the
cellular architecture of the stroma, which is critical for
establishing the diagnosis. Recent developments in nee-
dle design have permitted the acquisition of core biopsies
to overcome the limitations of FNA and preserve the cel-
lular architecture, thereby improving diagnostic perfor-
mance [2]. This new tissue acquisition technique is de-
nominated fine-needle biopsy (FNB). Two recently in-
troduced FNB needles include the reverse bevel needle
Echotip ProCore® (Cook Medical Inc., Limerick, Ire-
land) and Franseen tip needle Acquire® (Boston Scien-
tific Co., Natick, MA, USA). FNB needles have special
relevance in oncology, as this technique of tissue acquisi-
tion allows molecular tumor profiling for targeted ther-
apy and more frequent immunohistochemical staining
than FNA needles [3, 4].

Randomized clinical controlled trials have revealed
that the reverse bevel needle has a threefold better abil-
ity to obtain histological core samples and a higher di-
agnostic yield than the standard FNA needle (92 vs. 30%,
p =0.006, 20 vs. 75%, p = 0.010, respectively) [5, 6]. Al-
though a systematic review and meta-analysis identified
no difference in diagnostic accuracy between these two
needles, the reverse bevel needle required fewer passes
[7]. Moreover, the Franseen needle was linked to a diag-
nostic accuracy rate of 96%, versus 88% for the FNA
standard needle, as well as a higher mean histology cell
block score with fewer needle passes (2.88 vs. 3.82; p <
0.001) [8]. More recently, a randomized clinical trial
compared a 22-gauge Franseen needle and 20-gauge re-
verse bevel needle, revealing higher diagnostic accuracy
for the Franseen needle (87 vs. 67%; p = 0.02) [9]. How-
ever, the difficulty in using a higher-gauge needle may
affect tissue sampling in certain endoscopic positions.
Thus, the main objective of our study was to compare
the diagnostic yield of two different FNB needles with
the same caliber in the EUS-guided sampling of pancre-
atic solid lesions.

Jaurrieta-Rico et al.



Materials and Methods

This was a retrospective observational study in which we com-
pared a cohort of patients with pancreatic solid lesions who under-
went sampling using a 22-gauge FNB reverse bevel needle and a
22-gauge FNB Franseen needle between September 2016 and
March 2020 at Instituto Nacional de Cancerologia in Mexico City,
Mexico. This study was approved by the Instituto Nacional de
Cancerologia Investigation Committee with the approval No.
2020/0115. Men and women >18 years old were eligible for enroll-
ment. We excluded patients who met any of the following criteria:
presence of cystic lesions, pregnancy, international normalized ra-
tio >1.5, partial thromboplastin time >42 s, platelet count <50,000,
surgically altered anatomy, anticoagulant treatment, hemodynam-
ic instability, and less than 6 months of follow-up.

Patients were divided into two groups according to the FNB
needle used for sampling. Clinical and demographics variables
such as age, sex, tumor size and localization, number of needle
passes, biopsy route, complications, tissue adequacy, and diagnos-
tic yield were analyzed.

The quality of the tissue sample and diagnostic yield were re-
ported by pathologists dedicated to pancreatobiliary pathology.
Sample adequacy was defined as the presence of sufficient tissue to
allow complete histological evaluation.

Tissue samples submitted for cytopathological analysis were
interpreted using the criteria established by the Papanicolaou So-
ciety System for pancreatobiliary cytopathology classification as
follows: category I (nondiagnostic), category II (negative for ma-
lignancy), category III (atypical), category IV (benign neoplastic,
other neoplastic), category V (suspicious for malignancy), and cat-
egory VI (positive for malignancy) [10]. Tissue samples submitted
for histopathological analysis were interpreted by surgical pathol-
ogists. Pathologists were blinded to the type of needle used.

EUS Tissue Sampling Technique

All procedures were performed under intravenous sedation us-
ing a combination of propofol and fentanyl. An Olympus Linear
Echo-endoscope (Olympus GF-UCT180, Tokyo, Japan) was used
with an EU-2 Premier and EU-2 Premier-Plus processor. All pro-
cedures were performed by two expert endosonographers who had
performed >1,000 studies.

Once the lesion was identified under ultrasonographic examina-
tion, it was punctured using an FNB needle with stylet. After punc-
ture, the stylet was removed, and 5 mL of suction was applied. Sam-
pling was performed using the fanning technique, and each pass con-
sisted of 10-15 back-and-forth movements. Once the pass was
completed, the needle was removed for tissue preparation. Consider-
ing previous studies that found no benefit in diagnostic yield after
taking more than two passes, a goal of two passes was considered the
standard, and additional passes were performed at the discretion of
the endoscopist after visual inspection of the obtained tissue.

Tissue Processing

Once the needle was removed, a smear was extended on glass
slides, dried in air, and then preserved using Hemacolor® stain
(Merck KGaA, Darmstadt, Germany). A second smear was then
extended on a glass slide, immediately immersed in 96% ethyl al-
cohol, fixed for at least 10 min, and dyed with the Pap smear tech-
nique using the integrated Tissue-Tek Prisma® platform (Sakura
Finetek USA Inc., Torrance, CA, USA).

Comparison of Two Types of 22-Gauge
FNB Needles for Pancreatic Tumors

The additional tissue was placed in a 96% ethanol-based solu-
tion with polyethylene glycol and rifampicin (Carbowax®) for at
least 30 min, centrifuged, decanted, and placed in a centrifugal
plastic tube to be fixed with 10% formalin to create cell blocks. Cell
blocks were then placed on rice paper inside inclusion capsules and
processed to generate paraffin blocks. The needle was routinely ir-
rigated with Carbowax® to place any residual tissue in the solution.
There was no pathologist or cytotechnologist present in the endo-
scopic room during the procedure.

The samples sent for histological analysis were placed in 10%
formalin and then processed for paraffin inclusion. Subsequently,
sections were generated and dyed with hematoxylin and eosin for
histopathological analysis.

Statistical Analysis

SPSS software for Windows v.25 (IBM Corp., Armonk, NY,
USA) was used for analysis. A sample size was calculated for a two-
queue hypothesis with a type I error rate set to 0.05, study power
of 90%, and B-magnitude of 20%. The required sample calculated
for each group was 95 patients. The analysis was performed using
2 x 2 tables to calculate sensitivity, specificity, positive predictive
value, negative predictive value, and diagnostic accuracy for each
needle type. Proportions were compared using a Z test. For quan-
titative variables, a descriptive analysis was performed using Stu-
dent’s ¢ test. Qualitative and unpaired outcome variables were de-
scribed using Fisher’s exact test. p < 0.05 denoted statistical sig-
nificance. We performed a multiple logistic regression model to
determine the probability of reaching diagnosis according to the
type of needle used. We adjusted our model by age, size of the tu-
mor, and biopsy route. We did not include site of tumor in the
analysis, as we found it to be colinear with biopsy route.

For statistical analysis and the construction of 2 x 2 tables, bi-
opsies under categories I-IV were considered negative for malig-
nancy. Biopsies under categories V and VI were considered posi-
tive. Biopsies considered positive for malignancy in patients who
had a favorable evolution after 6 months were considered false
positives. Biopsies negative for malignancy in patients who expe-
rienced progression of neoplastic disease within 6 months were
considered false negatives, as were those in patients diagnosed with
malignancy using other sampling methods such as surgery or im-
age-guided biopsy or by repeating a EUS-guided FNA/FNB.

Results

In total, 63 patients with solid pancreatic lesions were
identified. The Franseen needle group included 33 pa-
tients (mean age, 61.36 + 14.12 years), including 19 fe-
males (57.6%). The most common tumor location in this
group was the head of the pancreas (66.7%), and the mean
tumor size was 39.45 + 23.58 mm. The reverse bevel nee-
dle group included 30 patients (mean age, 63.37 + 12.35
years), 19 of whom were female (63.3%). The most com-
mon tumor location in this group was the head of the
pancreas (70%), and the mean tumor size was 37.13 + 14.1
mm.
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Table 1. Baseline characteristics -
Characteristics

FNB Franseen
(n=33),n (%)

FNB reverse bevel p
(n=30), n (%)

Age 61.36+14.12 63.37£12.35 0.553
Gender
Male 14 (56) 11 (44) 0.797
Female 19 (50) 9 (50)
Localization
Head 22 (66.7) 21 (70) 0.689
Uncinate process 3(9.1) 2(6.7)
Neck 2 (6.1) 4(13.3)
Body 5(15.2) 3(10)
Tail 1(3) 0(0)
Size, mm 39.45+23.58 37.13£14.1 0.641
Ultrasonographic appearance
Homogeneous 28 (84.9) 28(93.3) 0.466
Heterogeneous 5(15.1) 2(6.7)

FNB, fine-needle biopsy.

Table 2. Main results
Characteristics

FNB Franseen
(n=33),n (%)

FNB reverse bevel p
(n=30), n (%)

Technical success
Adequate sample
Yes
No
Diagnostic yield
Number of passes

Number of procedures for diagnosis

Biopsy route
Transgastric
Transduodenal

Complication

33(100) 30(100)

32(97) 24 (80) 0.047
1(3) 6 (20)

31(93.9) 20 (66.7) 0.009
2.06+0.34 2.20+0.48 0.199
1.06+0.242 1.33+0.479 0.008
25(75.7) 23 (76.6) 0.933
8(24.3) 7 (23.4) 0.933
0 0

FNB, fine-needle biopsy.

There were no significant differences in age, gender,
tumor location and size, and ultrasonographic features
between groups. Baseline characteristics are presented in
Table 1.

The technical success rate was 100% in both groups.
The rate of sample adequacy was 97% in the Franseen
needle group, compared with 80% in the reverse bevel
needle group (p =0.047). The diagnostic yield in the Fran-
seen needle group was 93.9%, versus 66.7% in the reverse
bevel needle group (p = 0.009). The mean numbers of
passes were 2.06 + 0.34 in the FNB Franseen needle group
and 2.20 £ 0.48 in the reverse bevel needle group. No
complications were recorded in either group. The main
results are presented in Table 2.
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In the Franseen needle group, 29 of 33 biopsies were
true positives for malignancy, whereas the remaining 4
patients consisted of 2 true negatives and 2 false negatives,
resulting in a sensitivity and a specificity of 93.5 (95%
confidence interval [CI] = 78.58-99.21) and 100% (95%
CI=15.81-100), respectively. The Franseen needle group
had a positive predictive value of 100% and a negative
predictive value of 50% (95% CI = 20.74% to 79.26%.

In the reverse bevel needle group, 20 of 30 biopsies
were true positives for malignancy, whereas the remain-
ing biopsies included eight false negatives and two true
negatives, resulting in a sensitivity and a specificity of 71
(95% CI = 51.33-86.78) and 100% (95% CI = 15.81-100),
respectively. The reverse bevel group had a positive pre-
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Table 3. Sensitivity, specificity, positive
and negative predictive values, and

FNB Franseen, % FNB reverse bevel, %

diagnostic accuracy for each needle group
Sensitivity
Specificity
PPV
NPV
Diagnostic accuracy

93.5 714
100 100
100 100
50 20

93.9 733

PPV, positive predictive value; NPV, negative predictive value; FNB, fine-needle biopsy.

Table 4. Histological diagnosis
Diagnosis

FNB Franseen
(n=33),n (%)

FNB reverse bevel p
(n=30), n (%)

Adenocarcinoma

Neuroendocrine tumor

Lymphoma

Biliary intraepithelial neoplasia
Mucinous cystadenocarcinoma

Fibrosis

27 (81.8) 25(83.3) 0.876
3(9.0) 3(10) 0.893
1(3.0) 1(3.3) 0.946
1(3.0) 0 0.342
1(3.0) 0 0.342
0 1(3.3) 0.296

FNB, fine-needle biopsy.

Table 5. Adjusted multiple logistic regression

Variable OR 95% ClI p

Type of needle? 0.753 0.625-0.901 0.004
AgeP 1.007 0.998-1.016 0.155
Tumor sizeP 1.000 0.994-1.003 0.931
Biopsy route© 0.984 0.777-1.247 0.896

OR, odds ratio; Cl, confidence interval. @ Procore reference.
b Continuous. € Transduodenal reference.

dictive value of 100% and a negative predictive value of
20% (95% CI = 12.22-30.99%). The results of sensitivity,
specificity, positive and negative predictive values, and
diagnostic accuracy for each needle group are presented
in Table 3.

In the Franseen needle group, 2 patients repeated
EUS-guided biopsy, and the second biopsy was positive
for malignancy in both cases. Percutaneous tomography-
guided biopsy was requested for 1 patient in the Franseen
needle group diagnosed with lymphoma to obtain addi-
tional tissue for immunohistochemistry staining.

In the reverse bevel needle group, of the 10 patients
with nondiagnostic EUS samples, 5 repeated EUS-guided
biopsy to establish the diagnosis. Two patients required a

Comparison of Two Types of 22-Gauge
FNB Needles for Pancreatic Tumors

second sampling technique, and they were diagnosed via
CT-guided biopsy. Two patients were proposed for best
supportive care after a nondiagnostic result, but with ev-
idence of progressive neoplastic disease, and they died
within 6 months of follow-up. One patient was diagnosed
by surgery.

The most common pathological diagnosis was adeno-
carcinoma in 82.5% of patients, followed by neuroendo-
crine tumor in 9.5% of patients. Diagnostic data are sum-
marized in Table 4.

In multiple regression analysis, using the reverse bevel
needle, compared to the Franseen needle, resulted in a
lower risk of reaching diagnosis, accounting for the other
factors. With the reverse bevel needle, we found 0.75
times the risk of reaching diagnosis, compared to the
Franseen needle. Furthermore, age, tumor size, and bi-
opsy route did not show significance when assessing their
odds for reaching diagnosis. The results of regression
analysis are presented in Table 5.

Discussion/Conclusion

This comparative study regarding the diagnostic perfor-
mance of two FNB needles focused specifically on needle
design, as the groups were balanced in terms of needle
gauge, sampling technique, lesion size, and number of pass-

GE Port ] Gastroenterol 2023;30:49-56 53
DOI: 10.1159/000521465



es. To our knowledge, this is the first comparative analysis
between the 22-gauge FNB Franseen needle and 22-gauge
FNB reverse bevel needle. Our results illustrated that the
FNB Franseen needle is better than the FNB reverse bevel
needle regarding sample adequacy and diagnostic yield.

In particular, we observed high diagnostic performance
in the Franseen needle group. A meta-analysis of pancre-
atic solid lesions sampled using only 22-gauge Franseen
needles recorded a pooled rate of diagnostic yield of 92.7%
(95% CI = 86.4-96.2) and noted no difference in conduct-
ing the rapid on-site evaluation [11]. A second recent me-
ta-analysis comparing FNB needle performance reported
a sample adequacy rate of 97% (95% CI = 94.8-99.3) and
adiagnostic accuracy rate of 95% (95% CI = 92.5-97.5) for
pancreatic lesions sampled using FNB Franseen needles,
consistent with our results [2]. Regarding the diagnostic
performance of the reverse bevel needle, our results were
inferior to published findings. A subanalysis of a study
comparing FNA and FNB reverse bevel needles reported
a diagnostic yield of 87% for pancreatic lesions. Neverthe-
less, recent publications comparing different FNB needles
recorded diagnostic yields of 67-81% for the FNB reverse
bevel needle in pancreatic lesions in line with our results
[9,12-14]. To our knowledge, the randomized clinical tri-
al conducted by Karsenti et al. [9] was the first study to
compare the Franseen and the reverse bevel needles. How-
ever, their study used a 20-gauge reverse bevel needle,
which we believe can limit tissue sampling in certain en-
doscopic positions. This study reported that the Franseen
needle showed superior sample adequacy (100 vs. 82%)
and diagnostic accuracy (87 vs. 67%). One of the observa-
tions of this analysis was that the Franseen needle pro-
vided almost twofold more tissue than the 20-gauge re-
verse bevel needle, which may be attributable to stiffness
and poor maneuverability associated with the bigger cali-
ber [9]. In our comparison, we included only the 22-gauge
caliber and obtained similar results and thus we can con-
clude that the higher diagnostic yield and more adequate
tissue acquisition might be exclusively associated with the
design of the needle independently of the needle caliber.
Young Bang et al. [15] prospectively compared sample
cellularity with different 22-gauge needle designs and tis-
sue sampling techniques including the Franseen and re-
verse bevel needles. Samples collected by fork-tip or Fran-
seen needles had significantly higher cellularity than sam-
ples collected by reverse-bevel or Menghini-tip needles (p
<0.001). Pancreatic neoplasias were identified with great-
er than 90% accuracy using Franseen needles with an odds
ratio of 5.18 in comparison to reverse bevel needles (95%
CI = 2.53-10.6, p < 0.001). The reported sensitivity for
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pancreatic lesions sampled with suction was in accor-
dance to our study, with a sensitivity of 73.1% (52.2-88.4)
for reverse bevel needles and 92.6% (75.7-99.1) for Fran-
seen needles (p = 0.022). In a subanalysis the best cellular-
ity was achieved with a stylet retraction technique for the
Franseen needles and a suction technique for the reverse
bevel needles [15].

We defined two as the standard number of needle
passes for the FNB procedure in our study. A retrospec-
tive cohort showed that the tissue sample adequacy rate
for histological diagnosis per pass using 22-gauge Fran-
seen needles was 89% for the first pass increasing to 99%
after the second pass, without further improvement with
additional passes [16]. Another retrospective study of 38
patients with pancreatic lesions biopsied using FNB Fran-
seen needles recorded a histological diagnosis rate of
96.7% with an average of 2.1 passes [17]. Stathopoulos et
al. [18] prospectively studied the quality of specimens
sampled with 22-gauge Franseen needles observing a
high-quality histology specimen with a Payne score of 3
in 92.5% of patients after 2 needle passes with a diagnos-
ticaccuracy of 85%. Furthermore, a subanalysis of a meta-
analysis comparing the performance of FNB reverse bev-
el and FNA needles determined than an average of 1.3-
1.4 passes was required to make a diagnosis using an FNB
reverse bevel needle [19].

Twenty-two-gauge FNB needles may have the ideal
size for pancreatic tissue sampling, in contrast to FNA
needles, in which a smaller 25-gauge caliber may have
slightly better sensitivity [20, 21]. The differences between
the 22- and 25-gauge FNB needles have not been exten-
sively studied. Two studies detailed the performance of
25-gauge FNB Franseen needles, reporting sample ade-
quacy rates of 79 and 82%, respectively, which may be in-
ferior to the aforementioned rates for 22-gauge needles
[22, 23]. A randomized prospective study compared diag-
nostic yields for 25- and 22-gauge Franseen needles in pa-
tients with solid pancreatic lesions finding no significant
difference in diagnostic yield (98 vs. 88%, p = 0.105, re-
spectively), however finding that the 25-gauge group re-
quired additional passes to obtain an adequate cell block
(1.6 £ 0.6 vs. 0.4 £ 0.7, p = 0.001) [24]. A second noninfe-
riority study compared the same needles finding no statis-
tical difference in adequate histological assessment, but
with a superiority in high-quality tissue acquisition with
the 22-gauge needle in 45.5 versus 25% in the 25-gauge
group [25]. A prospective randomized trial compared the
histological core procurement rate using the Gerke Score
in patients with peripancreatic and pancreatic lesions
finding histological core procurement rates of 87.1 versus
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97.1% for the 25- and 22-gauge needles, respectively, with
a better high-quality specimen rate in the 22-G group
(70.0 vs. 28.6%, respectively; p < 0.001), but no difference
in overall diagnostic accuracy [26].

Our study did not evaluate macroscopic on-site evalu-
ation (MOSE) by the endoscopist. The examination of
macroscopic whitish visible core or bloody tissue gran-
ules in the tissue sampled from FNB needles may further
increase diagnostic accuracy. So et al. [27] found that
sampling heterogenous lesions with 22-gauge Franseen
needles in association with MOSE provides a high diag-
nostic accuracy of 97.3%. With only a median of 2 or 3
passes required to get adequate tissue in 91.2% of the pa-
tients, only 5.3% requiring 4 or more passes. Standardiza-
tion of MOSE protocols are yet to be defined.

The main limitations of our study were its retrospec-
tive design and the small sample size in each group. But
even with a small sample size our study was able to accu-
rately detect a significant difference between the two nee-
dle groups, and the regression model also reached statisti-
cal significance as performed. The study strengths were
that the compared groups were homogeneous and all rel-
evant information was available for comparing outcome
variables. Another advantage was that the pathologists
who analyzed the samples were blinded to the needle
used. Our results should be further confirmed in prospec-
tive randomized trails.

In conclusion, this study demonstrated that the
22-gauge FNB Franseen needle is more effective for EUS-
guided sampling of pancreatic solid lesions than the
22-gauge FNB reverse bevel needle.
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heart metastasis, this case shows that an aggressive initial
approach with surgical metastasectomy may prolong the
median survival of the patients.
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Abstract

Metastatic hepatocellular carcinoma (HCC) to the right atri-
um without invasion of the inferior vena cava is a very rare
and difficult diagnosis, especially when the primary tumour
is yet to be known. A 68-year-old man with symptoms of
heart failure was admitted to the emergency department;
his transthoracic echocardiogram showed a mass compre-
hending almost the totality of the right atrium, obliterating
its entrance nearly completely and impeding the normal au-
ricular-ventricular flux, described as a possible auricular
myxoma. The patient was promptly transferred to cardiotho-
racic surgery and submitted to an urgent surgery to com-
pletely remove the mass, which was macroscopically de-
scribed as suspected of malignancy. Further investigation
demonstrated a single nodule in the liver with malignantim-
aging characteristics, and the histology confirmed the diag-
nosis of metastatic HCC of the right atrium, without meta-
static disease elsewhere. He was then submitted to radiofre-
quency ablation and medicated with sorafenib. The disease
progressed slowly but subsequently involved the inferior
vena cava and portal vein, culminating in his death 4 years
and 3 months after the diagnosis. Although the prognosis
for metastatic HCC may be poor, especially with intracavitary
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Metastase intracardiaca isolada: O primeiro sinal de
carcinoma hepatocelular

Palavras Chave
Insuficiéncia cardiaca aguda - Metastase cardiaca isolada -
Carcinoma hepatocelular

Resumo

A metastizacao intracardiaca de um carcinoma hepatoce-
lular sem invasao da veia cava inferior é um diagnéstico
raro e dificil, especialmente quando o tumor primario ndo
foi ainda diagnosticado. Um homem de 68 anos foi ad-
mitido no Servico de Urgéncia com sintomas de insu-
ficiéncia cardiaca aguda. O ecocardiograma transtoracico
mostrou uma massa que atingia quase a totalidade da au-
ricula direita, praticamente obliterando a sua entrada e
impedindo o normal fluxo auriculoventricular, descrita
como possivel mixoma auricular. O doente foi imediata-
mente transferido para cirurgia cardiotoracica e submeti-
do a cirurgia urgente para ressecao da massa que foi mac-
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roscopicamente descrita como suspeita de malignidade.
A investigacdo subsequente demonstrou um nédulo iso-
lado hepético com caracteristicas imagioldgicas de malig-
nidade, e a histologia da massa auricular confirmou o di-
agnostico de metastizagao auricular de carcinoma hepa-
tocelular. O doente foi posteriormente submetido a
ablacdo por radiofrequéncia e medicado com sorafenib,
com progressdo lenta mas continua da doenca e subse-
quente atingimento metastatico da veia cava inferior e
veia porta, que culminou na sua morte quatro anos e trés
meses apo6s o diagnoéstico. Apesar do progndstico ser
reservado para o carcinoma hepatocelular metastatico,
especialmente na presenca de metastases intracardiacas,
este caso clinico mostra que uma abordagem inicial mais
agressiva com metastasectomia pode prolongar a sobre-
vida média dos doentes.

© 2021 Sociedade Portuguesa de Gastrenterologia
Publicado por S. Karger AG, Basel

Introduction

Hepatocellular carcinoma (HCC) is the number one
malignancy of the liver, the fifth most common tumour
worldwide and the third most common cause of death
related to cancer [1]. Chronic liver disease and cirrhosis
remain the most important risk factors to develop HCC
[2]. Most cases of HCC are diagnosed at an advanced
stage, and the tumour spreads most frequently to the
lungs, peritoneum, adrenal glands, and bones [3]. Intra-
cavitary cardiac metastases are very unusual in HCC, and
when they occur, they usually invade the heart as an ex-
tension of intravascular metastasis or infiltration through
nearby organs [4]. The prognosis is poor for metastatic
HCC, but surgical treatment, especially in symptomatic
intracardiac metastasis, may improve not only quality of
life but also survival [5].

Herein, we present a case of an isolated metastasis of
HCC to the heart, in which symptoms led to the diagnosis
of the primary neoplasm. Informed consent was obtained
from the patient’s relatives.

Case Report/Case Presentation

We present the case of a 68-year-old male with reported his-
tory of systemic arterial hypertension, hypercholesterolemia, be-
nign prostatic hyperplasia, and alcoholic liver cirrhosis of Child-
Pugh A with no recent follow-up, medicated with lisinopril, sim-
vastatin and dutasteride + tamsulosin. He was a non-smoker but
had sustained alcoholic habits, had no known allergies and his
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Fig. 1. Echocardiography showing right atrial mass (red arrow).

Fig. 2. Initial CT scan showing 3.5-cm nodule in the IV segment of
the liver (black arrow).

family history was irrelevant. He presented to the emergency de-
partment with dyspnoea, orthopnoea and lower limbs oedema of
4 months duration and acute aggravation. He was initially diag-
nosed with acute heart failure and medicated with furosemide. A
transthoracic echocardiogram was scheduled to evaluate the car-
diac function, which showed a mass comprehending almost the
totality of the right atrium, obliterating its entrance nearly com-
pletely and impeding the normal auricular-ventricular flux, de-
scribed as an auricular myxoma (Fig. 1). The patient was prompt-
ly transferred to cardiothoracic surgery and submitted to an urgent
intervention to remove the mass completely. Macroscopically, it
was not compatible with a myxoma, but rather with malignant
metastatic tissue, which was why the patient was then transferred
to internal medicine to investigate the location of the primary tu-
mour, while waiting for the histological results. A multiphasic con-
trast-enhanced computed tomography (CT) scan evidenced a 3.5-
cm nodule in the IV segment of the liver, with arterial enhance-
ment and subsequent washout on the portal phase, with no
evidence of malignant disease elsewhere (Fig. 2).
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Fig. 3. CT scan showing invasion of the inferior vena cava by the tumoral mass with extension to the right atrium
(red arrows) and an extensive lesion of the liver comprehending the IV and II segments (black arrow).

The diagnosis of HCC with single heart metastasis was estab-
lished with the aid of the histopathological result of the atrial mass,
which showed an epithelioid neoplasm of solid and trabecular pat-
tern with areas of necrosis, constituted of bulky cells of granular
eosinophilic cytoplasm with round nuclei and with a prominent
eosinophilic nucleolus. The immunohistochemical study showed
diffuse and intense immunoreactivity of the neoplastic cells for
HepPar-1, in the absence of expression of S100, vimentin, CD34,
factor VIII, alpha fetoprotein and AE1AE3, compatible with meta-
static hepatocarcinoma.

Considering that the single metastasis had been removed
with no evidence of portal invasion or any other metastatic dis-
ease, it was decided that the patient should undergo radiofre-
quency ablation (RFA) followed by sorafenib 400 mg/day. Dur-
ing this period, the patient stopped consuming alcohol, having
been medicated with oxazepam and baclofen without relapsing.
One month after the RFA, the CT scan showed signs of complete
response. Nevertheless, 1 year later, the patient recurred with a
new liver lesion of 14 mm in the IV segment and was again sub-
mitted to RFA with complete response. One year later, on a con-
trol CT scan, the patient presented an invasion of the inferior
vena cava by a tumoral mass with extension to the right atrium
and an extensive lesion of the liver comprehending the IV and
IT segments (Fig. 3), after which referral to palliative care was
decided.

He maintained sorafenib for another 2 years with progressive
vascular invasion, that is, with portal vein thrombosis and exten-
sion to the medial and right hepatic veins. Progressive hepatic en-
cephalopathy and increasing oedema led to his hospitalization and
death. The survival time of this patient, from the date of diagnosis,
was 4 years and 3 months.

Discussion/Conclusion

This unique case shows the development of single met-
astatic disease of the heart in a patient with previous alco-
holic liver cirrhosis who missed the follow-up. Although
HCC may metastasize to various extrahepatic organs,

Right Atrium Isolated Metastasis of HCC

metastases with cardiac involvement are rare [6], gener-
ally occurring in advanced stages of the disease with inva-
sion of the portal vein and evidence of portal thrombosis
[4], which were both absent at diagnosis in this particular
case report.

The prognosis of HCC with cardiac involvement is
poor, and the median survival time at diagnosis is 102
days [7]. Our patient survived for 4 years and 3 months,
most of them with good quality of life and autonomy,
with a total of only 33 days of hospitalization in that pe-
riod. This may be due to the initial and early surgical ap-
proach to metastatic disease.

Although we were initially optimistic about the pa-
tient’s evolution after the initial removal of the atrial mass
and RAF of the first liver injury, the recurrence of HCC
and metastatic disease in the inferior vena cava may indi-
cate that haematogenous spread of the previous disease to
the atrial implant had occurred, even in the absence of
macroscopic invasion of the portal vein at the time of di-
agnosis.
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Abstract

Introduction: Amyotrophic lateral sclerosis (ALS) is a neuro-
degenerative disorder with an inexorably progressive course
which leads to a progressive neuromuscular weakness.
Weight loss is one of the major bad prognostic factorsin ALS.
The placement of percutaneous endoscopic gastrostomy
(PEG) is of paramountimportance in patients with dysphagia
to improve the disease outcomes, although some fear exists
regarding the possible ventilatory complications during the
procedure. The aim of this study was to evaluate the safety
and effectiveness of PEG tube insertion under non-invasive
ventilation (NIV) in patients with ALS and severe ventilatory
impairment. Methods: A retrospective study of all consecu-
tive PEGs placed in our department from May 2011 to Janu-
ary 2018 in patients with ALS was performed. The procedure

was performed under non-invasive positive-pressure venti-
lation for ventilatory support. Results: We included 59 pa-
tients with ALS with severe ventilatory impairment, 58%
were female, with a mean age of 67.2 + 10.1 years and a me-
dian follow-up of 6 [2-15] months. The main indication for
PEG placement was dysphagia (98%). The median time for
PEG tube insertion since the established diagnosis of ALS
was 12 [6-25] months and 4 [2-18] months since the begin-
ning of bulbar symptoms. The majority of the patients had
placed a 20-Fr PEG (63%) and under mild sedation with mid-
azolam (80%), all under NIV. There were no immediate com-
plications during and after the procedure (no episodes of
aspiration or orotracheal intubation) and mortality. Conclu-
sion: The placement of PEG is a very important procedure in
patients with ALS and severe ventilatory impairment. The in-
terdisciplinary department collaboration permitted the
placement of PEG under NIV, in a safe and effective proce-
dure in this special population.
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Colocacao de gastrostomia endoscépica percutanea
sob ventilacao nao invasiva em doentes com
esclerose lateral amiotréfica com disfuncao
ventilatdria grave: um procedimento seguro e eficaz

Palavras Chave
Gastrostomia endoscépica percutanea - Esclerose lateral
amiotrofica - Disfuncdo ventilatoria grave

Resumo

Introducdo: A esclerose lateral amiotrofica (ELA) é uma
doenca neurodegenerativa com um curso inexoravel que
leva a fraqueza neuromuscular progressiva. A perda de
peso é um dos principais fatores de mau progndéstico na
ELA. Apesar do receio de complicagdes ventilatorias du-
rante o procedimento, a colocacdo de gastrostomia per-
cutanea endoscopica em doentes com disfagia é ex-
tremamente importante para melhorar o prognéstico. O
objetivo deste estudo é avaliar a seguranca e eficacia da
colocacdo de gastrostomia percutanea endoscopica
(GEP) sob ventilagdo nédo invasiva (VNI) em doentes com
ELA e disfuncao ventilatéria grave. Métodos: Estudo ret-
rospetivo de todas as gastrostomias percutaneas en-
doscopicas colocadas em doentes com ELA no nosso de-
partamento entre Maio 2011 e Janeiro 2018. O procedi-
mento foi realizado sob VNI para suporte ventilatério.
Resultados: Foram incluidos 59 doentes com ELA e dis-
funcao ventilatoria grave, 58% do sexo feminino, com
uma idade média de 67.2 £ 10.1 anos e um follow-up me-
diano de 6 [2-15] meses. A principal indicacdo para colo-
cacao de gastrostomia percutanea endoscopica foi disfa-
gia (98%). O tempo mediano para a colocacdo de GEP des-
de o diagnéstico de ELA foi 12 [6-25] meses e 4 [2-18]
meses desde o inicio dos sintomas bulbares. A maioria
dos doentes colocaram uma GEP de 20 Fr (63%) e sob
sedacdo com midazolam (80%), todos sob VNI. Ndo se ver-
ificaram complicacdes imediatas durante e apds o pro-
cedimento (sem episoédios de aspiracdo ou entubacdo
orotraqueal) e mortalidade. Conclusdo: A colocacdo de
GEP é um procedimento muito importante em doentes
com ELA e disfuncao ventilatéria grave. A colaboracao in-
terdisciplinar permitiu a colocacdao de GEP sob ventilagdao
nao invasiva, tornando-o um procedimento seguro e efi-
caz nesta populacao especial.

© 2021 Sociedade Portuguesa de Gastrenterologia
Publicado por S. Karger AG, Basel
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Introduction

Amyotrophic lateral sclerosis (ALS) is a neurodegen-
erative disease with progressive loss of the upper and low-
er motor neurons at the spinal or bulbar levels.

It is known that the course of this disorder is hetero-
geneous and the survival relies on several factors: clinical
presentation (limb onset vs. bulbar onset), age of symp-
tom onset, rate of disease progression, development of
respiratory muscle weakness with consequent respiratory
failure and nutritional status [1-4]. Since there is no ther-
apy that offers a substantial clinical benefit for patients
with ALS, it presents a very poor prognosis. Generally,
death occurs due to respiratory failure, aspiration pneu-
monia, malnutrition, and dehydration [1, 5, 6].

The clinical presentation of ALS is heterogeneous but
typically begins with muscle weakness, twitching, and
cramping in the limbs. The disease can eventually prog-
ress to bulbar involvement, presenting with dysphagia
and dysarthria [3, 7].

Nutritional assessment is a major issue to address in
patients with ALS, as it has been clearly demonstrated
that weight loss is an independent poor prognostic factor.
Malnutrition in ALS patients can be explained in part by
poor food intake, which might be due to dysphagia, se-
vere upper-limb disability and high ventilatory depen-
dence in patients under continuous non-invasive posi-
tive-pressure ventilation (NIV). Dysphagia develops in
the majority of ALS patients during the course of the dis-
ease and, besides being inevitably associated with weight
loss and malnutrition, it also entails an increased risk of
respiratory infections due to aspiration, features that are
associated with a poor prognosis [2, 3, 8].

Dietary changes are of paramount importance to pre-
serve nutrition and can postpone the need for percutane-
ous endoscopic gastrostomy (PEG). However, with the
progression of the disease, oral feeding will become insuf-
ficient and nutrition can only be guaranteed through PEG
placement [2, 8, 9].

Respiratory dysfunction is an established indicator of
ALS severity and progression. Furthermore, vital capac-
ity (VC) is a good indicator of respiratory function, and
its decline is associated with a poor prognosis in ALS pa-
tients, especially when VC decreases to less than 50% of
predicted. Thus, this parameter is most commonly used
as a criterion for initiating ventilatory support. Respira-
tory complications are common in ALS, and NIV and,
less frequently, invasive mechanical ventilation are used
to alleviate symptoms of respiratory insufficiency. In fact,
NIV significantly prolongs survival, preserves respiratory
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function and improves or maintains quality of life in ALS
patients [10].

The American Academy of Neurological Societies and
the European Federation of Neurological Societies guide-
lines for the management of ALS recommend PEG place-
ment before the occurrence of respiratory insufficiency
(FVC <£50%) as it reduces procedure risks and improves
survival and quality of life [10, 11].

PEG placement is an invasive and high-risk endoscop-
ic procedure especially in very vulnerable patients, such
as ALS patients. The procedure usually requires mild se-
dation and is more dangerous in patients with ventilatory
impairment, particularly severe respiratory impairment,
and/or at an advanced stage of the disease. In this subset
of patients, NIV during the PEG procedure may be fea-
sible [10].

Our department has a dedicated team of gastroenter-
ologists working in cooperation with the Pneumology
Department that permits the insertion of a PEG tube un-
der NIV in these high-risk patients with ALS and severe
ventilatory impairment.

The aim of this study was to evaluate the PEG tube in-
sertion under NIV in patients with ALS and severe venti-
latory impairment.

Methods

Study Design, Inclusion and Exclusion Criteria

A retrospective study including all consecutive PEGs under
NIV placed in the Gastroenterology Department from May 2011
to January 2018 in patients with ALS under pneumology support
was performed in a tertiary centre in Porto.

All patients were actively followed at the neuromuscular out-
patient clinic of the Pulmonology Department, with nutritional
status and swallowing status always evaluated. Severe ventilatory
dysfunction was characterized by a VC below 50% of predicted.

The criteria considered to placement of PEG were: insufficient
oral feeding due to dysphagia or inability of having an entire meal
without the use of NIV, weight loss >10% and suspicion of aspira-
tion pneumonia.

At the time of referral, all patients were evaluated by a pulmo-
nologist and a specialized respiratory physiotherapist, as well as by
the gastroenterologist in charge of patients who were candidates
for PEG placement. The procedure was explained to the patient
and the family, and all the periprocedure risks and implications to
the future of the patient were considered. A patient or family in-
formed consent was obtained before the procedure.

Procedure

A 12-h fasting prior to the examination was recommended to
the patient and anticoagulation therapy stopped for 1 week (war-
farin was substituted by enoxaparin that was stopped 24 h before
the procedure).

Percutaneous Endoscopic Gastrostomy in
Amyotrophic Lateral Sclerosis

Fig. 1. Esophagogastroduodenoscopy with a standard upper endo-
scope for PEG placement in a patient with ALS and severe ventila-
tory impairment under nasal non-invasive ventilatory support.

All patients received prophylactic antibiotic treatment with 1 g
cephazolin 1 h before PEG placement.

The procedure was done with an upper endoscope (Olympus®
GIF-Q160, GIF-Q165 and GIF-Q180 models), and a PEG kit was
used (PEG US Endoscopy® Pull Silicone (20-24 Fr).

PEG placement was performed by three operators in strict col-
laboration: one experienced endoscopist, one gastroenterologist
responsible for the percutaneous component of the procedure and
a specialized respiratory physiotherapist responsible for adjusting
NIV parameters whenever it was necessary. This team was also
responsible for sedation and its control (with midazolam).

An upper endoscopy was performed to exclude malignancy or
gastric outlet obstruction and determine the optimal site for PEG
placement. After lidocaine injection, a 2-cm-deep horizontal inci-
sion was made and the PEG placed by the through pull method.
This procedure was performed without general anaesthesia or pro-
found sedation and under nasal NIV (Fig. 1) in spontaneous timed
bilevel mode. When needed, a conscious sedation with midazolam
was applied. Those patients who had not been using NIV, were
adapted and trained in nasal NIV usage previously by the special-
ized respiratory physiotherapist to prepare them for the proce-
dure. Estimated tidal volumes, airleaks through the mouth, SpO,,
heart rate and respiratory rate were monitored continuously. Due
to the increase in mouth air leaks during the PEG placement, home
ventilator parameters were readjusted to achieve patient comfort.
Low flow oxygen was only employed with NIV to obtain an SpO,
>92%, despite NIV optimization. If SpO, 292% could not be
reached with nasal NIV plus low flow O, (<2 L/min), then PEG
placement was cancelled. All patients maintained NIV with their
home interface for at least 3 h after the procedure.

Data Collection
Patient data were collected from electronic medical records.
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Age, gender, presence of dysphagia, previous episodes of aspi-
ration pneumonias, date of established diagnosis of ALS and time
of the beginning of bulbar symptoms and presence of comorbidi-
ties (diabetes mellitus, liver disease, malignancy, AIDS, moderate
to severe chronic kidney disease, heart failure, previous myocar-
dial infarction, chronic obstructive pulmonary disease, peripheral
vascular disease, previous cerebral vascular accident or transitory
ischaemic accident, dementia, hemiplegia, connective tissue dis-
ease and peptic ulcer disease) were obtained, and the Charlson
comorbidity index was calculated.

Data regarding the procedure such as type of PEG, need of se-
dation and dose of midazolam and periprocedure complications
were also obtained, as well as postmortality and postprocedure
complications (more than 1 month after PEG tube placement).

We used our non-ALS PEG patient database to compare the
rate of complications of PEG tube insertion in ALS patients.

Statistical Analysis

Continuous variables are expressed as medians (standard de-
viation). Categorical variables are reported as absolute (n) or rela-
tive frequencies (%).

p values <0.05 were considered significant. Data were analysed
using SPSS 21.0 (IBM Corp., Armonk, NY, USA).

Ethical Considerations

This study was conducted according to the Declaration of Hel-
sinki.

Informed consent to participate in the study was obtained from
each patient.

Results

We included 59 patients, 34 females (58%) and 25
males (42%), with a mean age of 67.2 + 10.1 years, and the
median follow-up was 6 [range 2-15] months.

The median Charlson index was 3 [2-4], and 24 pa-
tients had arterial hypertension, 13 had dyslipidaemia, 5
patients had type 2 diabetes, 3 previous episodes of cere-
bral vascular accident or transitory ischaemic accident
and 2 previous episodes of acute myocardial infarction.

Nine patients had suspicion of previous episodes of
aspiration (15.3%), and 11 patients had previous admis-
sions for pneumonia (10 patients 1 single episode and 1
patient with 2 admissions due to pneumonia).

The main reason for referral for PEG placement was
dysphagia with associated weight loss (98.3%).

The clinical characterization is listed in Table 1.

The median time for PEG tube insertion since the es-
tablished diagnosis of ALS was 12 [6-25] months and 4
[2-18] months since the beginning of bulbar symptoms.

The majority of the patients had placed a 20-Fr PEG
tube (62.7%) and 47 needed midazolam sedation (92% up
to 2 mg of midazolam). There were no immediate com-
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Table 1. Clinical characterization

Clinical characterization n (%)
Dysphagia 58(98.3)
Arterial hypertension 24 (40.7)
Dyslipidaemia 13 (22.0)
Type 2 diabetes 5(8.5)
Previous cerebral vascular accident or

transitory ischaemic accident 3(5.1%)
Previous acute myocardial infarction 2(3.4)
Heart failure 1(1.7)
Dementia 1(1.7)
Charlson index <3 43 (72.9)
Charlson index >3 and <8 16 (27.1)

Patients with previous admission due to pneumonia
Number of previous admissions considering all causes

11(18.6)

0 19(32.2)
1 31(52.5)
2 4(6.8)
3 4(6.8)
4 1(1.7)
Mortality
40
35 -

30 /

25

2 /

15

" /

30 days 180 days 360 days

Fig. 2. 30-, 180- and 360-day mortality after PEG placement.

plications during and after the procedure (no episodes of
aspiration or orotracheal intubation), need for admission
or mortality. In addition, regarding minor complications,
there were no episodes of apnoea/hypoventilation, aspi-
ration pneumonia or peristomal infection in the postpro-
cedure period.

Eleven patients developed long-term complications
after PEG tube placement. Six patients needed to substi-
tute the PEG because of 5 accidental exteriorizations and
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Table 2. Postprocedure complications

Long-term complications of PEG placement ALS patients Non-ALS patients
(n=59) (n=402)
Exteriorization 5 (8.5%) 44 (10.9%)
Pain 4 (6.8%) 30 (7.5%)
Bleeding 1(1.7%) 2 (0.5%)
Degradation of PEG tube 1(1.7%) 29 (7.2%)
Number of admissions for all causes after PEG placement 18 (30.5%) 128 (31.8%)
Number of admissions due to pneumonia after PEG placement 9 (15.3%) 100 (24.9%)

1 PEG tube degradation, 4 patients developed pain at the
site of the PEG tube due to skin erythema (these cases
were totally solved after topic fusidic acid use) and 1 pa-
tient had self-limited bleeding for the site of the PEG.

In the period of follow-up, there were 18 admissions
after PEG placement, with 9 admissions due to pneumo-
nia.

The 30-day mortality after PEG placement was 5.1%,
the 180-day mortality was 27.1% and the 360-day mortal-
ity was 35.6% (Fig. 2).

Discussion

In this study, we showed that placement of PEG under
NIV in ALS patients with severe ventilatory impairment
through a strict cooperation between the Gastroenterol-
ogy and Pneumology Departments is a safe and effective
procedure. No respiratory distress or infection, or any
other pulmonary complication, was observed in this co-
hort of patients. No death after the procedure could be
imputable to PEG placement.

Malnutrition is undoubtedly one of the main prognos-
tic factors with some studies showing a linear decline in
muscle strength. In addition, severe malnutrition is asso-
ciated with muscle atrophy, muscle weakness, increase in
fatigue and decrease in respiratory capacity, leading to the
development of depression and decreasing quality of life
[1, 8, 12]. Therefore, it is essential to provide effective nu-
tritional care to ALS patients. Several studies have evalu-
ated the efficacy of gastrostomies to solve this problem
and linked PEG placement to decreased morbidity and
improved survival rates (mainly by decreasing pneumo-
nia and cachexia), being a successful and safe procedure
in highly disabled ALS patients with respiratory compro-
mise and advanced neurological disease [9, 13, 14]. In our
opinion, it should be noted that the proposal of this pro-

Percutaneous Endoscopic Gastrostomy in
Amyotrophic Lateral Sclerosis

cedure should not be conditioned by the severity of the
respiratory functional impairment of the patient. Other-
wise, many patients would have to undergo PEG place-
ment too early in the course of the disease and would have
been unnecessarily exposed to the constraints that PEG
implies. In fact, a patient with a functional and preserved
deglutition and capable of autonomous breathing should
not undergo PEG placement uniquely because VC is de-
creasing and reaching the threshold of 50% of predicted.
Thus, we think that the recommendation of the American
Academy of Neurology - that, for optimal management
of ALS, PEG should be placed when VC is above 50% of
predicted [10] — might be exaggerated and contribute to
needlessly diminishing the quality of life of ALS patients.
This recommendation is mainly based on the argument
that it would minimize the risk of respiratory complica-
tions [10, 15, 16]. However, in a centre with an experi-
enced and multidisciplinary team, ALS patients with se-
vere ventilatory impairment can be addressed safely and
undergo PEG placement under nasal NIV support, as we
show with our results. Accordingly, an individualized ap-
proach should be undertaken to each patient, taking into
account the overall condition of the patient, as well as the
severity of dysphagia symptoms and the degree of malnu-
trition. Recently, an interesting risk-stratifying tool for
the approach of PEG placement in late-stage ALS patients
was proposed, considering also the NIV support during
the procedure in high-risk patients [17-24].

Conscious sedation is another point of discussion in
ALS patients, being carefully considered by the European
guidelines, as there are only scarce data. In our study;, al-
most 80% received conscious sedation with midazolam
with simultaneous NIV and there were no changes in
blood pressure, anaesthetic or respiratory complications
[3, 10]. We did not find any disadvantage of conscious
sedation (in the majority of cases with 2 mg of midazol-
am) compared with general anaesthesia with propofol,
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and the procedure with conscious sedation was per-
formed without affecting technical success.

Another interesting fact is that we found fewer long-
term complications of PEG placement when we com-
pared our cohorts of PEG in our department (18.6% in
ALS patients vs. 33.8% in general patients; Table 2). This
difference is even higher if we look to exteriorization and
degradation of PEG. This fact might be explained because
ALS patients are a population that maintain their cogni-
tive functions preserved till very advanced phases of the
disease, which will lead to careful management of the
PEG tube. When we also compared the number of admis-
sions due to pneumonia during the period of follow-up,
it was also reduced even with the progressive character of
the disease.

The impact of PEG on survival cannot be directly ex-
trapolated in our group of patients, since no control
group without PEG placement was enrolled. However, it
is difficult to evaluate the real impact of PEG on survival,
since other factors such as NIV usage, bulbar muscle im-
pairment, timing of PEG placement and patient comor-
bidities might have also a significant impact on mortality.
Besides that, we can assume that PEG placement is main-
ly a symptomatic treatment, deemed to be a quality of life
measure. By reducing the risk of weight loss, malnourish-
ment and respiratory infections due to aspiration, PEG
placement might have a positive impact on the survival
of ALS patients. As an additional remark, in our study
population, there was a high proportion of patients un-
der NIV. It is well known that NIV improves survival in
ALS patients, a fact that was also demonstrated in our
analyses, since patients under continuous non-invasive
ventilatory support, despite the severity of respiratory
function impairment, had a tendency for a higher me-
dian survival.
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Abstract

IgG4-related disease is a recently recognized autoimmune
systemic disorder that has been described in various organs.
The disease is characterized histologically by a dense lym-
phoplasmacytic infiltrate with IgG4-positive cells, storiform
fibrosis, obliterative phlebitis, and can be associated with
space-occupying lesions. IgG4-related disease involving the
upper gastrointestinal tract is rare. We report the case of a
30-year-old female patient with a long-standing history of
severe dysphagia and odynophagia. Symptoms persisted
despite anti-acid therapy, and control esophagogastroduo-
denoscopy revealed endoscopic images consistent with a
nontransposable stenosis in the proximal esophagus. An un-
derlying autoimmune process was suspected, and topical
immunosuppressants were tried to control her disease. The
patient maintained disabling dysphagia secondary to chron-
ic esophageal strictures. A diagnosis of probable IgG4-relat-
ed disease was made after esophageal biopsies. Treatment
attempts with topical corticosteroids was not associated

with a significant improvement of the symptoms of dyspha-
gia and odynophagia, possibly because of the chronic na-
ture of the disease associated with a high fibrotic compo-
nent. This report describes a case of IgG4-related esophageal
disease presenting as chronic esophagitis with strictures. We
also briefly review the main histopathological features and
treatment options in IgG4-related disease.
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Doenca esofagica relacionada com IgG4 -
Apresentacao sob a forma de esofagite com
estenoses cronicas

Palavras Chave
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Resumo

A doenca relacionada com IgG4 é uma doenca sistémica,
autoimune, que pode acometer varios 6rgaos. Caracteri-
za-se histologicamente por um denso infiltrado linfoplas-
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mocitico com células IgG4-positivas, fibrose e flebite ob-
literante, podendo estar associada a lesdes ocupantes de
espaco. A doenca relacionada com IgG4 envolvendo o
trato gastrointestinal superior é rara. Relatamos o caso de
uma paciente de 30 anos com histéria de disfagia e odi-
nofagia com varios anos de evolucao, em que apesar da
instituicdo de terapéutica antiacida, os sintomas persisti-
ram. A endoscopia digestiva alta revelou imagens en-
doscépicas consistentes com uma estenose nao tran-
sponivel no eséfago proximal. Suspeitou-se de um pro-
cesso autoimune subjacente sendo tentada terapéutica
imunossupressora tépica para controlo da doenca. A pa-
ciente manteve disfagia incapacitante secundaria a este-
nose esofagica cronica. O diagnéstico de provavel doenca
relacionada com IgG4 foi feito apds bidpsias esofagicas.
As tentativas de tratamento com corticosteroides tépicos
nao foram associadas a uma melhora significativa dos sin-
tomas de disfagia e odinofagia, possivelmente devido a
natureza crénica da doenca associada a um elevado com-
ponente fibrotico. Este caso pretende ilustrar uma situa-
cao de doenca esofagica relacionada com IgG4 apre-
sentando-se como esofagite cronica estenosante. Apre-
sentamos ainda, uma breve revisdo das principais
caracteristicas histopatoldgicas e opcoes de tratamento
em doencas relacionadas com IgG4.

© 2021 Sociedade Portuguesa de Gastrenterologia
Published by S. Karger AG, Basel

Introduction

IgG4-related disease (IgG4-RD) has recently been rec-
ognized as an autoimmune systemic disorder [1]. The
first reports of the disease came from Japan where it was
thought that autoimmune pancreatitis associated with
high serum concentration of IgG4 and extra-pancreatic
manifestations might be part of a more systemic autoim-
mune disorder [2].

IgG4-RD is diagnosed histologically as a dense lym-
phoplasmacytic infiltrate with IgG4-positive cells, fibro-
sis organized in a storiform pattern and obliterative phle-
bitis [3]. Many organs can be involved in the disease such
asthe pancreas, biliary tract, salivary glands, lymph nodes,
thyroid, kidneys, lung, skin, prostate, and aorta. Involve-
ment of the upper gastrointestinal tract is rare, and there
have only been few case reports describing IgG4-related
esophageal disease [3]. We report a case of [gG4-related
esophageal disease presenting as chronic esophagitis with
strictures.

IgG4-Related Esophageal Disease

Case Report

A young Caucasian woman was evaluated for a very long his-
tory (years of evolution) of progressive odynophagia and dyspha-
gia. Her medical history was positive for hypothyroidism. This
patient was initially followed in primary care for symptoms of
heartburn and dyspepsia. The presumed diagnosis was gastro-
esophageal reflux disease and she was treated with a proton pump
inhibitor (PPI), at a standard daily dose. The patient maintained
complaints despite treatment with PPI, and an esophagogastro-
duodenoscopy (EGD) was then requested. This endoscopic ex-
amination revealed a fibrous ring/membrane, just below the up-
per esophageal sphincter (UES) that was not amenable to be trans-
posed by the endoscope. After this, a cervical CT scan was
performed and revealed circumferential thickening of the upper
cervical esophagus, not determining obstructive phenomena to
the normal progression of the administered oral contrast. Given
these findings, she was then referred to the Gastroenterology De-
partment. A new EGD with possible endoscopic dilation was pro-
posed, and it was accepted by the patient. This examination con-
firmed a circumferential membranous ring just below the UES.
Dilation was performed with a through-the-scope (TTS) balloon
up to 10 mm, with deep laceration after the procedure. It was then
possible to further advance the endoscope, and other mucosal
rings were seen distally. Biopsies were performed, and histopa-
thology revealed a probable IgG4-associated esophagitis due to
lymphoplasmacytic infiltrate with large numbers of positive IgG4
plasma cells (>200/high power field), IgG:IgG4 ratio greater than
50%, nonobliterative phlebitis, and mild fibrosis, without stori-
form pattern (Fig. 1). Serum IgG4 value was within the normal
range (0.52 g/L).

Two months later, she maintained complaints of dysphagia,
with only transient improvement after endoscopic dilation. Con-
sidering the histological diagnosis and the possibility of a systemic
disease, the following examinations were requested: blood tests to
exclude autoimmune disease (immunoglobulins: 1gG, IgA, IgE,
IgM; antinuclear antibodies; antineutrophil cytoplasmic antibod-
ies; tissue transglutaminase antibodies; serum protein electropho-
resis; thyroid hormones) and immunoallergology evaluation to
exclude possible association with food or other allergies. No
changes were found in the requested exams. Liver enzymology was
also normal, and there were no complaints of sialadenitis. In order
to exclude the involvement of other organs, namely the pancreas,
an MRI was carried out which did not reveal alterations.

Topical corticosteroids were started — oral puffs of fluticasone
(220 pg/spray, four sprays daily in divided doses — twice daily) for
8 weeks.

Since there was no apparent symptomatic response, a new EGD
was then proposed. There were two stenotic rings just below the
UES and another one at the distal esophagus. Endoscopic dilation
with a TTS balloon up to 10 mm was performed at both locations,
and superficial lacerations were visible after treatment. It was then
possible to advance the endoscope to the stomach. However,
shortly after this endoscopic maneuver, the patient developed
chest and cervical pain with subcutaneous emphysema. A CT scan
confirmed an esophageal perforation, but since there were no signs
of systemic toxicity, a conservative treatment was implemented
after surgical consultation. The patient tolerated parenteral nutri-
tion and antibiotics. A later water-soluble contrast showed a slight
decrease in distensibility of the distal esophagus, with slow and
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Fig. 1. a Esophageal biopsy showing a dense lymphoplasmacytic infiltrate with perivascular disposition and fi-
brosis. HE. x200. Immunohistochemical staining with IgG (b, x200) and IgG4 (¢, x200), with an IgG4/IgG ratio

>40%.

intermittent passage of contrast to the stomach, but without ex-
travasation or retention of contrast.

After full recovery, the patient was still symptomatic concern-
ing dysphagia, and systemic corticoid therapy was proposed. How-
ever, the patient refused this medical option and decided to main-
tain the current status until her condition worsens.

Discussion

We report a 30-year-old woman with IgG4-related
esophageal disease presenting as esophagitis with chron-
ic strictures. Little is known about IgG4-RD-associated
dysphagia.

In 2011, Lee et al. [4] described the first case of IgG4-
related sclerosing esophagitis. Their patient had progres-
sive dysphagia and weight loss, and the diagnosis was
made by the histological study of the esophagectomy
specimen.

The presentation of IgG4-RD is nonspecific because
the symptoms depend on the affected organ. The report-
ed symptoms of esophageal involvement include dyspha-
gia, odynophagia, and weight loss. Endoscopy can reveal

70 GE Port ] Gastroenterol 2023;30:68-72
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simple esophagitis, ulceration, stricture formation, sub-
mucosal tumors, or even evidence of malignancy. The du-
ration from the 1st symptom to diagnosis ranges from 11
months to 10 years [1, 4, 5].

The microscopic diagnosis of IgG4-RD requires both
the typical histological appearance and increased num-
bers of IgG4 plasma cells or an elevated IgG4/1gG ratio.
The three major histopathological features are: dense
lymphoplasmacytic infiltrate; fibrosis, at least focally with
a storiform pattern; and obliterative phlebitis. As the last
two features are difficult to access in biopsy specimens,
and a reliable pathological diagnosis requires the pres-
ence of two of the three major histopathological features,
the diagnosis rendered was of probability. Other two his-
topathological features are phlebitis without obliteration
of the lumen, as seen in our case, and increased numbers
of eosinophils. However, none of these findings, on their
own, are either sensitive or specific for the diagnosis [6].

Corticosteroids are used as initial therapy for IgG4-
related disease. Initial dosage of 0.6 mg/kg has been sug-
gested in a 2012 Japanese consensus for treatment of
symptomatic autoimmune pancreatitis, which included
patients with symptomatic extra-pancreatic manifesta-
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tions [7]. After 2—-4 weeks, the dose is gradually tapered
every 1-2 weeks until a maintenance dose of 2.5-5 mg of
prednisolone is achieved. Corticosteroids can be stopped
completely after a few months if the patient does not have
residual active disease, but there is a high rate of relapse.

Immunomodulators such as azathioprine, methotrex-
ate, and mycophenolate mofetil can be used as mainte-
nance therapy and as a steroid-sparing strategy in pa-
tients refractory to or dependent on corticosteroid thera-
py. Rituximab, a monoclonal antibody directed at CD20
antigen on B-lymphocytes, has recently been used in a
few patients with disease refractory to standard treatment
(8, 9].

In the present case, we had no opportunity to ascertain
whether oral corticosteroid therapy could result in reso-
lution of symptoms due to patient refusal. However, it is
noticeable that topical corticosteroids, unlike in most cas-
es of eosinophilic esophagitis, do not allow reversal of the
symptoms, perhaps due to the high fibrotic component
involved [10]. It is also clear that repeated dilation is not
a therapeutic option to be taken into account in these pa-
tients with high fibrotic component and friable mucosa
because of the complications that may be associated with
it.

There are only two cases described in the literature that
have undergone endoscopic dilation (prior to treatment
with corticosteroids), with no mention of complications
associated with the procedure. Until now, this is the first
reported case in which an endoscopic dilation was per-
formed in an IgG4-RD patient with associated complica-
tions.

Complications include pulmonary aspiration, bleed-
ing, perforation, risks of sedation, and chest pain; the last
of these being more common in patients with eosinophil-
ic esophagitis [11]. According to the currently available
literature, factors associated with a higher risk of perfora-
tion include complex stricture, stricture from eosinophil-
ic esophagitis, malignancy-associated stricture, radia-
tion-induced stricture, and limited experience of the
practitioner performing the endoscopic procedure [12].
Strictures can be simple or complex. Simple strictures are
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An 80-year-old Caucasian woman was hospitalized
with a 2-month course of intermittent fever (max. 38°C),
asthenia, weight loss (12%), anorexia and nausea. Her
medical history includes breast cancer submitted to radi-
cal mastectomy and axillary lymph node dissection, pap-
illary thyroid carcinoma and pulmonary and ocular tu-
berculosis that had been treated more than 5 years previ-
ously. She had heart failure, arterial hypertension,
dyslipidaemia and obesity under treatment.

Physical examination showed obesity and left upper
limb lymphedema. Abdominal and rectal examinations

were unremarkable. A laboratory study revealed iron de-
ficiency anaemia with haemoglobin 10 g/dL and ferritin
10 ng/mL (normal = 10-120 ng/mL), elevated lactate de-
hydrogenase 1,379 U/L (normal <247 U/L), aspartate
transaminase 59 U/L (normal <31 U/L), alkaline phos-
phatase 185 U/L (normal = 30-120 U/L), C-reactive pro-
tein 21.9 mg/dL (normal = 0-0.5 mg/dL) and a normal
procalcitonin value. A bacterial, mycobacterial, viral or
fungal infectious disease was excluded by blood, urine
and sputum cultures. A thoracic abdominal and pelvic
computerized tomography (CT) scan was negative for
malignant disease.

During hospital stay she presented with intense nau-
sea and vomiting during most meals. A red blood cell
transfusion was necessary due to progressive decrease
in haemoglobin. Upper endoscopy was performed
showing multiple black nodular lesions in the stomach
and duodenum (Fig. 1). Narrow-band imaging revealed
the presence of black patches on the top of these nodu-
lar lesions (Fig. 2). Histopathological examination
showed an epithelioid malignant injury with intense
and diffuse HMB45 expression suggestive of pigmented
melanoma (Fig. 3). The diagnosis of gastrointestinal
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Fig. 1. a In gastric mucosa, multiple black
nodular lesions were identified with white
light. The two largest lesions of 5 mm were
present on the distal body. These lesions
were suggestive of melanoma metastasis.
b Similar black nodular lesion of 3 mm on
the duodenum.

Fig. 2. Narrow-band imaging: black patch-
es present on the summit of elevated le-
sions. Thelesions’ base showed an enlarged
regularly placed oval and elongated pit pat-
tern in contrast to a small pit pattern of the
surrounding normal gastric mucosa.

metastatic melanoma was made. A positron emission
tomography/CT scan revealed the presence of bone,
cervical and mediastinal lymph node metastases. BRAF
gene mutation was not present. The primary tumour
was not found. Due to the patient’s limited functional
status no treatment was initiated, and death occurred 4
months after diagnosis.

We present a metastatic gastric melanoma in an el-
derly woman without any history of melanoma with a
very rare presentation. Melanoma gastrointestinal metas-
tases are rare and represent a late stage of malignant dis-
ease. Its incidence in clinical and autopsy series varies be-
tween 0.2 and 0.7%, and it has been reported that only 7%
of gastric metastases are due to malignant melanoma [1].
Primary tumours commonly occur in the skin but can
also develop from other tissues containing melanocytes
such as the meninges, gastrointestinal tract and eyes. Pri-
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mary or metastatic malignant melanoma of the gastroin-
testinal tract is an uncommon entity, and more than 90%
of cases are identified only during autopsy. The most
common gastrointestinal metastatic sites are the jejunum
and ileum, followed by the colon, rectum and stomach
[2]. The diagnosis is difficult due to non-specific symp-
toms. Symptoms are present in only 1-4% of patients, and
they are related to complications such as haemorrhage,
obstruction and perforation [3]. Imaging studies have
low sensitivity for diagnosing, and CT sensitivity is only
60-70% in detecting metastases [4]. Gastrointestinal en-
doscopy allows the diagnosis [3]. Depending on the pa-
tient’s functional status, treatment includes surgical re-
section, immunotherapy, targeted and radiation therapy.
The average life expectancy following diagnosis is 4-6
months [5].

Soares Santos/Costa/Carvalho/Santos/
Carvalho



Fig. 3. a Lamina propria diffuse infiltration by epithelioid malignant neoplasia. Haematoxylin-eosin staining.
x40. b Tumoural cells show intense and diffuse expression for HMB45. HMB45. x40.
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An 81-year-old male patient presented for ileocolo-
noscopy for anemia workup. While smaller polypoid le-
sions in the remaining colon were resected without com-
plications, an estimated 50-mm, complex pedunculated
(Paris Ip) lesion with a unique multinodular, uneven sur-
face was observed in the sigmoid (Fig. 1a). However, ded-
icated optical assessment of large areas of the lesion in-
dicated adenoma-typical vessel and surface pattern, al-

beit full optical assessment of the large and floppy lesion
was not feasible (EC760R-V/I; Fuji, Diisseldorf, Germa-
ny) (Fig. 1b). More intriguingly, the 25-mm-long and
10-mm-wide stalk demonstrated marked varices origi-
nating from adjacent flat sigmoid mucosa (Fig. 1c). Giv-
en concerns as to whether adequate placement of a snare
and/or prophylactic loop would be feasible in consider-
ation of the large head and markedly uneven surface, in
this unique setting we opted for an individual approach,
implementing stalk transection after endoscopic band li-
gation. To this end, we provided the insertion point at 35
cm with two rubber bands as per standard procedure
(Fig. 1d, e). Alternatively, clip application at the stalk
base might have been discussed for prophylactic hemo-
stasis. However, this was decided against due to, among
others, concerns for thermal injury. Cap-fitted gastro-
scope reinsertion exposed the edematous stalk with the
ligations at 6 o’clock and the polyp head at 12 o’clock
(Fig. 1f). Next, we completed an uncomplicated forceps
scissor transection of the highly fibrotic stalk, using a
scissor-type knife device, only at the first cut resulting in
self-limited bleeding from ligated varices (Fig. 2a, b).
Electrosurgical settings were as follows: transection (mu-
cosa and submucosa): Endocut Q, effect 2, duration 3,
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Fig. 1. a, b Endoscopic illustration of a large pedunculated Paris Ip lesion estimated at 50 mm in the sigmoid co-
lon with an uneven, multinodular surface. Limited optical assessment suggested adenoma-typical regular surface
and vessel pattern. ¢ Of note, the estimated 25-mm stalk exhibited prominent stalk varices. d, e Visualization of
the first anal side endoscopic band ligation (d) and the second one at upper left (e) (note marked traction-relat-
ed stalk shortening). f Cap-fitted visualization of the operative situs with the two ligations at 6 o’clock and the

polyp head at 12 o’clock.

interval 1; hemostasis (not needed): soft coagulation, ef-
fect 5, 100 W (VIO 200D; Erbe Elektromedizin, Tibin-
gen, Germany) Postinterventional assessment of the re-
section site excluded hemorrhage with the two bands still
in situ (Fig. 2c). The specimen was retrieved by a Roth
net. Final pathology confirmed RO resection of low-grade
intraepithelial neoplasia (Fig. 2d).

While stalk transection of large pedunculated lesions
has been well documented in the literature, a combina-
torial approach involving band ligation of associated
stalk varices is altogether novel [1, 2]. A literature review
identified a similar case involving band ligation of adja-
cent cirrhosis-related varices in a unique patient under-
going rectal endoscopic submucosal dissection [3]. In
addition, a recent pilot study has pioneered endoscopic
band ligation of longer stalks combined with standard
snare-based polypectomy [4]. In the absence of portal
hypertension and more widespread dilated veins
throughout the colon, stalk varices were considered to
be directly related to the giant head of this pedunculated
lesion.

Stalk Varices in Pedunculated Polyp
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Fig. 2. a Stalk transection using a scissor-type knife (3.5-mm ClutchCutter, Fuji) utilizing an 18.1-mm large-di-
ameter oblique transparent cap (D-206-5; Olympus, Hamburg, Germany) for improved intracap device rotation.
b Progression of transection prior to the final cut; note lack of hemorrhage during the procedure. ¢ Final endo-
scopic result with the two ligations still in situ and lack of bleeding. d Ex vivo representation of the specimen

after Roth net retrieval.
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A 56-year-old woman was submitted to an upper gas-
trointestinal endoscopy due to a recent history of epigas-
tric pain. Endoscopic examination revealed a 20-mm
0-IIa type lesion in the great curvature of the proximal
corpus with a hyperplastic appearance and a dark color-
ation area in one of the edges (Fig. 1, 2). Biopsy of the le-
sion was suggestive of mesenchymal proliferation and
some cells with moderate cytologic atypia. The patient
was then referred to our Endoscopy Department to un-
dergo endoscopic resection. Due to the previous histo-
logical result, we decided to perform an endoscopic ultra-
sonography that showed thickening of the superficial lay-
ers of the mucosa. Endoscopic biopsies were repeated,
and pathological evaluation revealed diffuse involvement

of the lamina propria by a malignant neoplasm, com-
posed of cells with nuclear pleomorphism and high mi-
totic rate, entrapping benign gastric glands. Immunohis-
tochemistry showed diffuse positivity for melanocytic
markers (PS100, SOX10 and MelanA) and negativity for
cytokeratins, DOG-1 and CD45 (Fig. 3, 4). Given the clin-
ical history of a malignant melanoma of the third left
hand finger submitted to amputation 5 years before, a
diagnosis of gastric metastasis of malignant melanoma
was made. Thoraco-abdomino-pelvic computed tomog-
raphy and PET scan showed no other metastasis. After
multidisciplinary discussion, total gastrectomy was pro-
posed to the patient given the location of the lesion (prox-
imal corpus). During surgery, it was decided to perform
an atypical gastrectomy following endoscopic tattoo. The
histological specimen confirmed the diagnosis of malig-
nant melanoma with free surgical margins. The patient is
currently under clinical and imagiological (PET scan)
surveillance.

Malignant melanoma is a frequent source of metasta-
ses in the gastrointestinal tract [1]. The most frequent lo-
cation is the small bowel followed by the colon and rec-
tum; gastric metastases are rare [1, 2]. Metastatic disease
is usually diagnosed within the first 3 years, but metasta-
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Fig. 1. Endoscopic image of a gastric lesion 0-IIa with hyperplastic
appearance of the mucosa.

Fig. 3. Gastric body mucosa with normal epithelial cells and a dif-
fuse infiltration of the lamina propria by sheets of malignant neo-
plastic cells. HE staining, x40.

ses after 15 years have also been reported [3]. Lesions
mimicking submucosal or primary gastric ulcerated tu-
mours are the most frequent presentation, although en-
doscopic findings are variable [2, 4].

It is important to keep in mind the different possible
endoscopic appearances of metastatic lesions to avoid
further delay in diagnosis and treatment. Immunohisto-
chemistry is an imperative tool for making a correct diag-
nosis in these circumstances.
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Fig. 2. Endoscopic image of the lesion with a dark coloration area
of 5 mm in one of the edges.

Fig. 4. Diftuse positivity for MelanA and PS100.
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