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Abstract
Background: Dysphagia is a prevalent condition which may 
severely impact the patient’s quality of life. However, there 
are still lacking standardized therapeutic options for esoph-
ageal motility disorders. Summary: Dysphagia is defined as 
a subjective sensation of difficulty swallowing which can re-
sult from oropharyngeal or esophageal etiologies. Regard-
ing esophageal dysphagia, after excluding structural causes 
and esophageal mucosal lesions, high-resolution manome-
try (HRM) is the gold standard for the diagnosis of esopha-
geal motility disorders. HRM has not only improved the sen-
sitivity for detecting achalasia but has also expanded our un-
derstanding of spastic and hypomotility disorders of the 
esophageal body. The Chicago Classification v4.0 uses a hi-
erarchical approach and provides a standardized diagnosis 
of esophageal motility disorders, allowing a tailored thera-
peutic approach. Dysphagia is often a long-term health 
problem that broadly impacts health and well-being and 
leads to physical and psychosocial disability, namely, malnu-

trition and aspiration pneumonia, as well as social isolation, 
depression, and anxiety. Apart from achalasia, most esopha-
geal motility disorders tend to have a benign long-term 
course with symptoms of dysphagia and noncardiac chest 
pain that can improve significantly over time. Patient-report-
ed outcomes (PROs) are self-assessment tools that capture 
the patients’ illness experience and help providers better un-
derstand symptoms from the patients’ perspective. There-
fore, PROs have a critical role in providing patient-centered 
care. Key Messages: Motility disorders should be ruled out 
in the presence of nonobstructive esophageal dysphagia, 
and treatment options should be considered according to 
the severity of symptoms reported by the patient.

© 2023 The Author(s).
Published by S. Karger AG, Basel

Abordagem atual à disfagia: Uma revisão dos 
distúrbios da motilidade esofágica e respetivo 
tratamento

Palavras Chave
Disfagia · Motilidade esofágica · Outcomes reportados 
pelos doentes

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.
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Resumo
Contexto: A disfagia é uma condição prevalente que 
poderá ter impacto negativo na qualidade de vida dos 
doentes. No entanto, a abordagem terapêutica dos dis-
túrbios da motilidade esofágica não está ainda padroni-
zada. Sumário: A disfagia define-se como uma sensação 
subjetiva de dificuldade de deglutição que pode resultar 
de uma etiologia orofaríngea ou esofágica. Na disfagia es-
ofágica, após exclusão de causas estruturais e lesões da 
mucosa esofágica, o estudo por manometria de alta res-
olução (MAR) está indicado como avaliação por excelên-
cia para o diagnóstico de distúrbios da motilidade es-
ofágica. A implementação da MAR aumentou a sensibili-
dade para o diagnóstico de acalásia, como também 
melhorou a nossa compreensão dos distúrbios espásticos 
e de hipomotilidade do corpo esofágico. A Classificação 
de Chicago v4.0 utiliza uma abordagem hierárquica for-
necendo um diagnóstico padronizado dos distúrbios da 
motilidade esofágica, o que permite uma abordagem ter-
apêutica adaptada às diferentes condições. Frequente-
mente manifesta-se como uma condição clínica crónica 
com amplo impacto na saúde e bem-estar dos afetados, 
dada as suas consequências físicas e psicossociais. Pode 
estar associada a complicações graves, incluindo desnu-
trição e pneumonia por aspiração, bem como isolamento 
social, depressão e ansiedade, com redução acentuada da 
qualidade de vida. A maioria dos distúrbios da motilidade 
esofágica, à exceção da acalásia, tende a ter um curso be-
nigno a longo prazo com sintomas de disfagia e de dor 
torácica não cardíaca que podem melhorar significativa-
mente ao longo do tempo. Os outcomes reportados pelo 
doente (PRO) são ferramentas de autoavaliação que cap-
tam a experiência da doença dos afetados e ajudam os 
profissionais a entender melhor os sintomas na perspeti-
va dos doentes. Portanto, os PROs têm um papel crítico 
na prestação de cuidados centrados no doente. Mensa-
gens-Chave: Doenças motoras deverão ser excluídas na 
presença de disfagia esofágica não obstrutiva. A terapêu-
tica instituída deverá ser definida mediante a gravidade 
dos sintomas reportados pelo doente.

© 2023 The Author(s).
Published by S. Karger AG, Basel

Dysphagia: Epidemiology, Characterization, and 
Clinical Relevance

Dysphagia is defined as a subjective sensation of dif-
ficulty or abnormality of swallowing [1]. It is a common 
symptom in the general population, with a prevalence of 
20% and affecting up to 50% of people over 60 years [2]. 

From an anatomical point of view, it can result from oro-
pharyngeal or esophageal etiologies, whereas from a 
pathophysiological perspective, esophageal dysphagia 
can be caused by organic diseases (benign or malignant) 
and functional diseases causing impaired physiology 
(mainly motility) or perception disorders [3].

A focused anamnesis and knowledge of potential diag-
noses will help identify the location and type of dyspha-
gia. To distinguish oropharyngeal from esophageal dys-
phagia, the site at which the patient experiences the symp-
tom is of limited use since dysphagia felt in the throat can 
also be referred from the esophagus [2]. There are, how-
ever, four aspects that predict oropharyngeal dysphagia 
with an 80% accuracy: delay in initiating swallowing, de-
glutitive postnasal regurgitation, deglutitive cough, and 
the need for repetitive swallowing to achieve satisfactory 
clearance [2]. Oropharyngeal dysphagia can be associated 
with neurodegenerative conditions, such as Parkinson’s 
disease or dementia, as well as with structural causes, 
namely, Zenker’s diverticulum or osteophytes [3].

Esophageal dysphagia should be characterized accord-
ing to the types of food that produce symptoms, time 
course, and associated symptoms. For example, dyspha-
gia to both solids and liquids from the onset of symptoms 
is probably due to a motility disorder, while dysphagia 
starting only to solids is usually related to an organic dis-
ease leading to a narrowed esophageal lumen. In this last 
scenario, a progressive evolution of symptoms points out 
to causes like peptic stricture or esophageal cancer, while 
an intermittent evolution suggests eosinophilic esophagi-
tis or esophageal ring. On the other hand, patients with 
motility disorders such as achalasia or distal esophageal 
spasm (DES) may also exhibit progressive or intermittent 
dysphagia, respectively (Fig. 1) [2].

Dysphagia is often a life-changing health problem that 
broadly impacts well-being since it can have both physical 
and psychosocial health consequences. It is associated 
with many serious complications including malnutrition, 
dehydration, aspiration pneumonia, and choking, as well 
as social isolation, depression, and anxiety which also se-
verely reduce quality of life. For patients with dysphagia, 
mealtimes are often long, exhausting, and difficult and 
they might feel they cannot eat in the presence of others. 
This often leads to diminished motivation to eat, sense of 
social isolation, increased depression, and poverty in 
overall nutritional intake [4, 5].

Recognition of the clinical relevance and complica-
tions of dysphagia is growing among healthcare profes-
sionals in several fields. Furthermore, the emergence of 
new methods to screen and assess swallow function and 
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marked advances in understanding the pathophysiology 
of these conditions are paving the way for a new era of 
intensive research and active therapeutic strategies for af-
fected patients [3].

Diagnostic Evaluation of Esophageal Dysphagia

Esophageal dysphagia is considered an alarm symp-
tom, with esophagogastroduodenoscopy (EGD) recom-
mended as the first-line diagnostic test, after a detailed 
clinical history and physical examination [2, 6]. After ex-
cluding structural causes and esophageal mucosal lesions, 
high-resolution manometry (HRM) is indicated [7].

When both EGD with esophageal biopsies and HRM 
are normal, a barium esophagogram should be performed 
to exclude subtle strictures not identified by EGD before 
considering functional dysphagia [2]. Functional lumen 
imaging probe (FLIP) has been recently recommended as 

a complementary tool to HRM in the presence of esopha-
gogastric junction outlet obstruction (EGJOO) or other 
inconclusive patterns [6, 8]. A cardiac cause should obvi-
ously be excluded in a patient presenting with retroster-
nal chest pain [6]. However, acute dysphagia during a 
meal, normally associated with retrosternal chest pain, 
can be due to food impaction, often requiring an urgent 
EGD [2].

Endoscopy

EGD is mandatory and the first diagnostic tool to be 
performed in the workup of a patient with esophageal 
dysphagia, excluding conditions that can lead to second-
ary esophageal motor dysfunction [6, 9]. Certain findings 
during endoscopy can also be suggestive of motility dis-
orders, such as increased esophageal diameter and diffi-
culty passing the esophagogastric junction (EGJ) [6]. In 

Intermittent Progressive Intermittent Progressive

Dysphagia

Oropharingeal

If at least one of the following: 
• delay in initiating the swallowing
• deglutitive postnasal regurgitation
• deglutitive cough
• need for repetitive swallowing to achieve
  satisfactory clearance

Dysphagia to both solids and liquids
from the onset of symptomsDysphagia starting only to solids

Motility disorderOrganic disease

Oesophageal

Eosinophilic esofagitis
Oesophageal web or ring

Peptic stricture
Oesophageal cancer

Spastic motor
disorders

Achalasia
Scleroderma

Fig. 1. Clinical approach to dysphagia.
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the absence of structural lesions, at least six biopsies from 
the distal and proximal esophagus, in separate containers, 
should be performed [8, 10].

High-Resolution Esophageal Manometry

HRM is currently the gold standard for the evaluation 
of esophageal motor dysfunction [7]. HRM combined 
with impedance sensors is recommended to assess in-
trabolus pressure and bolus transit in relation to mano-
metric pressures [7].

HRM Protocol
The recent Chicago Classification (CC) v4.0 intro-

duced a recommended HRM protocol to standardize the 
procedure across motility laboratories, in order to opti-
mize generalizability and reliability of HRM interpreta-
tion (Fig. 2) [11]. According to the CC v4.0, after HRM 
catheter placement, the study can begin in either the su-
pine or upright position [8]. A minimum of 60 s of rest 
after catheter placement allows for an adaptation period, 

followed by a minimum of three deep inspirations to con-
firm adequate placement, and subsequently a baseline pe-
riod of at least 30 s to enable identification of anatomic 
landmarks including the upper esophageal sphincter, 
lower esophageal sphincter (LES), respiratory inversion 
point, basal EGJ pressure, and crural diaphragm [8]. A 
series of ten 5-mL single wet swallows are then performed 
with a 30-s interval between swallows [8]. In equivocal 
cases, the patient is then transitioned from supine to up-
right or vice versa, again with a 60-s adaptation period, 
three deep inspirations, and a 30-s baseline period, fol-
lowed by a series of five 5-mL single wet swallows [8]. 
Data acquisition in both supine and upright positions has 
been shown to increase diagnostic yield of esophageal 
motility disorders [12, 13]. Unless the diagnosis is straight-
forward, positional changes and provocative maneuvers 
are recommended, such as multiple rapid swallow (MRS) 
sequences and a rapid drink challenge (RDC) [6, 7, 11].

HRM Metrics
The key metrics assessed by HRM include evaluation 

of deglutitive relaxation across the LES (integrated re-

Assess
peristalsis

100% failed
peristalsis

≥20%
 premature

contractions

≥20% hyper-
contractility

>70%
ineffective or
≥50% failed

Absent
contractility

Distal
esophageal

spasm

Hyper-
contractile
esophagus

Ineffective
esophageal

motility
Disorders of peristalsis

HRM
(secondary position)

+ MRS/RDC

HRM
(primary position)

Abnormal IRP
persists

Abnormal TBE
or FLIP

Disorders of EGJ outflow

Achalasia Ill

≥20%
premature

contractions

100% failed
peristalsis

Achalasia II

EGJOO

Preserved100% absent

Median IRPAbnormal Normal

Achalasia I

≥20%
pan-esophageal
pressurization

Assess
peristalsis

Fig. 2. CC v4.0 for esophageal motility disorders. HRM, high-resolution manometry; IRP, integrated relaxation 
pressure; MRS, multiple rapid swallow; RDC, rapid drink challenge; EGJ, esophagogastric junction; EGJOO, 
esophagogastric junction outlet obstruction; TBE, timed barium esophagogram; FLIP, functional lumen imag-
ing probe.
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laxation pressure) and metrics of esophageal body peri-
stalsis based on contraction (distal contractile integral) 
and latency of deglutitive inhibition (distal latency) 
[11].

MRS Sequences
MRS is a simple provocative maneuver that consists in 

the ingestion of five 2-mL swallows in rapid sequence 
(<10 s) [6]. This test augments central and peripheral de-
glutitive inhibition, hence suppressing contractions in 
the esophageal body and inducing relaxation of the LES 
[6]. The last swallow of the MRS series is followed by a 
powerful peristaltic sequence in the esophageal body to-
gether with a contraction in the LES and reflects the con-
traction reserve in the esophageal body [6, 7]. An intact 
response to MRS is defined as the absence of esophageal 
body contractility with complete deglutitive relaxation of 
the LES during the repetitive swallows, with an augment-
ed post-MRS contraction [6]. Abnormal results include 
incomplete inhibition of the EGJ, peristaltic contractility 
during MRS, or an abnormal contraction after MRS [6, 
7]. The failure of post-MRS peristaltic augmentation, as 
seen in ineffective esophageal motility (IEM), is associ-
ated with higher acid exposure time in non-erosive gas-
troesophageal reflux disease (GERD), late postoperative 
dysphagia following antireflux surgery (ARS), presence 
or development of IEM after ARS, and possibly failure of 
promotility agents [6, 7].

Rapid Drink Challenge
RDC consists in the administration of 200 mL of water 

and is performed in the upright position and mainly ap-
plied for evaluation of EGJ resistance [7]. As with MRS, 
RDC is not necessary in the majority of cases but is a com-
plementary tool in patients with suspected EGJOO and in 
achalasia with inconclusive or discordant findings with 
single wet swallows [7].

Functional Lumen Imaging Probe

FLIP is an assessment tool used for measuring the me-
chanical properties of the gastrointestinal wall within a 
specific area, mostly used in the esophagus as a diagnos-
tic device to assess its physiology [6]. FLIP catheter uses 
high-resolution impedance planimetry during volume-
controlled distension to measure esophageal cross-sec-
tional area and distensibility [6]. It is nowadays recom-
mended as a complementary tool to HRM in the pres-
ence of suspected EGJOO or other inconclusive 

manometric patterns [6, 8]. The most recent FLIP v2.0 
converts the readings to color-coded lumina diameter in 
real-time plots, enabling evaluation of distensibility in-
dex (DI) across the EGJ (measuring the relationship be-
tween the cross-sectional area over the distensive pres-
sure to generate luminal distensibility) as well as contrac-
tile response to distension in the esophageal body [6, 14]. 
Studies in healthy volunteers suggest that a normal EGJ 
distensibility index (EGJ-DI) is >2.8 mm2/mm Hg and 
normal EGJ diameter is >13 mm [15]. The presence of 
repetitive antegrade contractions is considered as a nor-
mal response to distension [16]. A reduction in EGJ-DI 
and/or diameter is often seen in patients with EGJOO. 
EGJ-DI of <2 mm2/mm Hg is considered definitely ab-
normal, whereas EGJ diameter of <13 mm is likely ab-
normal and can serve as a supportive measure when EGJ-
DI is indeterminate (2–3 mm2/mm Hg) [15]. FLIP has 
been demonstrated to predict treatment outcomes and to 
have a guiding role in therapeutic interventions [17, 18]. 
Intraoperative use of FLIP in patients undergoing per-
oral endoscopic myotomy (POEM) resulted in addition-
al real-time myotomy in 65% of cases and improved clin-
ical outcomes [19]. FLIP has also performed superiorly 
to HRM in the evaluation of bolus emptying [20]. The DI 
on FLIP has been demonstrated to be a useful measure of 
EGJ opening in achalasia-treated patients [20]. While the 
role of FLIP as a first-line tool for evaluation of esopha-
geal motility is still evolving, its role as a supportive test 
as well as monitoring post-treatment outcomes is in-
creasingly appreciated.

Barium Esophagram

Barium esophagogram consists of the radiographic 
imaging evaluation of bolus transport through the esoph-
agus into the gastric lumen after ingesting barium con-
trast, providing information regarding upper esophageal 
sphincter function, esophageal peristalsis, and bolus 
clearance through the EGJ [6]. It remains as an important 
diagnostic test in patients with dysphagia since it can 
identify structural lesions such as strictures and help 
identify major esophageal motility disorders [6]. How-
ever, the overall sensitivity for the diagnosis of esophageal 
motility disorders is relatively low (56–69%) [21, 22]. Ad-
dition of 13-mm barium tablet to the esophagram proto-
col along with evaluation of esophageal emptying (timed 
barium esophagram) at 1, 2, and 5 min can increase sen-
sitivity and also be used to monitor treatment response in 
disorders of EGJOO [23].
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Treatment of Esophageal Motility Disorders

Achalasia and EGJ Outflow Obstruction
Achalasia management is aimed at decreasing the rest-

ing pressure of the LES and depends on achalasia type, 
institutional expertise, patient’s surgical risk, and prefer-
ences (Fig. 3). For patients with acceptable surgical risk, 
pneumatic dilation (PD), POEM, and laparoscopic Heller 
myotomy (LHM) show similar initial success rates (ap-
proximately 90%) and are considered first-line options 
for type I and II achalasia. In general, type II achalasia 
responds better to all alternatives [6]. For type III achala-
sia, POEM is preferred compared to LHM (response rate 
93% vs. 71%) as it enables a more precise and longer my-

otomy, extending above the LES and targeting areas of 
spasticity, tailored to the findings on HRM [24]. More-
over, POEM is proposed to be advantageous for patients 
with an anatomically abnormal esophagus (dilated or sig-
moid) or refractory to previous conventional treatments 
[24, 25]. POEM can be performed on both the anterior 
and posterior sides of the esophagus, with similar efficacy 
and rate of post-procedural reflux [26, 27]. When com-
pared to POEM, LHM with partial fundoplication com-
prises higher serious adverse events rate (7 vs. 2%), except 
for lower reflux esophagitis (44 vs. 29%) [28]. In a recent 
meta-analysis, including nine randomized controlled tri-
als comparing POEM, LHM, and PD, both POEM and 
LHM showed a lower rate of treatment failure, followed 

Hypomotility disorders

Ineffective esophageal
motility

Absent contractility

If concomitant reflux
symptoms:

PPI

If predominant NCCP:

Neuromodulators

Cognitive behavioural
therapy

Spastic motor
disorders

Distal esophageal
spasm

Hypercontractile
esophagus

If concomitant reflux
symptoms:

PPI

If predominant NCCP:

Neuromodulators

Cognitive behavioural
therapy

Refractory symptoms:

Pneumatic dilation

POEM

Extended surgical
myotomy

Esophagogastric
junction outflow

obstruction

Idiopathic EGJOO
(with moderate to
severe symptoms):

Botulinum toxin

Refractory symptoms:

Standard endoscopic
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POEM

Smooth muscle
relaxants

Secondary EGJOO:

Treatment of
underlying etiology

PPI
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symptoms)
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If a surgical candidate:

Refractory symptoms
after initial treatment:
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Myotomy (POEM
or LHM)

If not surgical candidate:
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Smooth muscle relaxants
(low efficacy )
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Laparoscopic Heller
myotomy

Pneumatic dilation

Dysphagia lifestyle
modification
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Smooth muscle
relaxants
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Fig. 3. Treatment options in patients with esophageal motility disorders. CCB, calcium channel blockers; EGJOO, 
esophagogastric junction outlet obstruction; LHM, laparoscopic Heller myotomy; NCCP, noncardiac chest pain; 
POEM, peroral endoscopic myotomy; PPI, proton pump inhibitor.
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by LHM in comparison to PD, but neither POEM nor 
LHM was significantly more effective than the other. 
There was no significant difference in the rate of adverse 
events, need for re-intervention or surgery, or GERD. 
LHM showed the lower rate of GERD and PD the lower 
rate of erosive esophagitis, with no statistical significance 
[29]. Another meta-analysis showed that POEM had a 
significantly better intervention success than LHM but 
was associated with an increased risk of GERD [30]. To 
overcome post-POEM GERD, a pilot study including 21 
patients was conducted in which an endoscopic fundopli-
cation was added to the standard POEM procedure, dem-
onstrating technical success in all cases without compli-
cations [31].

Patients’ comorbidities should be considered when 
choosing an intervention. Indeed, if a medium to large 
hiatal hernia is present, LHM with partial fundoplication 
should be preferred in order to concomitantly correct the 
hiatus defect [6].

PD presents as the most cost-effective and less invasive 
procedure, with low rates of perforation (3%) and post-
procedural reflux esophagitis (7%) [32–34]. However, its 
effect weakens over time, with a 90% success rate at 6 
months decreasing to 44% at 6 years.

For refractory symptoms after initial treatment, if a 
myotomy (POEM or LHM) was performed, available op-
tions include PD or redo myotomy, using either the same 
or an alternative myotomy technique [35, 36]; if PD was 

performed, the patient may undergo repeated PD or my-
otomy.

The recently developed EsoFLIP integrates impedance 
planimetry into a dilator balloon and might prove to be a 
useful tool in the treatment toolbox of esophageal motil-
ity disorders. By providing real-time monitoring of ther-
apeutic dilation as it is being performed, EsoFLIP can 
possibly enhance performance of dilation by confirming 
appropriate positioning, but further studies are needed 
[37].

If the patient is not a surgical candidate, botulinum 
toxin (BTX) injection should be considered. Injection of 
BTX into the LES is a simple procedure, inducing imme-
diate symptomatic relief (79%). However, about half of 
patients need retreatment in less than a year [38]. More-
over, multiple treatment sessions may induce mucosal fi-
brosis and compromise subsequent interventions [39].

Regarding pharmacological treatment, options in-
clude calcium channel blockers (nifedipine) and nitrates 
(isosorbide dinitrate). However, efficacy is lower and the 
rate of adverse effects is not negligible, with loss of clinical 
response over time [6, 40]. Therefore, pharmacotherapy 
should be used only for patients with achalasia who are 
not candidates for definitive therapies and have failed 
BTX injection.

EGJOO comprises a heterogeneous group of diseases. 
For secondary EGJOO, treatment should target the un-
derlying etiology. Concerning idiopathic EGJOO, it is es-

Table 1. Pharmacological treatments for spastic motor disorders and hypomotility disorders

Medication Dosage Studies

Smooth muscle 
relaxants

Nitrates Isosorbide dinitrate 5 mg SL 15 min before meals
Nitroglycerin 0.4 mg SL 15 min before meals

Small uncontrolled studies show symptomatic improvement in 
diffuse esophageal spasm [65]

Calcium channel 
blockers

Diltiazem 60–90 mg four times a day
Nifedipine 10 mg 30 min before meals

RCT: diltiazem significantly lowered distal esophageal peristaltic 
pressure and NCCP in nutcracker esophagus [66]
RCT: nifedipine significantly reduced the frequency of dysphagia in 
achalasia [67]

TCA Imipramine 10–25 mg id at night, titrating to 50–75 mg after 
4 weeks if no response

RCT: statistically significant reduction in NCCP [45]

Amitriptyline 10–25 mg once a day at night RCT: in combination with PPI significant reduction in NCCP 
compared to PPI alone [68]

SNRI Venlafaxine 75 mg once a day RCT: statistically significant reduction in NCCP [45]

SSRI Sertraline 50–200 mg once a day RCT: statistically significant reduction in NCCP [45]

Trazodone 100–150 mg once a day RCT: no statistically significant reduction in NCCP [45]

TCA, tricyclic antidepressants; SNRI, serotonin and norepinephrine reuptake inhibitors; SSRI, selective serotonin reuptake inhibitors; SL, sublingual; NCCP, 
noncardiac chest pain; RCT, randomized controlled trial; PPI, proton pump inhibitor.
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timated that most patients with mild symptoms will dem-
onstrate spontaneous resolution [41]. Therefore, treat-
ment is only considered for patients with moderate to 
severe symptoms and should focus on the dominant 
symptom.

BTX injection is an adequate initial treatment choice. 
The pooled response rate was 63.6% in six series using the 
CC v3.0. However, response durability may be limited 
[42]. Standard endoscopic dilation showed a response 
rate of 55.6–100% (pooled response rate 69.6%) and PD 
using a 30-mm balloon or larger showed a pooled re-
sponse rate of 71.8% [42, 43]. POEM may also have a pos-
sible role. In a small retrospective study, POEM was as-
sociated with a clinical success rate of 93%, with normal-
ization of integrated relaxation pressure on post-POEM 
HRM in 71% of the patients with EGJOO [44].

Pharmacological treatments such as smooth muscle 
relaxants are generally ineffective (pooled response rate 
30%) [42]. If noncardiac chest pain is the predominant 
symptom, tricyclic antidepressants (amitriptyline or 
imipramine), venlafaxine, and sertraline may be consid-
ered [6, 45] (Table  1). Proton pump inhibitors (PPIs) 
should be used to treat concomitant reflux symptoms.

Spastic Motor Disorders
First-line therapies for spastic disorders (DES and hy-

percontractile esophagus) include pharmacological treat-
ments such as smooth muscle relaxants and, if noncar-
diac chest pain is the dominant symptom, neuromodula-
tors may also be effective [6, 45] (Table 1). Furthermore, 
due to the potential overlap between GERD and spastic 
disorders, for patients with concomitant reflux symp-
toms, a trial of PPI is recommended [6, 46] (Fig. 3).

For refractory symptoms, empirical PD directed to 
subtle strictures or luminal remodeling might be an op-
tion, with a reported response rate of 70% [47]. BTX in-
jections at the level of the EGJ and at the distal esophagus 
in patients with spastic disorders have also demonstrated 
a 1-month response rate of 50% that fell for 30% after 1 
year [48].

POEM and surgical myotomy have also been proposed 
for highly selected patients with spastic disorders with an 
obstructive physiology. In a meta-analysis, response rates 
as high as 88 and 72% have been proposed for POEM with 
extended myotomy in the context of DES and hypercon-
tractile esophagus, respectively, with a low rate of adverse 
events (14%) [49]. The extended surgical myotomy also 
demonstrated high clinical efficacy in a subset of 20 pa-
tients with DES [50].

Hypomotility Disorders
There are no drugs capable of restoring esophageal 

smooth muscle contractility. Moreover, there is no clear 
indication when IEM needs management since the symp-
tomatic correlation is inconsistent. Diet and lifestyle 
modification, such as chewing carefully, sitting upright in 
erect position, chasing solid bolus with liquids, and effec-
tive control of GERD, is the mainstay of treatment (Fig. 3). 
Besides PPI, newer prokinetic agents may prove benefi-
cial. Prucalopride, a selective high-affinity serotonin re-
ceptor agonist, approved for chronic idiopathic constipa-
tion, increased primary peristaltic wave amplitude in re-
flux patients [51]. Mosapride, a 5HT-4 agonist, may 
facilitate secondary peristalsis induced by rapid air dis-
tension in patients with IEM, by augmenting sensitivity, 
but without improvement in primary and secondary 
esophageal contraction vigor [52]. Buspirone, a mixed 
dopamine D2 receptor antagonist and partial 5HT-1A 
agonist, was not more effective than placebo in patients 
with hypomotility disorders and dysphagia [53]. Meto-
clopramide and domperidone are not useful [54]. Coping 
strategies, cognitive and behavioral therapy, and hypno-
therapy may be adjunctive therapies [55]. For patients 
with esophageal hypomotility and GERD symptoms un-
dergoing ARS, except those with absent contractility, 
complete (Nissen) fundoplication showed similar out-
comes compared to partial fundoplication [54].

How to Assess the Severity of Dysphagia (and Select 
Who to Treat)? The Importance of Patient-Reported 
Outcomes
When assessing dysphagia, the main goal is to under-

stand the nature of this symptom and its impact on the 
patient’s daily function [56]. These patients often experi-
ence decreased quality of life resulting from impaired so-
cial and psychological well-being [57–59]. The idea that 
patients are able to perceive and report their swallowing 
difficulty is valuable in the management of dysphagia. 
Accordingly, a major part of dysphagia assessment relies 
on subjective measures, collected through the application 
of validated surveys [56].

Evaluation of dysphagia is challenging. Occasionally, 
it may cause tremendous distress that patients are not 
able to effectively describe. On the contrary, they may be 
oblivious to any swallowing difficulty [56, 57, 60, 61]. Al-
though there are many options available for swallowing 
assessment, including instrumental and noninstrumental 
tools, patient-reported outcomes (PROs) have a critical 
role by providing an accurate patient perception toward 
dysphagia [58, 60, 62, 63].
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PROs are self-assessment tools that capture the pa-
tients’ illness experience and help providers better under-
stand symptoms from the patients’ perspective [58, 62, 
63]. Regarding dysphagia, PRO can improve clinical out-
comes by ascertaining the true individual impact on qual-
ity of life. Therefore, these standardized measures are 
valuable tools for demonstrating treatment effectiveness, 
directing medical care, and enhancing patient-provider 
relationship [58, 62, 64].

A systematic review by Patel et al. [62] critically evalu-
ated all dysphagia-related PRO scales for adults. Overall, the 
dysphagia-related PROs identified demonstrated signifi-
cant variability in their developmental rigor. There was one 
general dysphagia PRO measure with exceptional charac-
teristics – PROMIS-GI disrupted swallowing – developed 
with the goal of evaluating the individual impact of dyspha-
gia independently of etiology or type of dysphagia [62, 64]. 
Several other high-quality PROs were rigorously developed 
in specific diseases, namely, FACT-E for esophageal cancer 
and DSQEoE for eosinophilic esophagitis. One of the most 
useful applications of PRO is monitoring change in dyspha-
gia over time to compare efficacy of interventions or evalu-
ate the natural history of the condition. However, only a 
minority of the identified PRO measures demonstrated ad-
equate responsiveness [62].

The relationship between self-perception and objec-
tive findings remains to be completely elucidated in dys-
phagia. PROs complement swallowing assessment, po-
tentially aiding to guide management decisions, also tai-
lored to the underlying etiology [56, 57, 62]. Management 
of dysphagia is multidisciplinary and involves speech 
therapists, doctors, nurses, and dietitians. Most impor-
tantly, the individual patient should be involved in deci-
sion-making throughout assessment and treatment [57, 
60, 61]. Naturally, the use of tests cannot replace clinical 
judgment, which is based on a comprehensive assessment 
and multidimensional evaluation of dysphagia in a par-
ticular individual [57, 63].

Conclusion

Nonobstructive esophageal dysphagia is best charac-
terized by HRM using the hierarchical CC v4.0. Thera-
peutic approach should be tailored to the underlying con-
dition and considering the impact on patient quality of 
life. Therefore, PRO may have a critical role by providing 
an accurate patient perception toward the symptom.

Statement of Ethics

Not applicable to a review article.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

The authors have no funding sources to declare.

Author Contributions

André Mascarenhas, Rui Mendo, Catarina O’Neill, Ana Rita 
Franco, Raquel Mendes, Inês Simão, and José Pedro Rodrigues 
wrote the manuscript. José Pedro Rodrigues supervised and coor-
dinated the review.

Data Availability Statement

All data analyzed during this review are included in this article. 
Further inquiries can be directed to the corresponding author.

References

 1 Cho SY, Choung RS, Saito YA, Schleck CD, 
Zinsmeister AR, Locke GR 3rd, et al. Preva-
lence and risk factors for dysphagia:  a USA 
community study. Neurogastroenterol Motil. 
2015 Feb; 27(2): 212–9.

 2 Johnston BT. Oesophageal dysphagia:  a step-
wise approach to diagnosis and management. 
Lancet Gastroenterol Hepatol. 2017 Aug; 2(8): 

604–9.

 3 Clavé P, Shaker R. Dysphagia:  current reality 
and scope of the problem. Nat Rev Gastroen-
terol Hepatol. 2015 May; 12(5): 259–70.

 4 Vesey S. Dysphagia and quality of life. Br J 
Community Nurs. 2013; 18(Suppl 5): S14–9.

 5 Smith R, Bryant L, Hemsley B. Dysphagia and 
quality of life, participation, and inclusion ex-
periences and outcomes for adults and children 
with dysphagia:  a scoping review. Perspect 
ASHA Spec Interes Groups. 2022: 181–96.

 6 Patel DA, Yadlapati R, Vaezi MF Esophageal 
motility disorders:  current approach to diag-
nostics and therapeutics. Gastroenterology. 
2022; 162(6): 1617–34.

 7 Tack J, Pauwels A, Roman S, Savarino E, Sm-
out A. European Society for Neurogastroen-
terology and Motility (ESNM) recommenda-
tions for the use of high-resolution manom-
etry of the esophagus. Neurogastroenterol 
Motil. 2021: e14043.



Mascarenhas/Mendo/O’Neill/Franco/
Mendes/Simão/Rodrigues

GE Port J Gastroenterol 2023;30:403–413412
DOI: 10.1159/000529428

 8 Fox MR, Sweis R, Yadlapati R, Pandolfino J, 
Hani A, Defilippi C, et al. Chicago classifica-
tion version 4.0© technical review:  update on 
standard high-resolution manometry proto-
col for the assessment of esophageal motility. 
Neurogastroenterol Motil. 2021 Apr; 33(4): 

e14120.
 9 Nigam GB, Vasant DH, Dhar A. Curriculum 

review :  investigation and management of 
dysphagia. Frontline Gastroenterol. 2022; 

13(3): 254–61.
10 Pouw RE, Barret M, Biermann K, Bisschops 

R, Czakó L, Gecse KB, et al. Endoscopic tissue 
sampling-Part 1:  upper gastrointestinal and 
hepatopancreatobiliary tracts. European soci-
ety of gastrointestinal endoscopy (ESGE) 
guideline. Endoscopy. 2021; 53(11): 1174–88.

11 Yadlapati R, Kahrilas PJ, Fox MR, Brede-
noord AJ, Prakash Gyawali C, Roman S, et al. 
Esophageal motility disorders on high-reso-
lution manometry:  Chicago classification ver-
sion 4.0©. Neurogastroenterol Motil. 2021 
Jan; 33(1): e14058.

12 Misselwitz B, Hollenstein M, Bütikofer S, Ang 
D, Heinrich H, Fox M. Prospective serial di-
agnostic study:  the effects of position and pro-
vocative tests on the diagnosis of oesophageal 
motility disorders by high-resolution ma-
nometry. Aliment Pharmacol Ther. 2020; 

51(7): 706–18.
13 Triggs JR, Carlson DA, Beveridge C, Jain A, 

Tye MY, Kahrilas PJ, et al. Upright integrated 
relaxation pressure facilitates characteriza-
tion of esophagogastric junction outflow ob-
struction. Clin Gastroenterol Hepatol. 2019 
Oct; 17(11): 2218–26.e2.

14 Hirano I, Pandolfino JE, Boeckxstaens GE. 
Functional lumen imaging probe for the man-
agement of esophageal disorders:  expert re-
view from the clinical practice updates com-
mittee of the AGA institute. Clin Gastroen-
terol Hepatol. 2017; 15(3): 325–34.

15 Savarino E, Di Pietro M, Bredenoord AJ, Carl-
son DA, Clarke JO, Khan A, et al. Use of the 
functional lumen imaging Probe in clinical 
esophagology. Am J Gastroenterol. 2020; 

115(11): 1786–96.
16 Carlson DA, Kou W, Masihi M, Acharya S, 

Baumann AJ, Donnan EN, et al. Repetitive 
antegrade contraction:  a novel response to 
sustained esophageal distension is modulated 
by cholinergic influence. Am J Physiol Gas-
trointest Liver Physiol. 2020; 319(6): G696–
702.

17 Attaar M, Su B, Wong HJ, Kuchta K, Denham 
W, Haggerty SP, et al. Intraoperative imped-
ance planimetry (EndoFLIP™) results and de-
velopment of esophagitis in patients undergo-
ing peroral endoscopic myotomy (POEM). 
Surg Endosc. 2021 Aug; 35(8): 4555–62.

18 Su B, Callahan ZM, Novak S, Kuchta K, Ujiki 
MB. Using impedance planimetry (End-
oFLIP) to evaluate myotomy and predict out-
comes after surgery for achalasia. J Gastroin-
test Surg. 2020 Apr; 24(4): 964–71.

19 Holmstrom AL, Campagna RAJ, Cirera A, 
Carlson DA, Pandolfino JE, Teitelbaum EN, 
et al. Intraoperative use of FLIP is associated 
with clinical success following POEM for 
achalasia. Surg Endosc. 2021 Jun; 35(6): 3090–
6.

20 Jain AS, Carlson DA, Triggs J, Tye M, Kou W, 
Campagna R, et al. Esophagogastric junction 
distensibility on functional lumen imaging 
Probe topography predicts treatment re-
sponse in achalasia-anatomy matters. Am J 
Gastroenterol. 2019 Sep; 114(9): 1455–63.

21 Ott DJ, Richter JE, Chen YM, Wu WC, Gel-
fand DW, Castell DO. Esophageal radiogra-
phy and manometry:  correlation in 172 pa-
tients with dysphagia. AJR Am J Roentgenol. 
1987; 149(2): 307–11.

22 O’Rourke AK, Lazar A, Murphy B, Castell 
DO, Martin-Harris B. Utility of esophagram 
versus high-resolution manometry in the de-
tection of esophageal dysmotility. Otolaryn-
gol Head Neck Surg. 2016; 154(5): 888–91.

23 Neyaz Z, Gupta M, Ghoshal UC. How to per-
form and interpret timed barium esophago-
gram. J Neurogastroenterol Motil. 2013; 

19(2): 251–6.
24 Kahrilas PJ, Bredenoord AJ, Fox M, Gyawali 

CP, Roman S, Smout AJ, et al. Expert consen-
sus document:  advances in the management 
of oesophageal motility disorders in the era of 
high-resolution manometry:  a focus on acha-
lasia syndromes. Nat Rev Gastroenterol Hep-
atol. 2017; 14(11): 677–88.

25 Orenstein SB, Raigani S, Wu YV, Pauli EM, 
Phillips MS, Ponsky JL, et al. Peroral endo-
scopic myotomy (POEM) leads to similar re-
sults in patients with and without prior endo-
scopic or surgical therapy. Surg Endosc. 2015 
May; 29(5): 1064–70.

26 Weusten BLAM, Barret M, Bredenoord AJ, 
Familiari P, Gonzalez JM, van Hooft JE, et al. 
Endoscopic management of gastrointestinal 
motility disorders - part 1:  European Society 
of Gastrointestinal Endoscopy (ESGE) guide-
line. Endoscopy. 2020 Jun; 52(6): 498–515.

27 Rodríguez de Santiago E, Mohammed N, 
Manolakis A, Shimamura Y, Onimaru M, In-
oue H. Anterior versus posterior myotomy 
during poem for the treatment of achalasia:  
systematic review and meta-analysis of ran-
domized clinical trials. J Gastrointestin Liver 
Dis. 2019 Mar; 28(1): 107–15.

28 Werner YB, Hakanson B, Martinek J, Repici 
A, von Rahden BHA, Bredenoord AJ, et al. 
Endoscopic or surgical myotomy in patients 
with idiopathic achalasia. N Engl J Med. 2019 
Dec; 381(23): 2219–29.

29 Mundre P, Black CJ, Mohammed N, Ford AC. 
Efficacy of surgical or endoscopic treatment 
of idiopathic achalasia:  a systematic review 
and network meta-analysis. Lancet Gastroen-
terol Hepatol. 2021 Jan; 6(1): 30–8.

30 Schlottmann F, Luckett DJ, Fine J, Shaheen 
NJ, Patti MG. Laparoscopic heller myotomy 
versus peroral endoscopic myotomy (POEM) 
for achalasia:  a systematic review and meta-
analysis. Ann Surg. 2018 Mar; 267(3): 451–60.

31 Inoue H, Ueno A, Shimamura Y, Manolakis 
A, Sharma A, Kono S, et al. Peroral endoscop-
ic myotomy and fundoplication:  a novel 
NOTES procedure. Endoscopy. 2019 Feb; 

51(2): 161–4.
32 van Hoeij FB, Prins LI, Smout AJ, Bredenoord 

AJ. Efficacy and safety of pneumatic dilation 
in achalasia:  a systematic review and meta-
analysis. Neurogastroenterol Motil. 2019 Jul; 

31(7): e13548.
33 Yadlapati R, Gupta S. Peroral endoscopic my-

otomy versus pneumatic dilation in achalasia:  
dissecting the randomized controlled trial. 
Gastroenterology. 2020 Jan; 158(1): 276–7.

34 Kostic S, Johnsson E, Kjellin A, Ruth M, Lön-
roth H, Andersson M, et al. Health economic 
evaluation of therapeutic strategies in patients 
with idiopathic achalasia:  results of a random-
ized trial comparing pneumatic dilatation 
with laparoscopic cardiomyotomy. Surg En-
dosc. 2007 Jul; 21(7): 1184–9.

35 Huang Z, Cui Y, Li Y, Chen M, Xing X. Per-
oral endoscopic myotomy for patients with 
achalasia with previous Heller myotomy:  a 
systematic review and meta-analysis. Gastro-
intest Endosc. 2021 Jan; 93(1): 47–56.e5.

36 Tyberg A, Seewald S, Sharaiha RZ, Martinez 
G, Desai AP, Kumta NA, et al. A multicenter 
international registry of redo per-oral endo-
scopic myotomy (POEM) after failed POEM. 
Gastrointest Endosc. 2017 Jun; 85(6): 1208–
11.

37 Baumann AJ, Carlson DA. EsoFLIP for 
esophageal dilation:  proposed advantages. 
Curr Opin Gastroenterol. 2020 Jul; 36(4): 329–
35.

38 Campos GM, Vittinghoff E, Rabl C, Takata 
M, Gadenstätter M, Lin F, et al. Endoscopic 
and surgical treatments for achalasia:  a sys-
tematic review and meta-analysis. Ann Surg. 
2009 Jan; 249(1): 45–57.

39 Smith CD, Stival A, Howell DL, Swafford V. 
Endoscopic therapy for achalasia before Hell-
er myotomy results in worse outcomes than 
heller myotomy alone. Ann Surg. 2006 May; 

243(5): 579–84;  discussion 584–6.
40 Gelfond M, Rozen P, Gilat T. Isosorbide dini-

trate and nifedipine treatment of achalasia:  a 
clinical, manometric and radionuclide evalu-
ation. Gastroenterology. 1982 Nov; 83(5): 

963–9.
41 Lynch KL, Yang YX, Metz DC, Falk GW. 

Clinical presentation and disease course of 
patients with esophagogastric junction out-
flow obstruction. Dis Esophagus. 2017 Jun; 

30(6): 1–6.
42 Zikos TA, Triadafilopoulos G, Clarke JO. 

Esophagogastric junction outflow obstruc-
tion:  current approach to diagnosis and man-
agement. Curr Gastroenterol Rep. 2020 Feb; 

22(2): 9.
43 Clayton SB, Shin CM, Ewing A, Blonski W, 

Richter J. Pneumatic dilation improves 
esophageal emptying and symptoms in pa-
tients with idiopathic esophago-gastric junc-
tion outflow obstruction. Neurogastroenterol 
Motil. 2019 Mar; 31(3): e13522.



Current Approach to Esophageal 
Dysphagia

413GE Port J Gastroenterol 2023;30:403–413
DOI: 10.1159/000529428

44 Khashab MA, Familiari P, Draganov PV, Ari-
di HD, Cho JY, Ujiki M, et al. Peroral endo-
scopic myotomy is effective and safe in non-
achalasia esophageal motility disorders:  an 
international multicenter study. Endosc Int 
open. 2018 Aug; 6(8): E1031–6.

45 Nguyen TM, Eslick GD. Systematic review:  
the treatment of noncardiac chest pain with 
antidepressants. Aliment Pharmacol Ther. 
2012 Mar; 35(5): 493–500.

46 Goel S, Nookala V. Diffuse esophageal spasm. 
In:  StatPearls [Internet]. Treasure Island (FL):  
StatPearls Publishing;  2022.

47 Irving JD, Owen WJ, Linsell J, McCullagh M, 
Keightley A, Anggiansah A. Management of 
diffuse esophageal spasm with balloon dilata-
tion. Gastrointest Radiol. 1992; 17(3): 189–92.

48 Vanuytsel T, Bisschops R, Farré R, Pauwels A, 
Holvoet L, Arts J, et al. Botulinum toxin re-
duces Dysphagia in patients with nonachala-
sia primary esophageal motility disorders. 
Clin Gastroenterol Hepatol. 2013 Sep; 11(9): 

1115–21.e2.
49 Khan MA, Kumbhari V, Ngamruengphong S, 

Ismail A, Chen YI, Chavez YH, et al. Is POEM 
the answer for management of spastic esoph-
ageal disorders? A systematic review and me-
ta-analysis. Dig Dis Sci. 2017 Jan; 62(1): 35–44.

50 Leconte M, Douard R, Gaudric M, Dumon-
tier I, Chaussade S, Dousset B. Functional re-
sults after extended myotomy for diffuse oe-
sophageal spasm. Br J Surg. 2007 Sep; 94(9): 

1113–8.
51 Lei WY, Hung JS, Liu TT, Yi CH, Chen CL. 

Influence of prucalopride on esophageal sec-
ondary peristalsis in reflux patients with inef-
fective motility. J Gastroenterol Hepatol. 2018 
Mar; 33(3): 650–5.

52 Chen CL, Yi CH, Liu TT, Orr WC. Effects of 
mosapride on secondary peristalsis in pa-
tients with ineffective esophageal motility. 
Scand J Gastroenterol. 2013 Dec; 48(12): 

1363–70.
53 Aggarwal N, Thota PN, Lopez R, Gabbard S. 

A randomized double-blind placebo-con-
trolled crossover-style trial of buspirone in 
functional dysphagia and ineffective esopha-
geal motility. Neurogastroenterol Motil. 2018 
Feb; 30(2): e13213.

54 Gyawali CP, Sifrim D, Carlson DA, Hawn M, 
Katzka DA, Pandolfino JE, et al. Ineffective 
esophageal motility:  concepts, future direc-
tions, and conclusions from the Stanford 2018 
symposium. Neurogastroenterol Motil. 2019 
Sep; 31(9): e13584.

55 Riehl ME, Kinsinger S, Kahrilas PJ, Pandol-
fino JE, Keefer L. Role of a health psychologist 
in the management of functional esophageal 
complaints. Dis Esophagus. 2015 Jul; 28(5): 

428–36.
56 Dewan K, Clarke JO, Kamal AN, Nandwani 

M, Starmer HM. Patient reported outcomes 
and objective swallowing assessments in a 
multidisciplinary dysphagia clinic. Laryngo-
scope. 2021 May; 131(5): 1088–94.

57 Thiyagalingam S, Kulinski AE, Thorsteins-
dottir B, Shindelar KL, Takahashi PY Dyspha-
gia in older adults. Mayo Clin Proc. 2021; 

96(2): 488–97.
58 Manduchi B, Che Z, Fitch MI, Ringash J, 

Howell D, Martino R. Psychometric proper-
ties of patient-reported outcome measures for 
dysphagia in head and neck cancer:  a system-
atic review protocol using COSMIN method-
ology. Syst Rev. 2022 Feb; 11(1): 27.

59 Andrade PA, Santos CAD, Firmino HH, Rosa 
C OB. The importance of dysphagia screening 
and nutritional assessment in hospitalized pa-
tients. Einstein (Sao Paulo). 2018 Jun 7; 16(2): 

eAO4189.

60 Lancaster J. Dysphagia:  its nature, assessment 
and management. Br J Community Nurs. 
2015; 20(Suppl 6a): S28–32.

61 Mari A, Sweis R. Assessment and manage-
ment of dysphagia and Achalasia. Clin Med 
(Lond). 2021 Mar; 21(2): 119–23.

62 Patel DA, Sharda R, Hovis KL, Nichols EE, 
Sathe N, Penson DF, et al. Patient-reported 
outcome measures in dysphagia:  a systematic 
review of instrument development and vali-
dation. Dis Esophagus. 2017 May 1; 30(5): 1–
23.

63 Azzolino D, Damanti S, Bertagnoli L, Lucchi 
T, Cesari M. Sarcopenia and swallowing dis-
orders in older people. Aging Clin Exp Res. 
2019; 31(6): 799–805.

64 Spiegel BM, Hays RD, Bolus R, Melmed GY, 
Chang L, Whitman C, et al. Development of 
the NIH patient-reported outcomes measure-
ment information system (PROMIS) gastro-
intestinal symptom scales. Am J Gastroenter-
ol. 2014 Nov; 109(11): 1804–14.

65 Konturek JW, Gillessen A, Domschke W. Dif-
fuse esophageal spasm:  a malfunction that in-
volves nitric oxide? Scand J Gastroenterol. 
1995 Nov; 30(11): 1041–5.

66 Cattau EL Jr, Castell DO, Johnson DA, Spurl-
ing TJ, Hirszel R, Chobanian SJ, et al. Diltia-
zem therapy for symptoms associated with 
nutcracker esophagus. Am J Gastroenterol. 
1991 Mar; 86(3): 272–6.

67 Traube M, Dubovik S, Lange RC, McCallum 
RW. The role of nifedipine therapy in achala-
sia:  results of a randomized, double-blind, 
placebo-controlled study. Am J Gastroenter-
ol. 1989 Oct; 84(10): 1259–62.

68 Park SW, Lee H, Lee HJ, Park JC, Shin SK, Lee 
SK, et al. Low-dose amitriptyline combined 
with proton pump inhibitor for functional 
chest pain. World J Gastroenterol. 2013 Aug; 

19(30): 4958–65.



Research Article

GE Port J Gastroenterol 2023;30:414–421

Technical and Clinical Outcomes of Using a Single 
Wide-Caliber Double-Pigtail Stent for Endoscopic 
Ultrasound-Guided Pancreatic Pseudocyst 
Drainage: A Multicenter Prospective Study

Elsayed Ghoneem 

a, b    Hussein Okasha 

c    Mohamed Hammouda 

a     

Mohamed Fathi Gouda 

d    Reham Soliman 

a, e    Gamal Shiha 

a, b    Khaled Ragab 

d    

Ramy Hassan Agwa 

a

aHepatology and Gastroenterology Unit, Internal Medicine Department, Faculty of Medicine, Mansoura University, 
Mansoura, Egypt; bEgyptian Liver Research Institute and Hospital (ELRIAH), Mansoura, Egypt; cHepatology and 
Gastroenterology Unit, Kasr al-Aini School of Medicine, Cairo University, Cairo, Egypt; dTheodor Bilharz Research 
Institute, Cairo, Egypt; eTropical Medicine Department, Faculty of Medicine, Port Said University, Port Said, Egypt

Received: January 9, 2022
Accepted: March 25, 2022
Published online: November 4, 2022

Correspondence to: 
Elsayed  Ghoneem, ghoneem_84 @ yahoo.com

© 2022 The Author(s).
Published by S. Karger AG, Basell

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

DOI: 10.1159/000526852

Keywords
Endoscopic ultrasound · Pancreatic pseudocyst · 
Pancreatitis · Cystogastrostomy · Single double-pigtail

Abstract
Introduction: Endoscopic ultrasound (EUS)-guided pancre-
atic cysto-gastrostomy/duodenostomy is the current ac-
cepted practice for management of symptomatic pancre-
atic pseudocysts with insertion of two or more double-pig-
tail (DP) stents. There is no much work on the efficacy of 
using a single wide-caliber DP stent, aiming to decrease the 
time, complications, and accessories used in the procedure. 
Aim of the Work: The aim of this study was to assess techni-
cal and clinical outcomes of using a single wide-caliber DP 
stent in EUSguided pancreatic pseudocyst drainage. Meth-
odology: This multicenter prospective study included 57 
patients, from which the 35 patients with symptomatic pan-
creatic pseudocysts enrolled. Patients with cysts with mul-
tiple septations (7 cases) or cyst with >30% necrosis (8 cases) 

of the cyst content and patients with generalized ascites (4 
cases) or patients with major comorbidities (3 cases) were 
excluded. Patients were followed up within 1 month and 6 
months after stent placement to assess complete resolution 
or a decrease in the sizes of cysts with clinical symptomatic 
improvement. Results: From 57 patients, 35 patients (19 fe-
males/16 males, median age 40 years) with a symptomatic 
pancreatic pseudocyst were referred for EUS-guided drain-
age. All used stents were 10 Fr DP plastic stents. The median 
duration of the whole procedure was 16 min. Technical suc-
cess was achieved in all cases. Clinical success was encoun-
tered in 32 patients (91.4%) without re-accumulation on fol-
low-up. Minor adverse events were encountered in 3 pa-
tients (8.6%) including post-procedure abdominal pain (1 
case) and fever (2 cases). Conclusion: We suggest that using 
a wide-caliber single-pigtail stent for EUS-guided cystogas-
trostomy is safe and effective with short procedure time, 
with reduced risks from the insertion of another stent(s).

© 2022 The Author(s). 
Published by S. Karger AG, Basel
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Resultados Técnicos e Clínicos da Utilização de Stent 
Duplo Pigtail de Grande Calibre para Drenagem 
Endoscópica de Pseudoquistos Pancreáticos: Estudo 
Prospetivo Multicêntrico

Palavras Chave
Ecoendoscopia · Pseudoquisto pancreático · Pancreatite ·  
Cistogastrostomia · Stent plástico

Resumo
Introdução: A cistogastrostomia/duodenostomia pan-
creática guiada por ecoendoscopia (EUS) é atualmente 
aceite para a abordagem dos pseudoquistos pancreáticos 
sintomáticos através da inserção de dois ou mais stents 
duplo pigtail (DP). A evidência é escassa relativamente à 
eficácia da utilização de apenas um stent duplo pigtail de 
grande calibre, com o objetivo de diminuir o tempo, as 
complicações e os dispositivos utilizados no procedimen-
to. Objetivo: Avaliar os resultados técnicos e clínicos do 
uso de stent duplo pigtail único de grande calibre na dre-
nagem de pseudoquistos pancreáticos guiada por ecoen-
doscopia. Metodologia: Estudo prospetivo multicêntrico 
incluindo 57 doentes (dos quais 35 com pseudoquistos 
pancreáticos sintomáticos). Foram excluídos pacientes 
com quistos multiseptados (7 casos), com necrose >30% 
(8 casos), com ascite (4 casos) e comorbidades major (3 
casos). O follow-up foi ao 1 mês e 6 meses após a colo-
cação do stent para avaliar a resolução completa ou dimi-
nuição no tamanhos dos pseudoquistos com melhoria 
sintomática. Resultados: Dos 57 doentes, 35 (19 mulhe-
res/16 homens, idade média 40 anos) com pseudoquistos 
pancreáticos sintomáticos foram submetidos a drenagem 
guiada por EUS. Todos os stents utilizados foram stents 
DP plásticos com 10 Fr. A duração mediana do procedi-
mento foi de 16 minutos. O sucesso técnico foi alcançado 
em todos os casos. Ocorreu sucesso clínico em 32 doentes 
(91,4%), sem reacumulação no seguimento. Eventos ad-
versos menores ocorreram em 3 doentes (8,6%), incluin-
do dor abdominal pós-procedimento (1) e febre (2). Con-
clusão: Os resultados sugerem que a utilização de stent 
pigtail único de grande calibre para cistogastrostomia 
guiada por EUS é segura e eficaz, com tempo de procedi-
mento curto e reduzindo o risco da inserção de outro(s) 
stent(s). © 2022 The Author(s). 

Published by S. Karger AG, Basel

Introduction

Pancreatic and peripancreatic collection (PPC) is a 
common complication of acute and chronic pancreatitis. 
The incidence of PPC in acute pancreatitis is 5–16%; 
however, in chronic pancreatitis, it may reach 20–40% 
[1–4]. The majority of peripancreatic fluid collections 
complicating acute pancreatitis usually resolve spontane-
ously within 4–6 weeks of the onset of the attack [5]. Nev-
ertheless, PPC associated with chronic pancreatitis might 
resolve spontaneously only in a minority of cases [6].

According to duration and amount of necrosis, PPC is 
categorized into four types: acute peripancreatic fluid col-
lection, pseudocyst, acute necrotic collection, and walled-
off necrosis (WON) [7]. The unresolved PPC may be  
asymptomatic or present with epigastric pain, dyspepsia, 
fever, gastric outlet obstructive symptoms, or biliary ob-
struction [8]. Symptomatic and long-term unresolved 
PPC are the common indications for drainage [9].

Unresolved symptomatic PPC management has 
evolved dramatically over recent years from surgical or 
percutaneous drainage into minimal-invasive endoscop-
ic approaches [10]. EUS-guided drainage is the favored 
approach in current management algorithms, having bet-
ter outcomes compared to non-guided endoscopic, per-
cutaneous, or surgical drainage approaches [11].

For evaluation of PPC, EUS is the preferred method 
since it can accurately measure the distance between the 
GI lumen and the pseudocyst with delineation of a safe 
nonvascular window for drainage using Doppler US [12, 
13]. Likewise, the choice of the stent type used for drain-
age can be directly influenced by the nature of the fluid 
content detected by EUS. EUS evaluation of the wall 
might also affect management decision with the necessity 
to pre-drainage clarification of diagnosis using EUS-FNA 
when suspecting cystic neoplasms with focally enlarged/
thickened wall [14].

Regarding that EUS-guided transmural drainage 
needs multiple steps and lots of resources, it would be 
more wise and efficient if the number of steps is to be 
minimized, providing shorter time for the procedure as 
well as using fewer resources while maintaining the effi-
cacy and patient safety of the procedure. A systematic re-
view by Bang et al. [15] concluded that current evidence 
does not favor routine placement of metal stents over 
conventional plastic stents for transmural drainage of 
PPC. Additionally, there is a conflict in current practice 
about the number and caliber of the plastic stents for 
EUS-guided drainage of PPC [16]. We tried in this study 
to alleviate this conflict about the sufficient number of 
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plastic stents needed for pancreatic pseudocyst drainage 
and evaluate the efficacy of using only one wide-diameter 
double-pigtail (DP) plastic stent.

Methods

This is a multicenter prospective study for cases of EUS-guided 
PPC drainage in the endoscopy units of four tertiary centers be-
tween January 2017 and February 2020. Patients with symptom-
atic pancreatic pseudocyst that unresolved for at least 6 weeks after 
the last episode of pancreatitis were included in this study (Fig. 1). 
We excluded patients with major comorbidities being unfit for 
general anesthesia (3 cases), those with multiple cyst septation (7 
cases), or >30% necrosis of the cyst content (8 cases) and patients 
with moderate to marked abdominal free fluid (4 cases). Patients’ 
medical data were recruited including detailed history for symp-
toms of pancreatitis (epigastric pain radiating to the back), onset, 
duration, severity, and possible etiology of pancreatitis (alcoholic, 
biliary, etc.), basic laboratory investigations, and radiological eval-
uation including abdominal ultrasound, contrast-enhanced CT 
and or MRCP. Before EUS-guided intervention, cyst fluid analysis 
(fluid amylase, CEA, and cytological examination) was achieved 
for confirmation of the diagnosis of PPC.

The procedure time was defined as the elapsed time from the 
first image of the lesion for the EUS procedure which was obtained 
to the confirmed image of placement of the pigtail stent into the 
cyst. Technical success was defined as successful and appropriate 
placement of the DP stent in the transmural tract. Follow-up ex-
aminations, including CT, were performed within 1 month after 
stent placement to assess complete resolution or a decrease in the 
sizes of cysts with clinical symptomatic improvement. Treatment 
success (or clinical success) was defined as a partial (reduction of 
>50% of the large axis) to complete resolution of the drained cysts 
with symptomatic improvement on follow-up CT at 4 weeks.

Endoscopic Procedure and Outcome Assessment
EUS-guided drainage was performed by three experienced en-

dosonographers with long experience in the field of therapeutic 
EUS using linear-type echoendoscope (Pentax EG-3870UTK 
“PENTAX Medical, Tokyo, Japan, attached to a Hitachi – Aloka 
Avius processor “Hitachi, Tokyo, Japan” and Fujifilm EG-580UT 
“Fujifilm Global, Tokyo, Japan” with SU-1) in all cases with the de-
ployment of one 10 Fr DP plastic stent either through the transgas-
tric or transduodenal approach. Technical success was defined as 
successful transmural stent placement into the PPC, while clinical 
success was an improvement of symptoms and resolution of the 
fluid collection or decrease for more than 50% as determined by 
contrast-enhanced CT performed 1 month after the procedure 
without recurrence after stent removal within the follow-up period 
(6 months from the procedure). The detailed technique, duration 
of the procedure, related complications, and intraoperative compli-
cations (bleeding, perforation, leak, stent mal-deployment, or mi-
gration) were assessed. Also, early postoperative complications like 
pain, fever, nausea, vomiting, peritonitis, or pneumoperitoneum 
and late complication like stent migration, recurrence, pancreatitis 
were reported. The procedure technique involved EUS character-
ization of the PPC regarding size, wall thickness, distance from the 
GI lumen, percent of solid components, exclusion of mural nod-
ules, and choosing the shortest vascular free tract for possible drain-
age. Subsequently, puncturing of the pancreatic pseudocyst wall 
was achieved in all cases using a 19-gauge FNA needle under the 
guidance of the Doppler US, followed by confirmatory aspiration 
of the content. Afterward, a 0.035-inch guidewire was inserted 
through the needle into the pseudocyst lumen, forming 2–3 coils 
under both EUS and fluoroscopy guidance to prevent any potential 
dislodgment. Furthermore, graded dilatation of the needle tract 
was achieved using electrocautery (6 or 10 Fr cystotome or needle 
knife) followed by dilatation using either a 10 Fr Soehendra dilator 
(Soehendra® Biliary Dilation Catheter) or dilatation balloon of dif-
ferent sizes, 10-11-12 or 12-13.5-15 (Cook® Hercules Dilation Bal-
loon or Boston Scientific® CRE balloon). Finally, under the guid-
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Fig. 1. Flowchart summarizing study popu-
lation.



Single Wide-Caliber DP Stent for EUS-
Guided Pancreatic Pseudocyst Drainage

417GE Port J Gastroenterol 2023;30:414–421
DOI: 10.1159/000526852

ance of EUS and fluoroscopy, a wide-caliber, 10 Fr DP plastic stent 
was deployed over the guidewire into the pancreatic pseudocyst 
with the consequent flow of the content into the GI lumen under 
an endoscopic view, confirming a successful technique (Fig. 2). All 
procedures were done under general anesthesia with endotracheal 
intubation, while the patient is in the left lateral position.

Statistical Analysis
Summary statistics were used to describe the characteristics of 

the study population (median, ranges for describing quantitative 
variables, frequency, and percentage for categorical variables). The 
Mann-Whitney U test was used to compare continuous variables, 
while χ2 and Fisher’s exact tests were used to compare categorical 
and dichotomous variables between study subgroups. Logistic re-
gression was used to detect the independent factors affecting clin-
ical outcomes. All statistical analyses were performed using IBM® 
SPSS software (version 23) for Windows. p value was evaluated as 
two-tailed, and significance was established at a p < 0.05 level.

Results

Study Population Baseline Characteristics
A total of 57 patients diagnosed with PPC were re-

ferred for EUS-guided pseudocyst drainage. Twenty-
two patients were excluded (3 patients with major co-
morbidities, 7 had multiple cyst septation, eight cases 
had >30% necrosis of the cyst content, and 4 patients 
with moderate to marked abdominal free fluid). Thirty-

five patients were enrolled (19 females/16 males, me-
dian age 40 years, range; 3–73), and patient and clinical 
characteristics are demonstrated in Table 1. While most 
of the patients were referred directly to EUS drainage, 
only 4 (11.4%) patients experienced a prior failed trial 
of percutaneous drainage approach. Idiopathic pancre-
atitis was the most common etiology (n = 19, 54.3%) 
followed by biliary (n = 5, 14.3%), post-traumatic (n = 
4, 11.4), two post-chemotherapy for acute lymphocytic 
leukemia, and one case of alcoholic, post-distal pancre-
atectomy, postsplenectomy, post-ERCP, and primary 
hyperparathyroidism. All the patients were symptom-
atic with abdominal pain as the most common symp-
tom (n = 24, 68.6%), early satiety, and dyspepsia in (n = 
10, 28.6%) in addition to 1 patient who presented with 
a picture of gastric outlet obstruction and persistent 
vomiting.

Endoscopic Details and Outcomes
Most of the PPCs were located at the pancreatic body 

(n = 31, 88.6%). The median size of PPC was 10 cm (range; 
5–20) with most of patients >10 cm (n = 20, 57.1%). Me-
dian percentage of necrosis within PPCs was 5% (range; 
0–30) with 19 patients (54.3%) ≤5%, 16 (42.8%) between 
5 and 25% and 1 patient with 30% necrotic area. All pa-
tients had a periprocedural antibiotic course of 3rd gen-

cystotome CRE Balloon

Cyst fluid com
es out

through and around the D
P

CRE Balloon

a b c

d e f

Fig. 2. a–f Steps for EUS-guided cystogastrostomy.
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eration cephalosporins or quinolones with a median pe-
riod of 5 days (range; 3–20). EUS drainage through the 
transgastric route was the predominant procedure (n = 
33, 94.3%). All stents used for the drainage were 10 Fr DP 
plastic stents with 10, 7, and 5 cm lengths. Electrocautery 
cystotome (6 or 10 Fr) were used for primary tract dilata-
tion in 33 patients (94.3%) and precut needle in only 2 

patients (5.7%). Subsequent dilatation of the needle tract 
was achieved in 33 patients using a Soehendra dilator 10 
Fr alone in (n = 14, 40%), dilation balloon (median 8 mm, 
range; 4–15) in (n = 9, 25.7%), or subsequent dilatation 
by both in (n = 10 patients, 28.6%). The median duration 
of the whole procedure in 34 patients was 16 min (range; 
13.5–27), and only one case with mal-deployment of the 
stent into the lumen of the cyst completed using another 
stent within 40 min.

Technical success was achieved in all the cases despite 
few difficulties encountered in 5 patients including diffi-
cult access in the duodenal bulb in 2 patients, small-sized 
stomach in one child case (3 years old), shearing of the 
wire with the need to re-puncture in one case, and a mal-
deployed stent into the PPC lumen in 1 patient. Nonethe-
less, clinical success was encountered in 32 patients 
(91.4%) with the improvement of patient symptoms and 
resolution of the cyst without re-accumulation on follow-
up. The three failed cases had a relapse of the cyst after an 
initial good response with the need for re-intervention in 
1 patient with percutaneous drainage and repeated EUS-
cystogastrostomy in another patient. The third patient of 
the failure group was misdiagnosed as pancreatic pseudo-
cyst due to misleading laboratory data of cyst fluid analy-
sis with re-accumulation after early good symptomatic 
response. The repeated analysis revealed a diagnosis of 
mucinous cystic neoplasm and ultimately the patient died 
with liver metastasis. In addition to the three cases with 
clinical failure, minor post-procedure adverse events 
were encountered in 3 patients (8.6%) including post-
procedure abdominal pain in 1 patient which improved 
gradually and fever in 2 patients with resolution after con-
servative management including antipyretics and broad-
spectrum antibiotics. No perforations or bleeding were 
encountered.

Comparison between clinical success and failure sub-
groups revealed no significant difference regarding pa-
tient clinical data and PPC characteristics (Table 2). Also, 
multivariable logistic regression showed no independent 
factors affecting clinical success (Table 3).

Discussion

This study showed that the management of symptom-
atic pancreatic pseudocyst by EUS-guided cystogastros-
tomy with the insertion of a wide-caliber single-pigtail 
plastic stent is technically feasible, safe, and effective and 
leads to shorter procedure time. As the general trend in 
most medical procedures nowadays is evolving toward 

Table 1. Patient baseline characteristics and endoscopic therapy 
details

Subjects, n 35
Age, median (range), years 40 (3–73)
Gender, female, n (%) 19 (54.3)
Cause of pancreatitis, n (%)

Idiopathic 19 (54.3)
Biliary 5 (14.3)
Post-traumatic 4 (11.4)
Others 7 (20)

Clinical symptoms, n (%)
Abdominal pain 24 (68.6)
Early satiety and dyspepsia 10 (28.6)
GOO and persistent vomiting 1 (2.8)

Location of PPC, n (%)
Body 31 (88.6)
Head 4 (11.4)

Size of PPC, median (range), cm 10 (5–20)
<10 cm, n (%) 15 (42.9)
≥10 cm, n (%) 20 (57.1)

Wall thickness of PPC, median (range), mm 5 (3–9)
Necrosis area within PPCs, median (range), n (%) 5 (0–30)

≤5% 19 (54.3)
5–25% 16 (42.8)
30% 1 (2.9)

Periprocedural antibiotic course, median (range), days 5 (3–20)
Drainage site, n (%)

Transgastric route 33 (94.3)
Transduodenal 2 (5.7)

Stent length
10 cm 16
7 cm 13
5 cm 6

Electrocautery method
Electrocautery cystotome 33
6 Fr 24
10 Fr 9
Precut needle 2

Dilatation of the needle tract 33
Soehendra 10 Fr dilator 14
Dilation balloon 9
Both 10

Median duration of the whole procedure (range), min
In 35 patients 16 (13.5–40)
In 34 patients 16 (13.5–27)
1 patient 40
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the easiest, short duration, minimally invasive, fewer re-
sources consuming with the highest efficacy approaches, 
our study revealed that using one wide-diameter DP plas-
tic stent for symptomatic pseudocyst drainage was safe 
and effective. In our patients, we had faced only minor 
adverse events in 3 patients (8.5%) including fever and 

post-procedure abdominal pain; both have resolved with 
conservative treatment.

Technical success was achieved in all cases (100%) of 
our cases with the insertion of a transmural pigtail stent 
despite the difficulties encountered in few cases (those 
with transduodenal route) which emphasize the easiness 
of the technique with decreasing the number of approach 
steps using only one stent. Clinical success was achieved 
in 91.4% of our patients with the resolution of patients’ 
symptoms and no recurrence of a cyst with follow-up af-
ter 1 month, 6 months, and 12 months. Our study showed 
a recurrence rate of 5.7% after an initial good response 
which needs reintervention (one repeated endoscopic 
cystogastrostomy and the second underwent percutane-
ous drainage). This matched with the results of a system-
ic review that analyzed the mean clinical and technical 
success of 56 studies (each enrolled more than 10 patients 

Table 3. Multivariable logistic regression for clinical success

Variable p value OR

Pancreatitis etiology 0.343 0.726
Necrosis area 0.180 0.900
Duration of the procedure 0.313 1.302
PPC size >10 cm or <10 cm 0.821 0.576
Stent length 0.354 0.446

Table 2. Outcome in studied population

Clinical failure Clinical success p value

Subjects, n (%) 3 (8.6) 32 (91.4) 0.859
Age, median (range), years 32 (30–66) 40 (3–73)
Gender, female 3 16 0.234
Cause of pancreatitis

Idiopathic 2 17 0.957
Biliary 0 6
Post-traumatic 1 3
Others 0 6

Location of PPC
Body 2 29 0.313
Head 1 3

Size of PPC
<10 cm 1 14 1.000
≥10 cm 2 18

Wall thickness of PPC, median (range), mm 4 (4–5) 5 (3–9) 0.263
Necrosis area within PPCs, median (range), % 20 (0–25) 5 (0–30) 0.446
Drainage site

Transgastric route 3 30 1.000
Transduodenal 0 2

Stent length
10 cm 1 15 0.732
7 cm 1 12
5 cm 1 5

Cutting incision
Electrocautery cystotome 3 30 0.471
Precut needle 0 2

Dilatation of the needle tract
No 0 2 0.650
Soehendra 10 Fr dilator 2 12
Dilation balloon 0 9
Both 1 9

Median duration of the procedure (range), min 16 (14–18) 16.5 (13.5–40) 0.767
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at least, most use more than one stent) which were 97% 
and 90%, respectively, with a recurrence rate of 8%.

Regarding data using a single-pigtail stent, our results 
go in line with data reported by retrospective studies 
showing that drainage of PPC and procedure-related ad-
verse events are not affected by the number or size of 
used stents and that a single stent may be enough for safe 
effective drainage [16, 17]. Lin et al. [16] found that clin-
ical success for using a single stent was 93.9% (46/49) 
versus 97.4% (37/38) for multiple stents (p = 0.799). Sec-
ondary infection for single-stent drainage was more than 
multiple stents (18.4% vs. 5.3%) (p = 0.134). Secondary 
infection also was more for stent diameter 10 F or more 
versus 8.5 F or less (17.2% vs. 3.4%; single or more stents) 
(p = 0.138). Bang et al. [17] also evaluated the number 
and size of the plastic stent with the treatment outcome 
in 122 patients, and they found that no relationship be-
tween the number or the size of the stent with the treat-
ment success or number of re-intervention (overall suc-
cess was 94.3%, 83.6% with one intervention and 10.7% 
with re-intervention and 5.7% failed endoscopic treat-
ment).

Our study has included symptomatic patients with 
unresolved PPC for more than 6 weeks enabling the cyst 
wall to be well-defined. The main etiologies for acute 
pancreatitis and related complication worldwide are gall-
stones and alcoholism [18]. Most of our cases had idio-
pathic or biliary etiologies (68.6%). Alcoholism as a cause 
of pancreatitis is not so common in the Egyptian popula-
tion due to the lower incidence of alcoholism in Egyptian 
society.

The transgastric drainage was regarded as the most 
common drainage site [19] which is consistent with our 
study with 94.3% of patients underwent transgastric PPC 
drainage. Regarding needle tract dilatation, a single-cen-
ter retrospective study by Kitamura et al. [20] has shown 
that the use of electrocautery dilator for the needle tract 
during PPC drainage was shown to be safe and effective. 
These data have favored the use of cautery dilatation for 
all cases in our study which in turn has facilitated stent 
deployment without major related adverse events. Also, 
the use of electrocautery as the first dilatation device can 
fasten the procedure. This matched with Kitamura et al. 
[20] that showed a significant difference in procedure 
time between the electrocautery group (with mean time 
30 ± 12 min) than non-electrocautery group (52 ± 20 
min).

All included patients received periprocedural antibi-
otic course of 3rd generation cephalosporins or quino-
lones for a median period of 5 days. While broad-spec-

trum antibiotics are strongly recommended for patients 
with an infected pseudocyst either empirically or based 
on culture sensitivity [21], its prophylactic role for non-
infected pseudocyst has not been studied [7].

The median duration of the procedure in most cases 
was 16 min (range; 13.5–27). This short procedure time 
is mostly related to the insertion of one stent rather than 
multiple stents. Multiple-stent placement is more diffi-
cult, takes a longer time, and has a higher risk of compli-
cations.

Regarding hospital stay, the median hospital stay was 
3 days (2–7 days). However, in Lin et al.’s [16] work, the 
mean length of hospital stay was 9.9 ± 10.1 days (range 
1–50 days). The short hospital stay in our study is due to 
exclusion of patients with WON and cyst with more than 
30% necrosis, and this indicates the safety and less com-
plication related to the procedure.

Despite our study was prospective and multicenter, 
we have some limitations including a relatively small 
number and single-armed protocol. A large number of 
randomized controlled studies are needed. In conclu-
sion, management of symptomatic pancreatic pseudo-
cyst by EUS-guided cystogastrostomy with the insertion 
of a wide-caliber single-pigtail plastic stent is techni-
cally feasible, safe, and effective with short procedure 
time.

Key Summary
• There is a conflict in current practice about the num-

ber and caliber of the plastic stents for EUS-guided 
drainage of PPC.

• Drainage using multiple plastic stents may be time-
consuming with the consumption of more accessories 
through multiple dedicated steps with increased risk of 
complications and loss of access during the exchange 
procedures.

• The use of a single wide-caliber DP stent is technically 
feasible and effective with high clinical success and re-
duced procedure steps with less time, accessories, and 
complications.
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Abstract
Background: Metabolic-associated fatty liver disease 
(MAFLD) is an increasingly prevalent cause of chronic liver 
disease. In 2020, the FibroScan-AST (FAST) score was inter-
nationally validated as a new tool able to identify patients 
with steatohepatitis who benefit the most from further ther-
apies, based on liver transient elastography (LTE) findings 
and serum levels of aspartate aminotransferase (AST). We 
aimed to identify, in MAFLD patients, which metabolic fea-
tures may predict a higher FAST score. Methods: Retrospec-
tive study of consecutive patients with MAFLD submitted to 
LTE for two consecutive years. Patients without an AST sam-
ple collected within 6 months of the LTE were excluded. 
FAST score was calculated, stratifying the patient’s risk as low 
(<0.35), medium (0.35–0.67), or high (>0.67). Results: The 
sample included 117 patients, 53.0% of the female gender, 
with a mean age of 53 years. On multivariate analysis, pa-
tients with type 2 diabetes (T2DM) (p < 0.001), dyslipidemia 

(p = 0.046), and smoking habits (p = 0.037) presented with 
significantly higher FAST score values. Furthermore, diabetic 
patients did not only present significantly higher FAST scores 
but were also more frequently assigned to the high-risk 
group according to FAST score criteria (OR = 9.2; 95% CI = 
1.8–45.5; p = 0.007). Conclusions: Calculating the FAST score, 
patients with T2DM presented a significantly higher risk of 
having significant fibrosis and steatohepatitis. Physicians 
may rely on this validated instrument to more easily identify 
which patients with T2DM and MAFLD benefit the most from 
a specialized follow-up. © 2022 The Author(s). 

Published by S. Karger AG, Basel
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Resumo
Introdução: O fígado gordo associado a disfunção 
metabólica (FGADM) é uma causa crescente de doença 
hepática crónica. Em 2020, o score Fibroscan-AST (FAST) 
foi validado internacionalmente como uma nova ferra-
menta capaz de identificar pacientes com esteatohepa-
tite que beneficiam de terapêuticas adicionais, baseado 
nos achados da elastografia hepática transitória (EHT) e 
níveis séricos de aspartato aminotransferase (AST). Os au-
tores procuraram identificar, em pacientes com FGADM, 
que fatores metabólicos predizem um score-FAST maior. 
Métodos: Estudo retrospetivo de pacientes com FGADM 
submetidos a EHT durante 2 anos consecutivos. Pacientes 
sem uma amostra de AST colhida nos 6 meses prévios à 
EHT foram excluídos. O score-FAST foi calculado, estratifi-
cando o risco do paciente como baixo (<0,35), moderado 
(0,35-0,67) ou alto (>0,67). Resultados: A amostra incluiu 
117 pacientes, 53% do sexo feminino, com uma idade mé-
dia de 53 anos. Em análise multivariada, pacientes com 
Diabetes Mellitus tipo 2 (DMT2) (p < 0,001), dislipidemia 
(p = 0,046) e hábitos tabágicos (p = 0,037) apresentaram 
valores de score-FAST significativamente maiores. Além 
disso, os pacientes diabéticos apresentaram não só va-
lores de score-FAST significativamente maiores, como 
também foram mais frequente classificados como per-
tencendo ao grupo de alto risco, de acordo com os crité-
rios deste score (OR = 9,2; 95%IC = 1,8–45,5; p = 0,007). 
Conclusões: Calculando o score-FAST, pacientes com 
FGADM e DMT2 apresentaram um risco significativa-
mente maior. Esta ferramenta validada poderá ser utiliza-
da para selecionar os pacientes com DMT2 e FGADM que 
poderão beneficiar de seguimento especializado.

© 2022 The Author(s). 
Published by S. Karger AG, Basel

Introduction

Metabolic-associated fatty liver disease (MAFLD) has 
become one of the most prevalent causes of chronic liver 
disease worldwide, emerging as the next leading cause of 
end-stage liver disease, with a global prevalence around 
25% [1]. This recent growth in MAFLD prevalence has 
paralleled the increasing frequency of people with obesity 
and other metabolic syndrome (MS) components such as 
arterial hypertension (AH), dyslipidemia, and type 2 dia-
betes mellitus (T2DM), which is not surprising since 
these represent the most commonly accepted risk factors 
for the development of MAFLD [2].

Despite this, there is a heterogeneous pathogenesis in 
metabolic fatty liver diseases, with inaccuracies in their 
terminology and definitions precluding clinical trial de-
signs and drug developments. In 2020, a group of experts 
sought to integrate current understanding of patient het-
erogeneity captured under the previous acronym nonal-
coholic fatty liver disease (NAFLD) and provide sugges-
tions on terminology that more accurately reflects patho-
genesis and can help in patient stratification for 
management [3]. Experts reached consensus that NAFLD 
does not reflect current knowledge, and “MAFLD” was 
suggested as a more appropriate overarching term.

The current burden of MAFLD has led to a conse-
quently higher number of referrals to Hepatology Clinic 
[4]. Although most MAFLD patients do not progress to 
advanced fibrosis and cirrhosis, there are an increasing 
number of cases who do develop chronic liver disease and 
progress to unfavorable outcomes such as hepatocellular 
carcinoma or liver transplantation [5]. Therefore, a key 
aspect is to precociously identify patients with a greater 
risk of clinical progression by worsening liver fibrosis, 
which might benefit from a closer follow-up and addi-
tional treatment with new therapeutic options [6].

A significant turning point in MAFLD is the presence 
of steatohepatitis (SH), as a result of profound liver cell 
injury [7]. Liver biopsy remains the gold standard to iden-
tify SH, despite being limited by its invasiveness, compli-
cations, variability in interpretation, and lack of compli-
ance for seriate monitoring [8]. Noninvasive biomarkers 
of steatosis and fibrosis such as algorithms, serum bio-
markers, and imaging modalities are also widely available 
but do not measure the degree of inflammatory liver in-
jury [9]. Many different algorithms have been studied in 
NAFLD; however, only NAFLD fibrosis score and Fib-4 
index have been externally validated multiple times with 
consistent results among different populations and may 
be used as first-line screening tools to exclude severe fi-
brosis [10].

In 2020, Newsome et al. [11] proposed to validate a 
noninvasive score identifying patients simultaneously 
having SH, elevated NAFLD activity score (NAS ≥4), and 
advanced liver fibrosis (F ≥ 2). The FibroScan-AST 
(FAST) score was constructed by combining liver tran-
sient elastography (LTE) parameters – both controlled at-
tenuation parameter (CAP) and liver stiffness measure-
ment (LSM) – and aspartate aminotransferase (AST) lev-
els. This score showed good accuracy in reflecting 
histopathology, providing a novel and efficient way to 
noninvasively identify patients with MAFLD at risk of 
clinically relevant SH, with significant inflammatory ac-
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tivity and fibrosis. In this study, our group aimed to iden-
tify which metabolic features led to higher values on this 
newly available score, by applying the FAST score in con-
secutive MAFLD patients submitted to LTE in our center.

Materials and Methods

Study Design and Data Collection
We conducted a retrospective study including consecutive adult 

patients with MAFLD scheduled to undergo surveillance LTE for 
two consecutive years. MAFLD was diagnosed based on the evi-
dence of hepatic steatosis in adult patients (detected either by imag-
ing, blood biomarkers/scores and/or liver biopsy) associated with 
one of three criteria: overweight or obesity (body mass index (BMI) 
≥25 kg/m2 in Caucasian individuals); T2DM; or the presence of at 
least 2 metabolic risk abnormalities (waist circumference ≥102/88 
cm in men and women; blood pressure ≥130/85 mm Hg or spe-
cific drug treatment; plasma triglycerides ≥150 mg/dL or specific 
treatment; plasma high-density lipoprotein cholesterol <40 mg/dL 
in men or <50 mg/gL in women or specific treatment; prediabetes; 
homeostasis model assessment insulin resistance score ≥2.5; plas-
ma high-sensitivity C-reactive protein >2 mg/L) [12].

Patients were excluded in case of cirrhosis, pregnancy, ascites, 
liver transplantation, or hepatic surgery. Age, gender, BMI, obe-
sity (BMI ≥30 kg/m2), current smoking habits, T2DM, AH, dyslip-
idemia data were collected for each patient. Platelet count, AST, 
ALT, and albumin levels were considered only when blood sam-
ples were collected within 6 months of the LTE performance, as 
validated by Newsome et al. [11].

LTE (FibroScanVR Compact 530®; Echosens, Paris, France) 
was performed with a minimum fasting of 2 h [13]. LSM and CAP 
were assessed and expressed in kilopascals (kPas) and decibels per 
square meter (db/m2), respectively. Measurements were per-
formed by placing the probe covered with ultrasound gel on the 
right lobe of the liver through 9th to 11th intercostal space on the 
middle axillary line with the patient lying in dorsal position with 
the right arm in maximal abduction. An LTE was considered valid 
if having 10 valid measurements with interquartile range (IQR)/
median (M) for LSM below 30% [14]. LTE was initially performed 
with the M probe in every patient, except those with a skin-capsule 
distance greater than 25 mm, which was shown to be an indepen-
dent predictive factor of M probe failure [15]. In those patients 
with M probe failure, measurements were repeated with the XL 
probe. Conditions which interfere with LSM measurements reli-
ability, such as extrahepatic cholestasis, aminotransferases ≥5× 
upper limit of normal, and right heart failure or other causes of 
liver congestion, were considered to be exclusion criteria.

FAST score was calculated for each patient by inserting LSM, 
CAP, and AST levels in a formula provided by FibroScan®. FAST 
score varied on a scale from 0 to 1, with the patients being classi-
fied as having low (<0.35), intermediate (0.35–0.67), or high 
(>0.67) probability of having SH with significant inflammatory ac-
tivity and fibrosis.

Statistical Analysis
Statistical analysis was performed using SPSS® software, ver-

sion 23 (IBM, Armonk, NY, USA). Categorical variables are pre-
sented as frequencies and percentages and continuous variables as 

means and standard deviations or median (IQR), when appropri-
ate. Reported p values are two tailed, with statistical significance 
being considered for p value <0.05.

For assessment of each metabolic factor impact on FAST score, 
univariate analysis was conducted with either student t test/Mann-
Whitney test for categorical variables or simple linear regression 
for continuous variables. Variables with significant (p < 0.05) or 
nearly significant variables (p < 0.10) were then computed into 
multivariate analysis by means of a multiple linear regression, in 
order to identify important contributions in the variability of 
FAST score values when adjusted for possible confounders. To as-
sess if the above reported variables would predict not only signifi-
cantly different scores but also being assigned to the high-risk 
FAST score group, a multivariate analysis was performed by means 
of a binary logistic regression.

Results

From 128 patients submitted to LTE for MAFLD sur-
veillance, 6 were excluded for not having an AST mea-
surement within 6 months of the procedure and 5 were 
excluded for not having a valid LTE measurement, with a 
final sample of 117 individuals. The sample consisted of 
62 women (53.0%), with a mean age of 53 ± 12 years. The 
most commonly found metabolic feature was dyslipid-
emia (n = 96; 82.1%), followed by obesity (n = 67; 57.3%), 
AH (n = 55; 47.0%), and T2DM (n = 42; 35.9%). The num-
ber of patients simultaneously having these 4 compo-
nents was 22 (18.8%). Smoking habits were reported in 20 
patients (17.1%). As of LTE, median CAP was 303 (IQR 
50) dB/m2 and median LSM was 5.5 (IQR 3.1) kPa. Me-
dian AST levels were 24 (IQR 17) UI/L (reference levels 
15–37). Table  1 summarizes the characteristics of our 
sample.

FAST score median value was 0.140 (IQR 0.310). Ac-
cording to this score, 87 (74.4%), 19 (16.2%), and 11 
(9.4%) patients were assigned to low-, intermediate-, and 
high-risk groups, respectively.

FAST score had significant moderate correlations to 
Fib-4 index (r = 0.545; p < 0.01) and NAFLD fibrosis score 
(r = 0.400; p < 0.01). A total of 8 and 37 patients on the 
“grey areas” of Fib-4 index and NAFLD fibrosis score 
would have been reclassified to FAST score high- and 
low-risk groups, respectively.

Liver biopsy was performed in 23 (19.7%) patients – 4 
from the FAST score high-risk group and 19 from the 
low- or intermediate-risk groups. All of the high-risk pa-
tients had confirmed advanced fibrosis and significant 
SH on the histologic sample, which was significantly dif-
ferent from those in the other groups (100.0% vs. 15.8%; 
p = 0.004). This represented overall specificity of 100%, 
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sensitivity of 57.1%, positive predictive value of 100%, 
and negative predictive value of 84.2%.

On univariate analysis, the presence of T2DM (0.235 
IQR 0.480 vs. 0.100 IQR 0.200; p < 0.001), dyslipidemia 
(0.165 IQR 0.360 vs. 0.070 IQR 0.120; p = 0.010), and 
smoking habits (0.305 IQR 0.390 vs. 0.120 IQR 0.280; p = 
0.002) resulted in a significantly higher FAST score result. 
It was additionally shown that patients simultaneously 
presenting with all four components of the MS presented 
with significantly higher values when compared to those 
with 3 or less of the components (0.420 IQR 0.570 vs. 
0.120 IQR 0.220; p = 0.001). Male gender (0.170 IQR 
0.280 vs. 0.095 IQR 0.300; p = 0.182), AH (0.15 IQR 0.430 
vs. 0.125 IQR 0.220; p = 0.512), obesity (0.140 IQR 0.320 
vs. 0.140 IQR 0.250; p = 0.851), age in years (β = 0.081; p 
= 0.386), and body mass index (β = 0.094; p = 0.064) did 
not show significant associations to FAST score values.

A multiple linear regression concluded that the pres-
ence of T2DM (B = 0.165; 95% CI = 0.082–0.247; p < 
0.001), dyslipidemia (B = 0.175; 95% CI = 0.002–0.213; p 
= 0.046), and smoking habits (B = 0.112; 95% CI = 0.007–
0.218; p = 0.037) led to significantly higher FAST score 
values when adjusted for other variables. The model re-
sults are described in Table 2.

Table 1. Patients’ baseline characteristics

Variable All patients 
(n = 117)

Demographics
Female gender, n (%) 62 (53.0)
Age, years 53±12

Medical records
Smoking habits, n (%) 20 (17.1)
BMI, kg/m2 31.30±4.75

MS components, n (%)
Dyslipidemia 96 (82.1)
Obesity 67 (57.3)
AH 55 (47.0)
T2DM 42 (35.9)
Coexistence of all 4 factors 22 (18.8)

Blood samples
AST levels, U/L 24 (17)
ALT levels, U/L 44 (34)
Serum albumin, g/dL 4.10 (0.50)
Platelet count, UI × 103 per liter 237 (71)

LTE findings
CAP, dB/m2 303 (50)
LSM, kPa 5.5 (3.1)

Fib-4 index
Median value (IQR) 0.83 (0.63)
Classification, n (%)

Advanced fibrosis unlikely (F0–F2) 90 (76.9)
Intermediate group 18 (15.4)
Advanced fibrosis likely (F3–F4) 4 (3.4)

NAFLD fibrosis score
Median value (IQR) −1.55 (2.01)
Classification, n (%)

Absence of significant fibrosis (F0–F2) 54 (46.2)
Intermediate group 44 (37.6)
Presence of significant fibrosis (F3–F4) 8 (6.8)

FAST score
Median value (IQR) 0.140 (0.310)
Classification, n (%)

Low-risk group (<0.35) 87 (74.4)
Medium-risk group (0.35–0.67) 19 (16.2)
High-risk group (<0.35) 11 (9.4)

Results are presented in n (%) for categorical variables and mean 
± SD/median (IQR) for continuous variables. Dyslipidemia: plasma 
triglycerides ≥150 mg/dL or specific treatment, plasma high-density 
lipoprotein cholesterol <40 mg/dL in men or <50 mg/gL in women 
or specific treatment; obesity: BMI ≥30 kg/m2; arterial hypertension: 
blood pressure ≥130/85 mm Hg or specific drug treatment; type 2 
diabetes mellitus: HbA1c ≥6.5%; fasting plasma glucose levels ≥126 
mg/dL, random plasma glucose levels ≥200 mg/dL or specific 
treatment. AST, aspartate aminotransferase; BMI, body mass index; 
CAP, controlled attenuation parameter; FAST, FibroScan-AST; IQR, 
interquartile range; LSM, liver stiffness measurement; LTE, liver 
transient elastography; SD, standard deviation.

Table 2. Multivariate analysis – multiple linear regression for impact 
on FAST score values

Variable B (95% CI) p value

Body mass index, kg/m2 0.007 (−0.002 to 0.015) 0.109
T2DM 0.336 (0.082 to 0.247) <0.001***
Dyslipidemia 0.175 (0.002 to 0.213) 0.046*
Smoking habits 0.180 (0.007 to 0.218) 0.037*

* p value <0.05; *** p value <0.001.

Table 3. Multivariate analysis – binary logistic regression for 
assignment to high-risk group according to FAST score values

Variable Odds ratio Wald 95% CI p value

Body mass index, kg/m2 1.07 0.94–1.21 0.297
T2DM 9.17 1.83–45.45 0.007*
Dyslipidemia 1.01 0.16–6.29 0.988
Smoking habits 2.42 0.56–10.42 0.413

* p value <0.05.
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In order to evaluate if these variables would predict not 
only significantly higher FAST score values but also high-
er odds of the patient being assigned to the high-risk 
group, a binary logistic regression was executed with the 
same predictive variables. After this analysis, only T2DM 
(OR = 9.2; 95% CI = 1.8–45.5; p = 0.007) was found to be 
a significant predictive factor of the patient being in the 
high-risk group. Binary logistic regression results are 
shown in Table 3.

Discussion/Conclusion

Identification of MAFLD patients with higher risk of 
progression is of the utmost importance, since a diverse 
range of therapeutic options, other than lifestyle inter-
ventions, is currently under development, particularly for 
SH [16]. Most MAFLD patients are followed up in pri-
mary care centers by general practitioners. Accurate fi-
brosis assessment in this setting is challenging, since it is 
limited by performance of liver blood tests, which corre-
late poorly with fibrosis, and limited access to discrimina-
tory fibrosis tests [17]. Srivastava et al. [18] proposed a 
primary care referral pathway for patients with MAFLD, 
where performance of LTE is proposed in cases where 
Fib-4 index presents with an intermediate result, ulti-
mately concluding which patients benefit the most from 
specialized hepatology consultation. FAST score gains a 
crucial role by identifying patients simultaneously having 
SH with significant inflammatory activity and fibrosis, 
consequently those who are most likely to benefit from 
follow-up in specialized centers and to eventually under-
go under-development therapies.

FAST score values in our population had significant 
moderate correlations with indirect markers of fibrosis 
previously used in NAFLD, namely, Fib-4 index and 
NAFLD fibrosis score. A correlation was expected, since 
part of the outcome that the FAST score aims to identify 
is the presence of significant fibrosis, which is the same 
predicted outcome in the abovementioned clinical scores. 
The fact that it was only moderate may be explained as 
the remaining variability could be attributed to the sec-
ond outcome in FAST score – the inflammatory activity. 
By adding this parameter, FAST score could pave its way 
into clinical practice, as it offers wider information on 
patients’ disease staging by means of simple and nonin-
vasive diagnostic tools.

Smoking habits represent a classical risk factor for 
chronic diseases such as cardiovascular diseases, neo-
plasms, and T2DM [19]. Although far less studied, asso-

ciations with chronic liver disease have also been report-
ed. Cigarette smoking induces liver disease progression 
by multiple pathways, the most flagrant one being the in-
duction of hepatic fibrogenesis, to which contributes the 
systemic inflammation and oxidative stress promoted by 
heavy smoking [20]. MAFLD is no exception, as was re-
cently shown in a meta-analysis by Akhavan Rezayat et al. 
[21], where smoking was significantly associated with de-
velopment of this condition. A key aspect that may help 
explain this association is the substantial negative impact 
of smoking in insulin resistance, which is largely accepted 
to be the main pathophysiologic mechanism in MAFLD 
development and progression [22]. Moreover, cigarette 
smoking per se conduces to advanced liver fibrosis inde-
pendently of T2DM, with nondiabetic patients reporting 
10 or more pack-years smoking history having an odds 
ratio of 2.5 for presence of this adverse outcome [23]. 
Other than this, recent animal models demonstrated that 
cigarette exposure, in addition to Western diets, led to 
significantly higher elevations of biochemical parameters 
that were accompanied by an increase in hepatic damage 
shown as more severe fat accumulation, hepatocyte bal-
looning, and inflammation infiltrates, representing reli-
able models of MAFLD to SH progression [24]. Our study 
agreed with previous reports, since patients with cigarette 
smoking history presented significantly higher FAST 
scores when adjusted for other variables. In the light of 
these findings, it is our belief that MAFLD patients should 
strongly be encouraged to quit smoking, as this repre-
sents a modifiable risk factor that can potentially work as 
a co-factor for progression in addition to other underly-
ing conditions.

Previous reports have already been published men-
tioning the relationship between dyslipidemia and ad-
verse outcomes in MAFLD, with deranged lipid metabo-
lism being associated with progression to SH [25]. In 
2020, a multicentric retrospective cohort of Mexican pa-
tients with biopsy-proven SH concluded that high low-
density lipoprotein and triglyceride serum levels were the 
variables with the biggest impact when predicting the 
presence of advanced liver fibrosis (F4), with an OR of 
3.04 and 4.96, respectively [26]. In another cohort study 
of 260,950 patients, dyslipidemia was one of the signifi-
cant independent predictive factors of MAFLD/SH pro-
gressing to cirrhosis [27]. In our population, similar re-
sults were found, as dyslipidemic patients presented with 
higher FAST score values, reinforcing the urge to imple-
ment preventive measures such as nutritional advisory or 
early statin use in order to achieve control of this compo-
nent.
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The impact on FAST score was rather greater for 
T2DM, as diabetic patients were also more frequently 
classified as being in the high-risk group (FAST score 
over 0.67; OR = 8.26; p = 0.012). A bidirectional associa-
tion between MAFLD and T2DM has already been con-
sistently described in literature [28]. First, MAFLD pa-
tients have higher insulin resistance rates than those 
without MAFLD, regardless of body mass index and 
whether already having T2DM or not [29]. For that rea-
son, MAFLD patients present a 2-fold increased risk of 
developing T2DM [30]. On the other hand, patients diag-
nosed with T2DM present with 80% more liver fat than 
age-, weight-, and sex-matched nondiabetic patients [31]. 
This difference remains significant for any given body 
mass index or waist circumference, according to the au-
thors’ findings. Our results were in line with previous re-
ports, as patients with TD2M presented with significant-
ly higher FAST score values and therefore simultaneous-
ly higher inflammatory activity and significant fibrosis. 
The key aspect for T2DM is that in addition to having 
higher scores, these patients had a significant 8-fold in-
creased risk of being assigned to the high-risk group, dif-
ferently from the other mentioned conditions. These 
findings strengthen the important role of T2DM in 
MAFLD, with this causality already acknowledged in the 
European Association for the Study of the Liver guide-
lines, by recommendation of MAFLD screening in all 
T2DM patients regardless of transaminases levels, as 
these patients are expected to be at n higher risk of disease 
progression [32]. Our group believes that TE, with further 
application of the FAST score, may play a crucial role in 
this setting, by precociously identifying diabetic patients 
who are more likely to benefit from biopsy for trial enroll-
ment or subsequent treatment. An investigation by 
Ciardullo et al. [33] has already shown that, in hypertense 
patients, T2DM was a factor that significantly increased 
referral for specialized hepatology consultation due to 
MAFLD . Therefore, these patients should be promptly 
referred to specialized hepatology consultation, so a rig-
orous follow-up program can be achieved. Nonetheless, 
nondiabetic patients with MAFLD must also be encour-
aged to maintain healthy lifestyles and advised on dietet-
ic measures in order to evade T2DM development.

Classically, obesity has been accepted as the main risk 
factor for MAFLD development [32]. This association is 
explained not only by higher amounts of visceral fat, and 
therefore liver fat, in overweight and obese people, but also 
because these patients are more likely to have other MS 
compounds such as AH, dyslipidemia, and T2DM [34]. Ad-
ditionally, obesity also increases the risk of having a more 

histologically severe disease, with the prevalence of SH ris-
ing from 2.7% in lean individuals to around 27% in mor-
bidly obese patients undergoing bariatric surgery [35]. So, 
it may seem surprising that, in our sample, neither obesity 
nor body mass index values resulted in significant differ-
ences on FAST score values. However, this can be explained 
as most of the reported investigations did not adjust obe-
sity impact for its comorbidities, which can result in bias 
since, as stated before, those patients more frequently have 
other risk factors such as dyslipidemia and T2DM. Sup-
porting our findings is an investigation published in 2020 
by Lum et al. [36]. From a population of 263 adults with 
biopsy-proven MAFLD, the development of SH and the 
presence of significant fibrosis was not significantly differ-
ent between obese and nonobese patients. Knowing this, 
every clinician must be aware that lean MAFLD patients are 
as susceptible as the obese ones to present with important 
liver disease. Thus, comparable or even tighter caution 
must be taken when managing this subset of individuals.

A note must be made on the fact that a synergism effect 
was seen in our population, as patients with combined 
T2DM, obesity, AH, and dyslipidemia presented with sig-
nificantly higher FAST scores when compared to those 
with 3 components or less. Caution must be taken when 
managing this set of patients, and therefore our group 
suggests their follow-up to be ideally kept at specialized 
consultation, as these patients are expected to benefit the 
most from additional treatments.

In conclusion, our study represents a groundbreaking 
evaluation of MAFLD in a Portuguese population. In the 
last years, few studies have addressed MAFLD in Portu-
guese patients. In 2020, Leitão et al. [37] have analyzed the 
prevalence and risk factors of fatty liver in a random sam-
ple of Portuguese adults, having found an overall preva-
lence of 17.0%, with MAFLD individuals being more fre-
quently older and with increased probability of having 
obesity or diabetes. Nevertheless, fibrosis assessment and 
risk factors for significant fibrosis were not measured. 
More recently, in 2022, Rigor and associates have vali-
dated different noninvasive fibrosis tools in a Portuguese 
MAFLD sample, which presented an overall advanced fi-
brosis incidence of 21.5% [38]. However, the newly avail-
able FAST score was not yet applied in this population. 
Therefore, we believe our investigation represents a 
breakthrough evaluation, by not only being the first to 
apply the FAST score on a Portuguese population but also 
by evaluating the weighted influenced of each MS com-
ponent on the assessed outcomes.

Our investigation has few limitations, namely, its ret-
rospective design and the unavailability of gold standard 
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comparison with liver biopsy in every patient. Neverthe-
less, our conclusions pave the way for further validation 
with prospective multicenter studies with larger samples, 
which will allow a better comprehension of this newly re-
classified definition of MAFLD.
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Abstract
Introduction: Over 90% of the patients with familial adeno-
matous polyposis (FAP) will develop duodenal adenomas. 
Aim: The aim of this study was to evaluate the effectiveness 
and safety of endoscopic excision of large duodenal adeno-
mas in FAP patients. Methods: All FAP patients from a famil-
ial risk clinic submitted to endoscopic therapy for duodenal 
adenomas ≥10 mm between January 2010 and February 
2021 were included. Results: From 151 FAP families, 22 pa-
tients (50 lesions) were included: 54.5% female; median fol-
low-up 8.5 (IQR: 5.8–12.3) years after the first endoscopy. 
First therapeutic endoscopy occurred at a median age of 
41.0 years (IQR: 33.0–58.2). Repeat therapeutic endoscopy 
was required in 54.5% of patients. Median size of the largest 
adenoma was 15 mm (IQR: 10–18 mm); resection was piece-
meal in 63.1% and en bloc in the remaining. In 2 cases, the 
resection was incomplete (fibrosis due to previous resection 
and difficult positioning). Complications occurred in 6.3% of 

the resected lesions (4 patients): 2 immediate (bleeding, per-
foration); 4 in the first week (1 bleeding, 2 mild pancreatitis, 
1 perforation requiring surgery; the latter two after ampul-
lectomy). Histology revealed low-grade dysplasia adenomas 
in 90.1%; no adenocarcinomas were found. One patient with 
Spigelman stage IV disease not amenable to endoscopic 
control underwent elective duodenopancreatectomy (with-
out duodenal cancer). Conclusion: Endoscopic surveillance 
and treatment of duodenal adenomas in FAP patients was 
safe and effective in the prevention of duodenal cancer.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Abordagem endoscópica de adenomas duodenais 
na Polipose Adenomatosa Familiar: um coorte 
retrospetivo
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Resumo
Introdução: Mais de 90% dos doentes com Polipose Ad-
enomatosa Familiar (PAF) desenvolvem adenomas duo-
denais. Objetivo: Avaliar a eficácia e segurança da excisão 
endoscópica de adenomas duodenais em doentes com 
PAF. Métodos: Incluídos todos os doentes com PAF sub-
metidos a terapêutica endoscópica de adenomas duode-
nais ≥10 mm entre janeiro/2010-fevereiro/2021. Resulta-
dos: Em 151 famílias com PAF, incluídos 22 doentes (50 
lesões): 54.5% mulheres; mediana do follow-up 12.3 (IQR: 
6.0–19.0) anos. Primeira endoscopia terapêutica (resseção 
de pólipos duodenais ≥10 mm) ocorreu numa mediana 
de idades 41.0 (IQR: 33.0–58.2) anos.Em 54.5% dos casos, 
foi necessária uma nova endoscopia terapêutica. Dimen-
são mediana do maior adenoma: 15 mm (IQR: 10–18 mm); 
resseção realizada em piecemeal em 63.1% e em bloco 
nos restantes. Em dois casos, a resseção endoscópica foi 
incompleta (fibrose em local de resseção prévia:1; posic-
ionamento:1). Complicações em 6.3% das lesões resseca-
das (4 doentes): 2 imediatas (hemorragia e perfuração, 
manejadas endoscopicamente); 4 na primeira semana (1 
hemorragia controlada endoscopicamente, 2 pancre-
atites ligeiras tratadas conservadoramente, 1 perfuração 
com necessidade de cirurgia; as duas últimas após ampu-
lectomia). A avaliação histológica revelou adenomas com 
displasia de baixo grau em 90.1%; nenhum adenocarci-
noma. Um doente com doença Spigelman IV não contro-
lável endoscopicamente realizou duodenopancreatecto-
mia (sem cancro). Conclusão: A vigilância e tratamento 
endoscópicos de adenomas duodenais em doentes com 
PAF revelaram-se seguros e eficazes na prevenção de can-
cro duodenal. © 2022 The Author(s).

Published by S. Karger AG, Basel

Introduction

Familial adenomatous polyposis (FAP) is an inherited 
autosomal-dominant condition caused by a mutation of 
the adenomatous polyposis coli (APC) gene, on the long 
arm of chromosome 5 [1]. It is marked by a high inci-
dence of colorectal adenomas and cancer. Nevertheless, 
with adequate screening and prophylactic measures re-
garding colorectal cancer, duodenal disease has emerged 
as one of the most important causes of morbidity and 
mortality in affected patients [2]. Duodenal adenomas 
(DAs) occur in more than 90% and duodenal cancer in 
3–5% of FAP cases [3–6]. The adenoma-carcinoma pro-
gression in this location may take up to 15–20 years [7]. 
Specific regions of the APC gene may be associated with 

severe disease, due to clustering of somatic mutations, 
and loss of the wild-type allele [2, 8].

International guidelines advocate regular endoscopic 
surveillance of the duodenum. Risk stratification, follow-
up intervals, and therapeutic approaches are determined 
according to the Spigelman classification [9], which con-
siders polyp number, size, and histology [9–14]. Excision 
is recommended for non-ampullary (and some ampul-
lary) adenomas ≥10 mm [14], considering the balance be-
tween the risk of endoscopic/surgical resections and the 
risk of developing duodenal carcinoma. The chosen 
method is often endoscopic mucosal resection (EMR), 
which has proven to be safe and effective [15–18]. Sig-
nificant recurrence rates have been reported, although it 
is not always straightforward whether they are true recur-
rences or simply disease progression [16–21]. Further-
more, despite these recommendations, it remains un-
known whether DA resection truly changes the natural 
history of cancer risk since there is an underlying field 
defect in the duodenum [22].

When invasive disease is suspected, surgical approach-
es should be considered [14]. These include pancreas-
sparing duodenectomy and pancreatoduodenectomy, 
which offer definitive therapy in preventing duodenal 
carcinoma, or segmental duodenal resection, for patients 
with dominant or limited disease, where removing a short 
segment allows safe endoscopic surveillance/treatment of 
the remaining bowel. Nevertheless, adenomatous disease 
may recur in the remaining small bowel, and these pa-
tients must be kept under regular surveillance [23, 24].

Additionally, medical treatment using the cyclooxy-
genase inhibitors sulindac and celecoxib has been stud-
ied, yielding conflicting results – due also to significant 
side effects, their use is not recommended in Europe [25–
30]. The aim of this study was to evaluate the effectiveness 
and safety of endoscopic excision of large DAs in patients 
with FAP and to assess results in light of the most recent 
guidelines.

Methods

A retrospective study was developed in the familial cancer clin-
ic of an oncological centre, where 151 families with FAP are cur-
rently accompanied. FAP families’ files from the familial cancer 
clinic were reviewed and all FAP patients submitted to endoscop-
ic resection of DAs with at least 10 mm greatest axis, from January 
2010 to February 2021, were included. These procedures were de-
scribed as therapeutic endoscopies.

FAP patients undergo regular endoscopic surveillance accord-
ing to international guidelines, having their first upper gastroin-
testinal endoscopy at the age of 20–25 or earlier in case of colec-
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tomy before 20 years old. Follow-up intervals are determined ac-
cording to the Spigelman classification [9], which considers the 
number, size, and histological characteristics (architecture and 
dysplasia grade) of duodenal polyps. Spiegelman stage is then cal-
culated by summing the points attributed to these criteria and pa-
tients with Spigelman stage 0/I, II, III undergo endoscopy every 5, 
3, and 1 year, respectively; those with Spigelman stage IV must be 
considered individually, undergoing surgery or surveillance every 
6 months. Surveillance intervals may be shortened after removal 
of polyps with higher risk of recurrence, such as those harbouring 
high-grade dysplasia or with a villous histology, especially if re-
moved piecemeal. This is considered case by case.

Study Procedures
The exams were performed under propofol sedation by an An-

aesthesiologist, in the Endoscopy Unit of the Gastroenterology De-
partment of our institution in case of non-ampullary adenomas or 
in a tertiary hospital with expertise in endoscopic retrograde chol-
angiopancreatography in case of ampullary adenomas. Endo-
scopes and duodenoscopes belonged to Olympus series 190 and 
180, respectively. EMR was usually performed after submucosal 
injection of a solution containing patent blue (25 mg/mL), adren-
alin (1:100,000), and Gelafundin, but decision was made case by 
case, namely, in ampullary tumours, where submucosal injection 
was not always necessary. The choice of the snare varied according 
to endoscopist’s preference (10–25 mm snares were available). 
Current settings were cutting and coagulation of 120 W – Pulse 
Cut Slow (ESG-100, Olympus Inc., Tokyo, Japan) for non-ampul-
lary lesions or Endocut 2 60 W (ICC 200, Erbe, Tübingen, Ger-
many) for ampullary tumours.

Statistical Analysis
SPSS Statistics 26 (IBM) was used for analysis. Demographic 

and clinical characteristics were presented as frequencies. Continu-
ous variables were expressed as average and standard deviation or 
as median and interquartile range, according to data distribution, 
and were compared using t-Student or Wilcoxon tests, respectively. 
Qualitative variables were compared using χ2 or Fisher exact tests. 
A p value lower than 0.05 was considered statistically significant.

Results

Study Population Characteristics
In a total of 151 FAP families, 22 patients from 21 fami-

lies met the inclusion criteria (DAs with at least 10 mm 
greatest axis resected in the study period): 54.5% of the pa-
tients were female (Table 1), with a median follow-up time 
of 8.5 (IQR: 5.8–12.3) years after the first endoscopy and 3.7 
(IQR: 1.0–5.3) years after the first therapeutic endoscopy. 
Most germline APC mutations occurred in exon 15 (54.5%). 
Eight (36.4%) patients had known family history of DAs. 
The highest Spigelman stage found in these relatives was I, 
II, III, and IV in 1, 2, 1, and 4 cases, respectively. Patient 
characteristics are summarized in Table 1. The first screen-
ing upper endoscopy happened at 38.0 years of age (medi-
an) (IQR: 28.8–52.3) in the study population and DAs were 
detected in the first exam in 18 (81.8%) of them – staged as 
Spiegelman I, II, and III in 3, 13, and 2 cases, respectively.

Endoscopic Therapeutic Procedures
First therapeutic endoscopy (resection of ≥10 mm du-

odenal polyps) occurred at a median age of 41.0 (IQR: 
33.0–58.2) years, and 9.1% (n = 2), 40.9% (n = 9), 45.5% 
(n = 10), and 4.5% (n = 1) of the patients were staged as 
Spiegelman I, II, III, and IV, respectively. The median 
time interval between the first screening endoscopy and 
the first therapeutic endoscopy was 60.3 (±39.1) months, 
corresponding to a median number of three endoscopies 
(IQR: 1–5) during that period, in which smaller adeno-
mas were resected in 15 patients (68.2%).

After the first therapeutic endoscopy, a new procedure 
was required in 12 (54.5%) patients, once in 5 cases, twice 
in 4, three times in 2, and five times in 1 (median number 
of therapeutic endoscopies = 2, IQR 1–3), corresponding 
to a total of 46 therapeutic endoscopies and 50 lesions re-
moved. The median time interval between therapeutic 
procedures was 20 (IQR: 14–23) months.

Most therapeutic procedures (69.6% of the procedures) 
included resection of only one large (≥10 mm) adenoma. 
The largest adenomas had a median size of 15 mm (IQR: 
10–18 mm). The most frequently used technique was 

Table 1. Patient characteristics

Variable Frequency

Male, n (%) 10 (45.5)
APC mutation, n (%)

Exon 4 1 (4.5)
Exon 5 3 (13.6)
Exon 10 1 (4.5)
Exon 13 3 (13.6)
Exon 15 12 (54.5)
Not available 2 (9.0)

Colorectal surgery, n (%)
Colectomy with rectal sparing 8 (36.4)
Protocolectomy with ileal pouch 14 (63.6)

Colorectal cancer, n (%) 4 (18.2)
Desmoid tumours, n (%) 4 (18.2)
Fundic gland polyps, n (%) 15 (68.2)
Gastric dysplasia, n (%) 5 (22.7)
Other tumours, n (%)

Thyroid (papillary) 1 (4.5)
Small bowel (ileostomy adenocarcinoma) 1 (4.5)

APC, adenomatous polyposis coli gene.
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piecemeal and en bloc mucosectomy for non-ampullary 
and ampullary adenomas, respectively (Table 2). Prophy-
lactic defect closure with clips was performed after resec-
tion of a 15 mm ampullary tumour and two non-ampulla-
ry lesions of 10 and 18 mm; visible vessels were coagulated 
with snare-tip soft coagulation after resection of a 30 mm 
non-ampullary adenoma. Illustrating pictures can be seen 
in Figure 1. In 2 cases, resection was considered endoscop-
ically incomplete – one due to scarring in previous resec-
tion site and the other due to difficult positioning. These 
patients were re-evaluated 3 and 5 months later and what 
was thought to be the residual lesion was successfully re-
moved with cold snare in one and with biopsy forceps in 
the other case. Further endoscopic follow-up was per-
formed annually and none developed adenocarcinoma. 
Complications occurred in 8.0% (n = 4) of the resected le-
sions – 3 after ampullectomy and one after a flat lesion 
mucosectomy (Table 2). Two patients had both immediate 
(first 24 h) and early (first 7 days) complications; the others 
had early complications. Immediate complications con-
sisted in intraprocedural bleeding after non-ampullary tu-
mour resection, and perforation after ampullectomy, suc-
cessfully managed endoscopically. Early (during the first 

week after the intervention) complications included 1 case 
of bleeding in a patient who had prophylactic defect clo-
sure with through-the-scope clips after ampullectomy, 
controlled in a repeat endoscopy; 2 cases of acute pancre-
atitis; one perforation after ampullary tumour resection 
that was undetected during the procedure. Both pancreati-
tis occurred after ampulloma resection, despite prophylac-
tic pancreatic stent placement. According to the Revised 
Atlanta Criteria, one was mild and the other was moderate 
due to local complications. The latter happened in the 
same patient in whom a duodenal perforation was diag-
nosed more than 24 h after the procedure. This patient 
underwent surgery, with construction of a feeding jejunos-
tomy and pancreatic necrosectomy. He did not require or-
gan support and had a favourable outcome.

Occurrence of complications was not significantly as-
sociated with the technique (piecemeal vs. en bloc muco-
sectomy) (p = 0.619), type of adenoma (ampullary vs. 
non-ampullary) (p = 0.078), or adenoma size (p = 0.873) 
(Table 3). Histology revealed adenomas harbouring low-
grade dysplasia in 89.1% (tubular adenomas 76.1%, tubu-
lovillous 13.0%); high-grade dysplasia in 4.6% (n = 2) of 
cases; no adenocarcinomas were found.

One patient underwent elective duodenopancreatec-
tomy, which did not harbour duodenal cancer. This pa-
tient had Spiegelman stage IV disease with three large 
(>30 mm) lesions that were considered to have a high risk 
of recurrence/treatment failure after endoscopic resec-
tion – one involving the bulbus with a bulky sessile com-
ponent, one in the transition to the second portion of the 
duodenum, and the other adjacent to the papilla, close to 
a fibrotic area of previous resections. All other patients 
remain under active surveillance.

Table 2. Endoscopy-related outcomes

Events Non-ampullary adenoma Ampullary adenoma

Piecemeal EMR 25 (24 endoscopies) 5
Immediate complications – 1 perforation*
Early complications – 1 bleeding*
R0 resection 25 5

En bloc EMR 11 (8 endoscopies) 9
Immediate complications 1 bleeding 1 perforation#

Early complications – 2 acute pancreatitis (mild: 1; moderate: 1#)
R0 resection 9 9

Total 36 resections (32 endoscopies) 14 resections (14 endoscopies)

Pancreatitis severity grading according to the Revised Atlanta Criteria. Two patients had both immediate and 
early complications (marked with * and# ). EMR, endoscopic mucosal resection; R0, endoscopically complete 
resection.

Table 3. Procedure-related complications – statistical analysis

Variable p value

Gender 0.571
Age 0.168
Technique (piecemeal vs. en bloc) 0.619
Type of adenoma (ampullary vs. non-ampullary) 0.078
Adenoma size 0.873
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Discussion

Adenomatous duodenal disease is a known morbidity 
factor in FAP patients. Endoscopic resection of DAs has 
a high success rate, with reported complete resections in 
86–100% of the cases [16, 21, 31–33]. Even though re-
ported recurrence rates are 10–37% [18, 31–33], the natu-
ral history of DAs in FAP patients makes it difficult to 
distinguish disease progression from local recurrence. In 
our series, most patients required 2 therapeutic endosco-
pies during follow-up, reflecting this characteristic.

Endoscopic resection was a safe technique in our series, 
with an 8.0% complication rate, but with most cases ame-
nable to conservative or endoscopic approaches. This rate 
is similar or even lower than that reported in other series, 
and it is also similar in terms of severity of the adverse 
events. As stated in the literature, most complications oc-
curred after resection of ampullary adenomas, even though 
it did not reach statistical significance, probably due to our 
series’ small numbers. Particularly, acute pancreatitis oc-
curred in 2 of 14 ampullary tumour resections despite pan-
creatic stent placement, in line with previous reports [18, 
34–36]. Notably, intraprocedural bleeding rates were lower 
than expected from literature review [31, 32, 37].

The duodenum remains a challenging location for en-
doscopic therapy and mucosal resection is the first-line 

endoscopic resection technique for non-malignant large 
DAs [38, 39]. However, when EMR is not feasible and 
considering the risks associated with the surgical alterna-
tives, endoscopic submucosal dissection can be consid-
ered by experienced endoscopists [39, 40]. In our series, 
duodenal surveillance started later than recommended in 
international guidelines since a significant number of pa-
tients were referred to our clinic only in adult age after a 
CRC diagnosis in the patient or in a family member.

There were no cases of duodenal cancer during follow-
up, reflecting the effectiveness of endoscopic surveillance 
according to the Spigelman stage. Therefore, this work 
further strengthens current recommendations of DAs 
surveillance in FAP patients and legitimates the choice of 
endoscopic resection as the first-line treatment.
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Abstract
Introduction: Groove pancreatitis (GP) is a type of chronic 
segmental pancreatitis that affects the pancreatoduodenal 
groove area, and it is often misdiagnosed. Outflow obstruc-
tion of the minor papilla associated with alcohol consump-
tion seems to be the main pathophysiological mechanism, 
and it affects mainly middle-aged males. Symptoms include 
nausea and postprandial vomiting from gastric outlet ob-
struction, weight loss, and abdominal pain. Despite modern 
advances, such as radiological and endoscopic methods, dis-
tinction between GP and pancreatic cancer remains a chal-
lenge, and histological examination is sometimes necessary. 
When a diagnosis can be obtained without a surgical speci-
men, management can be conservative in the absence of 
acute or chronic complications. Case Presentation: The au-
thors present 2 clinical cases which portray the diagnostic 
workup and management decisions of this entity. Discus-
sion/Conclusion: GP is a clinical entity, offering diagnostic 
and therapeutic challenges. Imaging exams are crucial in the 

diagnosis and follow-up, but surgery may be necessary in a 
significant number of cases due to the incapacity to rule out 
malignancy. © 2022 The Author(s).

Published by S. Karger AG, Basel

Pancreatite da goteira: Casos clínicos e revisão da 
literatura

Palavras Chave
Pancreatite da goteira · Pancreatoduodenectomia · 
Pancreatite paraduodenal

Resumo
Introdução: A pancreatite da goteira (PG) constitui uma 
forma de pancreatite crónica segmentar, que afeta a área 
da goteira pancreatoduodenal, sendo frequentemente 
subdiagnosticada. O mecanismo fisiopatológico principal 
parece ser a obstrução ao fluxo da papila minor relacio-
nada com o consumo de álcool. Esta patologia ocorre 
mais frequentemente em homens entre a 4a e 5a décadas 
de vida. A maioria dos doentes apresenta sintomas como 
náuseas e vómitos pós-prandiais, perda ponderal e dor 
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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.
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abdominal. Apesar do desenvolvimento atual dos méto-
dos radiológicos e endoscópicos, a distinção entre PG e 
neoplasia pancreática constitui um desafio diagnóstico e 
a avaliação histológica pode ser necessária. Se for possív-
el obter o diagnóstico sem intervenção cirúrgica, o trata-
mento pode ser conservador na ausência de complica-
ções agudas e crónicas. Apresentação do caso: Apre-
sentamos 2 casos clínicos que demonstram a abordagem 
diagnóstica e a gestão de decisões terapêuticas nesta en-
tidade. Discussão/Conclusão: A PG é uma entidade clíni-
ca que oferece com diagnóstico e terapêutica desafiantes. 
Apesar da importância crucial dos exames imagiológicos 
no diagnóstico e seguimento, a incapacidade de excluir 
um processo maligno torna necessária a intervenção 
cirúrgica numa parte significativa dos casos.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Groove pancreatitis (GP), also described as paraduo-
denal pancreatitis, is a rare form of segmental chronic 
pancreatitis characterized by fibrotic scarring of the pan-
creatoduodenal (PD) groove, an anatomical area bound 
by the pancreatic head, duodenum, and common biliary 
duct (CBD) [1]. There are two forms of GP: pure GP oc-
curring solely within the pancreaticoduodenal groove 
and segmental GP also affecting the pancreatic head [2, 
3]. Its pathophysiology remains unclear, but it is likely to 
be multifactorial with a common pathway being the ob-
struction of the minor papilla [4]. Imagiological findings 
include fibrotic changes of the pancreatic groove and the 
presence of duodenal wall cysts as well as the thickening 
of the duodenal wall, pancreatic head enlargement, CBD, 
and Wirsung duct stricture. Given the clinical and radio-
logical resemblance to pancreatic cancer, the diagnosis is 
challenging and frequently requires surgical intervention 
[5, 6]. We report two cases of GP as well as a review of the 
literature. Both our patients were male with a history of 
alcohol consumption and had a similar clinical and imag-
ing presentation. However, they were managed different-
ly with one of them requiring pancreatoduodenectomy.

Case Report 1

A 52-year-old male patient, with a history of hypertension and 
dyslipidemia, active smoking habits (35 pack units/year), and alco-
hol consumption over 100 g of alcohol daily, presented to the emer-
gency department with right quadrant abdominal pain for over 5 
months, with irradiation to the back associated with vomiting and 

weight loss (6% of the total body weight in 1 year). On examination, 
tender right hypochondrium palpation was noted. No signs of peri-
toneal reaction, ascites, or organomegaly were observed. Liver 
function tests, bilirubin, and amylase were within the normal rang-
es. He was referred to an outpatient consultation for follow-up.

The patient was reevaluated 5 months later, and because of his 
persistent abdominal pain and vomiting, an upper endoscopy was 
performed and revealed a bulging of the duodenal bulb with ir-
regular mucosa. Duodenal biopsies were negative for neoplastic 
cells. Abdominal CT scan revealed diffuse parietal thickening of 
the second duodenal portion and diffuse densification of the sur-
rounding tissues with preserved pancreatic structure and no Wir-
sung duct dilation (shown in Fig. 1). Serum carcinogen antigen 
19.9 (CA 19.9) and IgG4 were normal. An abdominal magnetic 
resonance imaging (MRI) revealed heterogeneity in the pancreat-
ic-duodenal recess, thickening of the second duodenal portion 
with a central cystic image (8 mm), and maintained pancreatic 
morphology and dimension (shown in Fig. 1). An endoscopic ul-
trasonography (EUS) showed hyperechoic foci and parenchymal 
lobularity, aspects of chronic pancreatitis, without pancreatic head 
nodular lesions or Wirsung duct dilation. Despite alcohol with-
drawal, tobacco reduction, and pain medication, intense abdomi-
nal pain persisted with a great impact on the patient’s quality of 
life. An abdominal CT was performed 14 months after the initial 
presentation, showing the same findings as before. The case was 
discussed at an oncology multidisciplinary meeting, and after dis-
cussion with the patient, he was submitted to a cephalic pancre-
aticoduodenectomy with complete remission of the abdominal 
pain. The pathology result was compatible with GP (shown in 
Fig. 2). At 5 years of follow-up, the patient is asymptomatic.

Case Report 2

A 63-year-old male with active smoking habits (60 pack units/
year) and alcohol consumption (25 g alcohol per day) presented 
with a 1-month history of unintentional weight loss (31% of previ-
ous weight, BMI 15 kg/m2) associated with postprandial vomiting 
and abdominal pain for 2 weeks. On examination, epigastrium and 
right hypochondrium tenderness on palpation were noted. He had 
no jaundice, palpable masses, or lymph nodes. Liver function tests, 
pancreatic enzymes, IgG4, and CA 19.9 were normal. Abdominal 
CT scan (shown in Fig. 3a) showed increased volume of the pan-
creatic head with small calcifications and a CBD of 8-mm upstream 
from the intrapancreatic portion. Upper endoscopy revealed ex-
trinsic duodenal bulb compression (shown in Fig. 3b). EUS showed 
a heterogeneous pancreatic head parenchyma with hyperechoic 
foci with shadowing, but without Wirsung duct dilatation and du-
odenal wall thickening (25 mm). There was no evidence of nodular 
lesions (shown in Fig. 3c). The patient was maintained with naso-
jejunal feeding during 15 days with weight gain and pain relief.

The case was discussed at a multidisciplinary meeting, and it 
was decided to maintain the patient under active surveillance with 
conservative treatment. The patient stopped alcohol and tobacco 
consumption. Three months after discharge, he gained 18 kg and 
had no abdominal pain or vomiting. The MRI showed thickening 
and cystic changes in the duodenal wall and delayed enhancement 
in the PD groove, with a nondilated CBD. At 5 years of follow-up, 
he was asymptomatic and had normal laboratory tests.
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a b

c d

a b

Fig. 1. Abdominal CT of case 1 showing a crescentic mass-like structure in the groove region (*) which causes 
duodenal stenosis (a) with a normal pancreas structure without Wirsung duct dilation (b) MRCP showing a 
smooth tapering of CBD (arrow) (c) and in a T2-weighted image (d) a cyst in the groove region. CT, computed 
tomography; MRCP, magnetic resonance cholangiopancreatography; CBD, common biliary duct.

Fig. 2. Microscopic findings in case 1 showing (a). inflammatory changes with the presence of fibrosis and lym-
phoid infiltrate (circle), Brunner gland hyperplasia (arrow), and recent hemorrhage (*); (b) cystic spaces (arrow) 
and pancreatic acini with fibrosis.
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Discussion/Conclusion

GP – Pathophysiology
GP is a type of segmental chronic pancreatitis, first de-

scribed in 1973 by Becker [2] with the German word 
Rinnenpankreatitis and translated into GP in 1982 by 
Stolte et al. [7]. The true incidence and its underlying eti-
ology remain uncertain, but the central mechanism seems 
to be an anatomical or functional outflow obstruction of 
the minor papilla [1, 8–10]. The vast majority of patients 
have significant alcohol consumption, indicating that al-
cohol plays a major role in promoting pancreatic juice 
viscosity and exacerbating the inflammatory process [11]. 
Various factors contribute to outflow obstruction: pan-
creatic heterotopia in the duodenal wall with localized in-
flammation and duct dilation; Brunner gland hyperpla-
sia, which can occur from chronic alcohol stimulation or 
from increased levels of cholecystokinin; or gastrin and 
pancreas divisum with subsequent increased pressure in 
the minor papilla [9, 12, 13].

Clinical Symptoms
GP manifests most commonly in men in their fourth 

to fifth decade of life with a history of chronic alcoholism, 
as occurred in our 2 cases [9]. The typical clinical symp-
toms are severe upper abdominal pain, nausea, recurrent 
postprandial vomiting, and weight loss [14]. Rarely, some 
patients can present with duodenal stenosis. Jaundice is 
rare and is often more suggestive of an underlying malig-
nancy [10].

Diagnosis
The differential diagnosis includes pancreatic adeno-

carcinoma, periampullary cancers, pancreatic groove 
neuroendocrine tumor, autoimmune pancreatitis, and 
acute pancreatitis [3, 5]. Although in some patients, there 
are significant clinical and imaging features of GP, there 
is often overlap with other infiltrative processes involving 
the pancreatic groove, namely pancreatic cancer. Table 1 
summarizes the clinical, laboratorial, and imagiological 
differences between GP and cancer.

Laboratory values and biochemical markers are often 
nonspecific. While liver function tests and bilirubin are 
generally within the normal range, alkaline phosphatase 
levels can be elevated even in the absence of biliary ob-
struction. Amylase and lipase may be slightly increased 
[4, 11]. Tumor marker’s carcinoembryonic antigen and 
CA19.9 levels are generally normal. However, obstructive 
jaundice, if present, may cause an elevated level of CA 
19.9, not related to an underlying malignancy [15]. IgG4 
levels should be measured since autoimmune pancreatitis 
may mimic GP [16].

Imaging Features
Contrast-enhanced CT and MRI are the primary im-

aging modalities used when GP is suspected. The classic 
imaging features on CT scan consist of an ill-defined cres-
centic soft tissue mass seen in the PD groove with the pure 
form of GP. In its segmental form, there is a mass-like 
enlargement of the whole pancreatic head that can be in-
distinguishable from pancreatic cancer. The duodenal 
wall is involved in 92% of patients with luminal narrow-
ing due to wall thickening. Smalls cysts are seen within 

a b c

Fig. 3. a Abdominal computed tomography of case 2 showing en-
largement of pancreas head with foci of cystic degeneration (*) and 
CBD dilation (8 mm) (arrow). b Upper endoscopy of case 2 show-
ing duodenal stenosis (bulb represented) by extrinsic compres-

sion. c Endoscopic ultrasound of case 2 showing hypoechoic band-
like thickening of the pancreaticoduodenal groove, as well as thick-
ening of the adjacent duodenum and a hypoechoic heterogeneous 
pancreatic head. CDB, common biliary duct.
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the duodenal wall or in the PD groove itself, in 81% and 
75% of cases, respectively [17]. This common finding in 
GP contrasts with its rarity in pancreatic adenocarcino-
ma. CBD may be narrowed with a smooth, tapered, and 
regular stenosis [4, 11].The peripancreatic vessels are typ-
ically maintained, in contrast with the typical encasement 
in cases of adenocarcinoma. MRI shows a “sheet”-like 
mass of tissue, which is hypointense on T1-weighted im-
ages and variable in T2-weighted images, according to the 
time of disease onset [5]. Duodenal wall thickening is also 
seen, and T2-hyperintense cysts can be found in both the 
duodenal wall and PD groove [4, 9]. A study conducted 
by Kalb et al. [18] indicates that during focal thickening 
(>3 mm), abnormal increased enhancement of the sec-
ond portion of the duodenum and cystic changes in the 
region of the pancreatic accessory duct are all present, the 
diagnostic accuracy is 87.2%, and a diagnosis of cancer 
can be excluded with a negative predictive value of 92.9%. 
Upper endoscopy typically shows mucosa edema, ero-
sion, polypoid appearance of the descending duodenal 
part, and luminal stenosis [9]. EUS is considered by some 
authors the preferred imaging method as it provides 
high-resolution images of the head of the pancreas and 
PD groove, and it allows to obtain tissue sampling [5]. In 
GP, EUS can detect a hypoechoic band-like thickening of 
the PD groove and adjacent duodenum with intramural 
cysts, smooth stenosis of CBD and, in the segmental 
forms, a heterogeneous hypoechoic pancreatic head 
mass. Nonetheless, EUS is not able to differentiate in-
flammation and malignant infiltration in several cases [4, 
11, 12].

Histopathology
Pathologic analysis of the pancreatic resection speci-

men is the only definitive way of diagnosing GP. Gross 

examination shows active and chronic inflammation of 
the PD groove, adjacent duodenal wall, and pancreatic 
head, as well as extensive scarring. Cystic spaces (0.2–2 
cm) can be identified within the duodenal muscularis 
propria and submucosa and/or PD groove [9, 19].

The histological aspect of GP is characterized by thick-
ening of the duodenal wall, inflammation of the Brunner 
gland and smooth muscle hyperplasia. Sometimes, het-
erotopic pancreatic tissue in the duodenal wall is identi-
fied, but this finding is not universal. Spindled stromal 
cells are the most common finding after fine needle aspi-
ration (FNA). However, endoscopy-guided FNA biopsy 
presents great variability depending on the area sampled 
and the presence of cytological features associated with 
reactive cellular atypia resulting from pancreatitis may 
mimic neoplasia [4]. To our knowledge, there are no 
studies comparing EUS-guided FNA versus FNB, specif-
ically in GP. However, recently, Wong et al. [20] com-
pared the diagnostic performance of EUS-guided tissue 
acquisition by EUS-guided FNA versus EUS-guided FNB 
for solid pancreatic mass, and they found that the diag-
nostic yield of solid pancreatic mass was higher in FNB 
than in FNA (94.6 vs. 89.6%).

Treatment
Currently, there are no treatment guidelines on GP. 

When an accurate diagnosis of GP is possible, patients 
may be treated conservatively. Conservative therapy in-
cludes analgesia, alcohol and tobacco cessation, and par-
enteral nutrition when enteral nutrition is contraindicat-
ed, the patient does not meet the daily energy needs for 
more than 10 days, or in case of gastric or intestinal outlet 
obstruction [12]. There are also some reports of cases us-
ing somatostatin analogs, but the results appear to be 
temporary [21]. Endoscopic treatment may involve pseu-

Table 1. Clinical, laboratory, and imaging features for distinguishing GP and pancreatic cancer arising in the groove region

GP Pancreatic cancer

Age Younger patients (fourth–fifth decade) Older patients
Ethanol abuse Frequent Uncertain association
Jaundice Late event Can occur early
Serum CA 19-9 Usually normal Usually elevated
CT scan Plate-like hypodense crescentic lesion and cysts in the PD groove Round irregular pancreatic head mass
MRI Sheet-like mass in the groove, hypointense on T1-weighted images, variable T2-

weighted intensity. Cysts in the groove region
Round irregular pancreatic head mass

EUS Duodenal wall thickening and luminal stenosis, long and smooth common bile duct 
stenosis, hypoechoic area and cysts in the groove region

Irregular and abrupt common bile 
duct stenosis, vascular encasement

CT, computed tomography; MRCP, magnetic resonance cholangiopancreatography; EUS, endoscopic ultrasound.
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docyst drainage, pancreatobiliary stent placement, or du-
odenal dilation. When cancer cannot be safely excluded, 
surgery is advised. Surgical treatment encompasses pan-
creatoduodenectomy, the most common procedure, and 
digestive or biliary bypass operations.

A recent systematic review evaluated clinical outcomes 
in GP after treatment [14]. The treatment was conserva-
tive in 29%, and half of the patients had complete symp-
tom relief. Endoscopic and surgical treatment occurred in 
12% and 59% of cases, respectively. Although surgery re-
sulted in complete symptom relief in most of the patients 
(79%), it is associated with a high rate of complications 
(20%) [14]. Furthermore, in a large case series from Ar-
vanitakis M et al., medical treatment associated with en-
doscopic approach (pancreatic ductal drainage, stricture 
dilation, and cyst drainage) allowed completed clinical 
success in 80% of the cases [22]. Thus, a stepwise ap-
proach, starting with conservative treatment, is recom-
mended, unless malignancy cannot be ruled out.

In conclusion, we present the 2 cases of patients with 
classic risk factors, including alcohol and tobacco abuse, 
and symptoms of GP. Furthermore, they have similar 
clinical, laboratory, and imaging findings, namely, nor-
mal CA 19.9, parietal thickening of the descending part 
of the duodenum, and cystic changes without pancreatic 
duct dilation or vascular encasement. Thus, chronic ab-
dominal pain and vomiting in a patient with history of 
alcohol abuse and no significant laboratory findings can 
point out to a chronic pancreatitis like GP. The treatment 
should be individualized, but a surgical approach may be 
necessary, as indicated in the first case.

Statement of Ethics

The authors have no conflicts of ethics. A written informed 
consent was obtained from participants for publication of the de-
tails of their medical case and any accompanying images.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

There were no funding sources relevant to this case report.

Author Contributions

Catarina Nascimento – acquisition and interpretation of clini-
cal data for the case report, drafting the case report, and corre-
sponding author. Carolina Palmela and António Soares – concep-
tion and design of the case, data collection, critically revising the 
case report, and final approval of the version to be published. Ma-
ria Lobo Antunes and Luísa Glória – critically revising the case 
report and final approval of the version to be published. Catarina 
Fidalgo – conception and design of the case, critically revising the 
case report, and final approval of the version to be published.

Data Availability Statement

All data generated or analyzed during this study are included 
in this article and/or its supplementary material files. Further in-
quiries can be directed to the corresponding author.

References

 1 Adsay NV, Zamboni G. Paraduodenal pan-
creatitis:  a clinico-pathologically distinct en-
tity unifying “cystic dystrophy of heterotopic 
pancreas,” “para-duodenal wall cyst,” and 
“groove pancreatitis”. Semin Diagn Pathol. 
2004; 21(4): 247–54.

 2 Becker VM, Mischke U. Groove pancreatitis. 
Int J Pancreatol. 1991; 10(3–4): 173–82.

 3 Palomeque Jiménez A, Pérez Cabrera B, Na-
varro Freire F, Jiménez Ríos JA. Groove pan-
creatitis in the differential diagnosis of pan-
creatic adenocarcinoma. Cir Esp. 2014; 92(2): 

127–9.
 4 Raman SP, Salaria SN, Hruban RH, Fishman 

EK. Groove pancreatitis:  spectrum of imaging 
findings and radiology-pathology correla-
tion. Am J Roentgenol. 2013; 201(1): 29–39.

 5 Addeo G, Beccani D, Cozzi D, Ferrari R, Lan-
zetta MM, Paolantonio P, et al. Groove pan-
creatitis:  a challenging imaging diagnosis. 
Gland Surg. 2019; 8(Suppl 3): S178–87.

 6 Oría IC, Pizzala JE, Villaverde AM, Spina JC, 
Pasqua AV, Lazarte JC, et al. Endoscopic ul-
trasound in the diagnosis of pancreatoduode-
nal groove pathology:  report of three cases 
and brief review of the literature. Clin Endosc. 
2019; 52(2): 196–200.

 7 Stolte M, Weiss W, Volkholz H, Rösch W. A 
special form of segmental pancreatitis:  groove 
pancreatitis. Hepatogastroenterology. 1982; 

29(5): 198–208.
 8 Shudo R, Yazaki Y, Sakurai S, Uenishi H, Ya-

mada H, Sugawara K, et al. Groove pancreati-
tis:  report of a case and review of the clinical 
and radiologic features of groove pancreatitis 
reported in Japan. Intern Med. 2002; 41(7): 

537–42.
 9 Tezuka K, Makino T, Hirai I, Kimura W. 

Groove pancreatitis. Dig Surg. 2010; 27(2): 

149–52.

10 Kim JD, Han YS, Choi DL. Characteristic 
clinical and pathologic features for preopera-
tive diagnosed groove pancreatitis. J Korean 
Surg Soc. 2011; 80(5): 342–7.

11 Patel BN, Brooke Jeffrey R, Olcott EW, Zaheer 
A. Groove pancreatitis:  a clinical and imaging 
overview. Abdom Radiol. 2020; 45(5): 1439–
46.

12 DeSouza K, Nodit L. Groove pancreatitis:  a 
brief review of a diagnostic challenge. Arch 
Pathol Lab Med. 2015; 139(3): 417–21.

13 Arora A, Dev A, Mukund A, Patidar Y, Bhatia 
V, Sarin SK. Paraduodenal pancreatitis. Clin 
Radiol. 2014; 69(3): 299–306.

14 Kager LM, Lekkerkerker SJ, Arvanitakis M, 
Delhaye M, Fockens P, Boermeester MA, et al. 
Outcomes after conservative, endoscopic, 
and surgical treatment of groove pancreatitis:  
a systematic review. J Clin Gastroenterol. 
2017; 51(8): 749–54.



Groove Pancreatitis Cases and Literature 
Review

443GE Port J Gastroenterol 2023;30:437–443
DOI: 10.1159/000526855

15 Ballehaninna UK, Chamberlain RS. The clin-
ical utility of serum CA 19-9 in the diagnosis, 
prognosis and management of pancreatic ad-
enocarcinoma:  an evidence based appraisal. J 
Gastrointest Oncol. 2012; 3(2): 105–19.

16 Fléjou JF. Paraduodenal pancreatitis:  a new 
unifying term and its morphological charac-
teristics. Diagn Histopathol. 2012; 18(1): 31–
6.

17 Zaheer A, Haider M, Kawamoto S, Hruban 
RH, Fishman EK. Dual-phase CT findings of 
groove pancreatitis. Eur J Radiol. 2014; 83(8): 

1337–43.

18 Kalb B, Martin DR, Sarmiento JM, Erickson 
SH, Gober D, Tapper EB, et al. Paraduodenal 
pancreatitis:  clinical performance of MR im-
aging in distinguishing from carcinoma. Ra-
diology. 2013; 269(2): 475–81.

19 Rahman SH, Verbeke CS, Gomez D, McMa-
hon MJ, Menon KV. Pancreatico-duodenec-
tomy for complicated groove pancreatitis. 
Hpb. 2007; 9(3): 229–34.

20 Wong T, Pattarapuntakul T, Netinatsun-
ton N, Ovartlarnporn B, Sottisuporn J, 
Chamroonkul N, et al. Diagnostic perfor-
mance of endoscopic ultrasound – guided 

tissue acquisition by EUS–FNA versus 
EUS–FNB for solid pancreatic mass with-
out ROSE:  a retrospective study. World J 
Surg Oncol. 2022; 20(1): 215.

21 Rebours V, Lévy P, Vullierme MP, Couvelard 
A, O’Toole D, Aubert A, et al. Clinical and 
morphological features of duodenal cystic 
dystrophy in heterotopic pancreas. Am J Gas-
troenterol. 2007; 102(4): 871–9.

22 Arvanitakis M, Rigaux J, Toussaint E, Eisen-
drath P, Bali MA, Matos C, et al. Endotherapy 
for paraduodenal pancreatitis:  a large retrospec-
tive case series. Endoscopy. 2014; 46(7): 580–7.



Clinical Case Study

GE Port J Gastroenterol 2023;30:444–450

Successful Endoscopic Closure of 
Esophageal Perforation in Boerhaave 
Syndrome Using the Over-the-Scope Clip

João Estorninho 

a    Raquel Pimentel 

a    Marta Gravito-Soares 

a, b     

Elisa Gravito-Soares 

a, b    Pedro Amaro 

a    Pedro Figueiredo 

a, b

aGastroenterology Department, Centro Hospitalar e Universitário de Coimbra, Coimbra, Portugal; bFaculty of 
Medicine, University of Coimbra, Coimbra, Portugal

Received: February 11, 2022
Accepted: June 30, 2022
Published online: November 25, 2022

Correspondence to: 
João Estorninho, estorninhoalves @ gmail.com

© 2022 The Author(s).
Published by S. Karger AG, Basel

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

DOI: 10.1159/000527317

Keywords
Endoscopy · Boerhaave syndrome · Esophageal perforation ·  
Over-the-scope clip

Abstract
Boerhaave syndrome (BS) is a rare but potentially fatal condi-
tion. Although surgery is considered the standard treatment, 
endoscopic therapy has acquired an important role as a min-
imally invasive management approach. The authors de-
scribe 2 cases of middle-aged male patients, presenting with 
spontaneous esophageal perforation after severe straining 
and vomiting. In the first case, the patient presented with a 
bone impaction in the upper esophagus successfully re-
moved by rigid esophagoscopy. After the procedure, a chest 
X-ray/cervicothoracic computerized tomography scan (CT) 
showed a left hydropneumothorax and pneumomediasti-
num with oral contrast leak at the lower esophagus. In the 
second case, the patient presented to the Emergency De-
partment with severe chest pain after an episode of vomit-
ing. The CT showed a massive pneumomediastinum, subcu-
taneous emphysema, and an oral contrast leak compatible 
with BS. The patient was initially submitted to surgical su-
ture, but contrast extravasation persisted after 12 days. After 

multidisciplinary team discussion of both patients, an upper 
gastrointestinal endoscopy was performed, which revealed 
pericentimetric wall defects at the distal esophagus. These 
were successfully closed using an over-the-scope clip (OTSC). 
After at least a 9-month follow-up, patients have remained 
clinically well with no relapse. The authors highlight the se-
verity of these clinical cases and the endoscopic option that 
proved to be decisive in addressing BS. The favorable out-
comes suggest a role for the OTSC approach in closing spon-
taneous esophageal perforation both as first-line and as res-
cue therapy after a surgical failure.

© 2022 The Author(s).
Published by S. Karger AG, Basel
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em síndrome de Boerhaave com “Over-the-Scope 
Clip”

Palavras Chave
Endoscopia · Síndrome de Boerhaave · Perfuração 
esofágica · Over-the-scope clip

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.



Endoscopic Closure of Esophageal 
Perforation Using OTSC

445GE Port J Gastroenterol 2023;30:444–450
DOI: 10.1159/000527317

Resumo
A síndrome de Boerhaave (SB) é uma entidade rara, mas 
potencialmente fatal. Embora a cirurgia seja o tratamento 
padrão, o tratamento endoscópico tem adquirido um pa-
pel importante como opção minimamente invasiva. Os 
autores descrevem dois casos de doentes do sexo mascu-
lino de meia-idade, que apresentaram perfuração es-
ofágica espontânea após esforço emético intenso e vómi-
tos. No primeiro caso, o doente apresentou impactação 
de um osso no esófago superior, que foi removido com 
sucesso por esofagoscopia rígida. Após o procedimento, 
o doente realizou radiografia de tórax e tomografia com-
putorizada (TC) cervico-torácica que evidenciou hidro-
pneumotórax esquerdo e pneumomediastino com ex-
travasamento de contraste oral ao nível do esófago infe-
rior. No segundo caso, o doente apresentou-se no Serviço 
de Urgência com toracalgia intensa após episódio de 
vómito. A TC mostrou pneumomediastino exuberante, 
com enfisema subcutâneo e extravasamento de con-
traste oral compatível com SB. O doente foi inicialmente 
submetido a rafia cirúrgica, mas o esofagograma ao 12º 
dia mostrou persistência de extravasamento do con-
traste. Após discussão em reunião multidisciplinar, am-
bos os doentes realizaram endoscopia digestiva alta, com 
visualização de orifícios pericentimétricos no esófago dis-
tal, encerrados com sucesso com a aplicação de clip over-
the-scope (OTSC). Após seguimento de pelo menos 9 me-
ses, os doentes permaneceram clinicamente bem, sem 
evidência de recidiva. Os autores destacam a gravidade 
desses casos clínicos, bem como a opção endoscópica 
que se mostrou decisiva no tratamento da SB. Os resulta-
dos favoráveis   sugerem um papel para a abordagem com 
OTSC no tratamento da perfuração esofágica espontânea, 
tanto como tratamento de primeira linha, como terapêu-
tica de resgate após falência do tratamento cirúrgico.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Spontaneous esophageal perforation, known as Boer-
haave’s syndrome (BS), is a predominantly longitudinal 
perforation of the distal esophagus due to forceful emesis. 
It is associated with a high mortality rate (20–40%) due to 
delay in recognition and treatment [1]. The classical triad 
of subxiphoid retrosternal pain, vomiting, and subcuta-
neous emphysema is present in only a few patients, pos-
ing a difficult diagnostic challenge. In fact, in a few pa-
tients, the injury occurs silently, without any relevant 

medical history [2]. The esophagogram may aid diagno-
sis, but it has a false-negative rate of 10%. In such cases, 
CT with orally administered water-soluble contrast pro-
vides the best diagnostic tool [3].

The BS management includes the resolution of the 
source of the infection, thoracic and mediastinal debride-
ment, and surgical or nonsurgical closure of the defect. 
With the development of endoscopic procedures during 
the last decades, endoscopy represents a minimal or sig-
nificantly lower burden in the diagnosis of BS and its 
treatment [4]. Endoscopic stenting and over-the-scope 
clip (OTSC) have been reported as an alternative to sur-
gery in selected cases, with good results [5]. Here, we re-
port 2 cases of successful endoscopic management of a 
spontaneous esophageal rupture using OTSC.

Case Reports

Case 1
A 49-year-old man was transferred from a peripheral hospital 

following an episode of meat bone impaction during lunch which 
could not be removed by upper gastrointestinal endoscopy (UGE) 
on that Unit. The impaction was associated with spontaneous and 
self-induced retching. The patient was submitted to a rigid esoph-
agoscopy under deep sedation with successful removal of the bone 
located immediately below the superior esophageal sphincter, with 
no evidence of severe wall damage. During the first day of recovery, 
the patient developed left and anterior severe thoracic pain associ-
ated with respiratory failure. Initial chest radiography revealed a 
left-sided pleural effusion and pneumothorax (Fig.  1a). Broad-
spectrum antibiotics and oxygen therapy were immediately start-
ed. A thoracic catheter was inserted, allowing the drainage of a 
cloudy serous fluid with increased amylase, and positivity to meth-
ylene blue challenge, suggestive of a gastrointestinal tract perfora-
tion. Oral contrast cervicothoracic CT confirmed pneumomedias-
tinum and left empyema with contrast leak at the lower esophagus 
level (Fig. 1b). After a multidisciplinary meeting, a UGE was per-
formed on the 4th day, showing superficial laceration at the prox-
imal esophagus related to the recent impaction and a 10-mm re-
cent esophageal perforation in the distal esophagus (Fig. 1c). An 
11-mm t-type OTSC (Ovesco, Tübingen, Germany) was selected. 
The perforation edges were grasped and captured into the cap us-
ing a harpoon device (OTSC anchor®) (Fig. 1d). The clip was then 
released and the perforation hole was successfully closed (Fig. 1e). 
On the fourth day after clipping, an esophagogram showed no leak, 
and oral intake was started. The patient was discharged on the 15th 
day postendoscopic closure, clinically well with resolution of em-
pyema. Three months later, revision UGE revealed OTSC in situ 
(Fig. 1f) with effortless passage into the stomach. The patient re-
mains clinically well on a complete diet.

Case 2
A 50-year-old man with no relevant medical history was admit-

ted to the Emergency Department with severe chest pain after an 
episode of vomiting. A cervicothoracic CT showed an exuberant 
pneumomediastinum, extending to the muscular planes of the neck 
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a b c

d e f

Fig. 1. a Chest radiography showing left pneumothorax and pleu-
ral effusion, with complete opacification of the left hemithorax and 
the trachea shifted to the right. b Cervicothoracic CT revealed an 
oral contrast leak at the distal esophagus (arrow). c Upper gastro-
intestinal endoscopy showing a hole in the distal esophagus. d Per-

foration’s edges were captured with the OTSC anchor® into the 
cap, before clipping. e Perforation hole was successfully closed us-
ing OTSC. f Three months later, UGE revealed OTSC in situ, with 
no signs of esophagus obstruction.

a b c d

e f g h

Fig. 2. a Cervicothoracic CT showing oral contrast extravasation 
from the esophagus into the mediastinum (arrow) and bilateral 
pleural effusion (arrowheads). b Esophagogram performed 12 
days after surgery showing persistence of oral contrast extravasa-
tion (arrow) near the left distal esophagus wall. c, d Endoscopic 
view of two adjacent holes in the distal esophagus, being possible 
to look at some suture points. e Holes’ edges being pulled by OTSC 

anchor® into the cap, before clipping. f Esophagus after OTSC ap-
plication, encompassing both holes. g Ten days postprocedure 
esophagogram showing OTSC in situ (arrow) with no contrast ex-
travasation or signs of esophagus obstruction. h Nine months 
postprocedure esophagogram with no signs of OTSC, esophageal 
leakage, or esophageal stricture.
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and presenting subcutaneous emphysema. The passage of oral con-
trast to the mediastinum confirmed the diagnosis of BS (Fig. 2a).

The patient was initially submitted to surgical treatment, with 
esophageal suture and drainage of the mediastinum. Thereafter, he 
was admitted to the intensive care unit, under invasive mechanical 
ventilation, antibiotics, and prolonged need for aminergic support. 
On the 12th day, an esophagogram showed persisting contrast 
leakage from the left wall of the distal esophagus in close commu-
nication with the multicapillary drain placed in the mediastinum 
(Fig. 2b). A UEG was performed showing two adjacent holes at the 
level of the distal esophagus, the largest with 12 mm of diameter, 
through which it was possible to observe suture points and the 
multicapillary drain (Fig. 2c, d).

It was decided to close it with 11 mm t-type OTSC using the 
OTSC anchor® with complete closure encompassing both holes 
(Fig.  2e). At the end of the procedure, a mild reduction of the 
esophageal lumen at the OTSC level was observed (Fig. 2f).

There was a favorable clinical and analytical response in the 
following days, with the progressive withdrawal of all supportive 
measures. After 10 days, the esophagogram revealed the OTSC in 
place and no signs of contrast leakage (Fig. 2h). The patient was 
discharged after 15 days tolerating an oral diet. Nine months after 
the procedure, the patient was asymptomatic and repeated an 
esophagogram and cervicothoracic CT, showing no signs of esoph-
ageal leakage or OTSC presence.

Discussion

Although no consensus exists regarding the best strate-
gy, the current treatment of BS should be fitted to the pa-
tient’s presentation, the type and extent of the rupture, the 
delay to the diagnosis, and the consequent viability of the 
esophageal wall [4]. Conservative management includes in-
travenous broad-spectrum antibiotics, restriction of oral 
intake, derivation of nasogastric content, pain control, gas-
tric acid suppression, and hemodynamic monitoring and 
support. However, due to the high mortality associated with 
BS, an exclusive conservative approach can only be consid-
ered plausible under the following conditions: perforation 
already 5 days old and absence of signs of severe sepsis, 
esophagogram showing a contained perforation that drains 
freely back into the esophagus, and absence of contamina-
tion in the pleural space [6]. Unfortunately, this is hardly 
the rule, frequently occurring a more severe presentation 
and a worse prognosis due to septic complications.

Classical surgical intervention consists on open primary 
esophageal repair (laparotomy and/or thoracotomy). Gen-
eral principles of this approach include excellent exposure, 
debridement of nonviable tissue, closure of the defect, use 
of buttress to reinforce esophageal sutures, and adequate 
tube drainage. Overall mortality after open surgery for 
esophageal perforation is around 20%; however, prompt 
surgical intervention can reduce that mortality by 50% [7].

Less invasive techniques in the setting of esophageal 
surgery, such as laparoscopy and left video-assisted tho-
racoscopy, may be beneficial in minimizing operative 
surgical trauma, reducing postoperative pain, improving 
ventilation, and facilitating early mobilization. Early pre-
sentation, stable vital signs, and expertise of the surgical 
team are required [4].

Given the increasing improvements in advanced im-
aging, diagnosis, and therapeutic techniques, endoscopic 
treatment has become an effective and valid alternative to 
surgery in many clinical conditions, including BS in se-
lected patients. Most data about the endoscopic approach 
to esophageal perforation come from the endoscopic 
management of iatrogenic perforation during endoscop-
ic procedures. The most decisive factor in the selection of 
endoscopic modality seems to be the size of the esopha-
geal wall defect. Through-the-scope clips have shown to 
be effective for small defects (less than 10 mm), while 
OTSC can be applied in moderate-size perforations up to 
20 mm. Larger perforations in the mid and lower esopha-
gus can be managed with the temporary placement of 
self-expandable metal stents [8].

Endoscopic vacuum therapy (EVT) and more recently 
endoscopic suturing should also be considered in larger 
defects. EVT uses negative pressure to absorb secretions 
and promote wound healing by secondary intention, hav-
ing proved to be especially useful in patients with postop-
erative anastomotic leaks. The evidence on endoscopic 
suturing is still scarce and there are technical difficulties 
in applying it to the esophagus [9, 10].

Early perforations (those diagnosed within 24 h) are 
described as having the best outcomes, as tissues have no 
edema, facilitating defect closure, and there is no active 
bacterial infection in the thoracic cavity or mediastinum. 
Therefore, apart from the perforation size, the timing of 
the intervention and the presence of inflammation or 
poor surrounding tissue quality with ischemic/necrotic 
wound edges may be relevant factors to take into account 
in the selection of the endoscopic approach. Even so, 
there are no comparative studies between different endo-
scopic modalities.

Concerning BS, case series also demonstrate that en-
doscopic management represents a valuable option [11, 
12]. Table 1 summarizes the main characteristics and pa-
tients’ outcome of several case reports of BS managed 
with OTSC published over the last decade, emphasizing 
the efficacy of the procedure with no reported direct com-
plications [13–23].

In the 2 cases presented, the size of the perforations 
(and the complexity in case 2), the time elapsed since the 
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presumed occurrence and the associated thoracic mani-
festations, led to the choice of OTSC as the most adequate 
approach to secure an effective transmural closure. How-
ever, a self-expandable metal stent has also proven to be 
appropriate in this context, covering esophageal leaks and 
preventing fistula formation. Furthermore, with the pos-
sible exception of EVT, the endoscopic management of 
BS complicated with mediastinal or pleural collections 
should always be combined with percutaneous or surgical 
drainage of the extraesophageal contamination, as was 
the case [4]. In conclusion, the standard of care for pa-
tients with BS should be based on a multidisciplinary and 
case-to-case personalized approach including conserva-
tive, endoscopic, and/or surgical treatment. Our case re-
port highlights that esophageal defect closure with OTSC 
may be a suitable minimally invasive option in a delayed 
scenario of BS, both as primary and rescue therapy, pro-
vided that it is technically feasible and mediastinal or 
pleural infection are sought and adequately drained.
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A 74-year-old woman, with the history of obesity 
(body mass index: 38.05 kg/m2), obesity-hypoventilation 
syndrome, and hypertension, was referred to endocrinol-
ogy consultation due to symptomatic recurrent hypogly-
cemia for 15 years with worsening during the last 4 
months. Computed tomography revealed a 2-cm hyper-
vascular pancreatic isthmus mass compatible with a neu-
roendocrine tumor. Fasting insulin (53 µIU/mL, normal 
range: 3–25) and C-peptide (5.23 ng/mL, normal range: 
0.93–3.73) were elevated during severe hypoglycemia, al-
lowing the diagnosis of insulinoma. Endoscopic ultraso-

nography (EUS) was consistent with a neuroendocrine 
tumor adjacent to the main pancreatic duct (MPD; shown 
in Fig. 1). GaDOTA-NOC-PET was otherwise unremark-
able. Diazoxide was started with inpatient dose titration 
to 150 mg three times daily (t.i.d.). However, she devel-
oped a hyperglycemic hyperosmolar syndrome. A lower 
dose was restarted (50 mg t.i.d.), but generalized edema 
developed. Considering these adverse events in a patient 
unfit for surgery, diazoxide was suspended and EUS-
guided alcohol ablation (EUS-AA) was performed. Using 
a linear-array echoendoscope (EG-3270UK Slim Ultra-
sound Video Endoscope, Pentax, Tokyo, Japan; HI VI-
SION Preirus Hitachi Medical Systems, Tokyo, Japan) 
and a 25-gauge needle (EchoTip, Wilson-Cook, Win-
ston-Salem, NC, USA), a total of 0.9 mL of absolute alco-
hol (fractions of 0.1 mL, three passes) was injected with 
partial hyperechoic filling (shown in Fig. 2). Two small 
hypoechoic areas were left untreated to prevent MPD in-
jury. She experienced incomplete response and under-
went a second ablation, 3 months later, with equal injec-
tion volume (five passes). Two small MPD-adjacent hy-
poechoic areas persisted (shown in Fig. 3). Prophylactic 
rectal indomethacin and intravenous hydration were ad-
ministered. Prophylactic antibiotics were not used. She 
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Fig. 1. Hypoechoic 18-mm lesion in the 
pancreatic isthmus, in close proximity to 
the MPD (arrow, a) and to the splenic-
mesenteric confluence (arrows, b). The le-
sion is hypervascular (color Doppler, b) 
and reveals a predominantly blue elastog-
raphy pattern (c). These features are com-
patible with a neuroendocrine tumor.
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was discharged after glycemic profile stabilization, 8 and 
3 days following the first and second sessions, respective-
ly. No adverse events or further hypoglycemia occurred. 
Fasting insulin normalized. The patient remains asymp-
tomatic after 6 months. Since symptom relief was the 
treatment goal and given the very low risk of malignant 
transformation, no further imaging was performed.

Pancreatic insulinomas are rare tumors with an inci-
dence of 4 cases per million per year [1]. They are more 
frequent in the pancreatic head and often have indolent 
courses [2]. Surgery is the treatment of choice [3]. Medi-
cal therapy is considered in poor surgical candidates, di-
azoxide being the most used. However, side effects are 
frequent and the underlying cause is not addressed [4].

Insulinoma EUS-AA was described in 2006 [5]. Re-
ported cases were systematically reviewed, with a total of 
five pancreatic neck insulinomas submitted to EUS-AA 
[2]. The median insulinoma size was lower than ours (13 
vs. 18 mm), and still the median alcohol injection volume 

was larger (1.55 vs. 0.9 mL, per session). That may be jus-
tified by the absence of standardized recommendations 
and by the MPD proximity in our case, increasing the risk 
of pancreatitis and alcohol-induced duct stricture [2]. 
EUS-guided radiofrequency ablation is an alternative to 
EUS-AA with similar results. However, higher costs and 
lower availability limit its use. Our case supports previous 
evidence regarding the role of insulinoma EUS-AA in the 
absence of surgical indication. Small alcohol volumes 
with repeated sessions may be effective and safer for 
MPD-adjacent lesions.

Statement of Ethics

Ethical approval was not required for this study in accordance 
with local/national guidelines. Written informed consent was giv-
en by the patient authorizing publication of the case, including 
images.

Fig. 2. First EUS-guided alcohol ablation session. A hyperechoic filling of the tumor is noticed from left to right 
with remaining hypoechoic areas (right).

Fig. 3. Residual hypervascular lesion at the start of the second EUS-guided alcohol ablation session (color Dopp-
ler, left). Hyperechoic tumor filling is shown from left to right.
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A 71-year-old woman was referred to our department 
for epigastric fullness and discomfort lasting for a month. 
She underwent pancreatoduodenectomy (PD) with mod-
ified Child’s reconstruction and internal stenting across a 
pancreaticojejunostomy (PJ) 15 months earlier for distal 
bile duct cancer and had no recurrence or problem asso-
ciated with the surgery in her follow-up. On admission, 
she had no leukocytosis, and her liver tests and pancre-
atic enzymes were within the normal range. Contrast-en-
hanced computed tomography showed the migration of 
the pancreatic stent into the intrahepatic bile duct with 
pneumobilia (Fig. 1). Although her liver tests remained 

normal, endoscopic retrieval using a single balloon en-
teroscope (SIF-H290S; Olympus Medical Systems, To-
kyo, Japan) was performed, considering that her symp-
toms may have been associated with the migrated stent. 
Single balloon enteroscopy showed the migrated stent ly-
ing across the hepaticojejunal anastomosis, and further-
more, a bile duct ulcer due to the migrated stent was 
found at the right hepatic duct (Fig. 2). Endoscopic re-
trieval of the migrated stent was successfully achieved by 
using a snare under fluoroscopy (Fig. 3). The patient was 
discharged uneventfully, and her epigastric fullness and 
discomfort gradually ceased after the stent retrieval.

Postoperative pancreatic fistula remains the leading 
cause of morbidity after PD. Various management strate-
gies have been proposed to reduce postoperative pancre-
atic fistula; the use of an internal stent with the PJ is a 
commonly used tactic for PD [1]. Although the internal 
stent placed across the PJ usually passes spontaneously 
through the rectum, endoscopic stent retrieval should be 
considered when an internal stent migrates [2]. The inci-
dence of internal stent migration into the bile ducts fol-
lowing PD was reported to range from 7 to 16.8%, and 
these migrations were mostly subclinical [2–4]. To date, 
stent-induced complications including bile duct stric-
ture, hepatolithiasis, and liver abscess have been noted in 
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previous reports, and they usually involve changes in 
computed tomography findings or liver tests. This case 
suggests that bile duct ulcer should be included in the dif-
ferential diagnosis in patients presenting with stent mi-
gration into the bile ducts after PD, even if the patients 
have normal liver tests.

Statement of Ethics

Ethical approval was not required for this study in accordance 
with local/national guidelines. Written informed consent was giv-
en by the patient for the publication of this report, including im-
ages.

Fig. 1. a, b Contrast-enhanced computed 
tomography showed the migration of an 
internal pancreatic stent into the intrahe-
patic bile duct with pneumobilia (arrow).

Fig. 2. Single balloon enteroscopy showed 
a migrated pancreatic stent lying across the 
hepaticojejunal anastomosis (a) and a bile 
duct ulcer at the right hepatic duct (b).

Fig. 3. a, b Endoscopic retrieval of the mi-
grated stent was successfully achieved by 
using a snare under fluoroscopy.
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A 90-year-old woman, who underwent endoscopic ul-
trasound-guided hepaticogastrostomy for the B3 duct/
segment by using a covered metal stent (CMS) (8 mm × 
100 mm, Niti-S S-type stent; Taewoong Medical, Seoul, 
South Korea) 12 months earlier for extrahepatic bile duct 
cancer, was referred for the treatment of acute cholangi-
tis. Food impaction into the CMS was found on endos-
copy, and after the CMS removal, a 6-Fr nasobiliary 
drainage tube was then placed by hepaticogastrostomy. 
After 7 days of intravenous biapenem (0.3 g q12h), a nov-
el antireflux CMS (10 mm × 60 mm, KAWASUMI Duck-
bill Biliary Stent; Kawasumi Laboratories, Tokyo, Japan), 
which has a duckbill-shaped antireflux valve (DARV), 

was placed across the hepaticogastrostomy tract. How-
ever, the patient developed shaking chills and fever fol-
lowed by hypotension 21 h after the CMS placement. Ur-
gent endoscopy revealed that the DARV remained closed 
with pus coming out through the hepaticogastrostomy, 
which indicated acute obstructive suppurative cholangi-
tis due to the DARV dysfunction (Fig. 1). After punctur-
ing the DARV with a catheter to reduce the bile duct pres-
sure, the stent was retrieved by a snare and was success-
fully replaced with a CMS without an antireflux valve (10 
mm × 60 mm, X-Suit NIR fully covered; Olympus Medi-
cal Systems, Tokyo, Japan) (Fig. 2). No problem related 
to the CMS was observed until she died from the acute 
myocardial infarction 5 months later.

Antireflux CMS has been developed to prevent the re-
flux of food or intestinal juice into the bile duct with the 
expectation of a longer time to recurrent biliary obstruc-
tion. To date, several types of antireflux valves have been 
applied to CMS: wineglass-shaped, nipple-shaped, long 
funnel-shaped, and windsock-shaped antireflux valve [1]. 
A meta-analysis of antireflux CMSs compared with con-
ventional self-expandable metal stents concluded that an-
tireflux CMS had a lower risk of stent occlusion [2]. In 
recent studies, CMS with DARV demonstrated a longer 
time to recurrent biliary obstruction than the conven-
tional CMS [3, 4]. The DARV of the CMS is constituted 
by an expanded polytetrafluoroethylene membrane that 
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extends beyond the distal end of the CMS. The DARV is 
usually closed to prevent the duodenobiliary reflux but 
opens when the bile duct pressure increases; however, in 
this case, even though the DARV was open when the CMS 
was deployed, the DARV remained closed as if sealed. Al-
though to the best of our knowledge, antireflux CMS 
placement for other than distal malignant biliary obstruc-
tion has never been studied in much detail, the force of 
gravity may have prevented the biliary outflow from the 
DARV, and so clinicians should pay additional attention 
to the DARV dysfunction when placing the CMS with 
DARV across the hepaticogastrostomy.
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Fig. 1. Endoscopic images of an antireflux 
CMS placed across the hepaticogastrosto-
my tract showing pus coming out through 
the hepaticogastrostomy (a) and complete 
closure of the antireflux valve (b).

Fig. 2. Endoscopic images of hepaticogas-
trostomy stent replacement showing snare 
retrieval of an antireflux CMS (a) and a 
CMS without an antireflux valve placed 
across the hepaticogastrostomy tract (b).
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A 44-year-old female patient was subjected to total 
colonoscopy that revealed a 15 mm bulge in the cecum, 
covered by normal mucosa, compatible with subepithe-
lial lesion, of hard consistency and no pillow sign (Fig. 1a). 
The lesion was evaluated by ultrasonography with mini-
probe (Fig. 1b), which confirmed the presence of a sub-
epithelial nodular hypoechoic lesion although it was not 
possible to safely distinguish between the second and 
third ultrasonographic wall layers.

Endoscopic submucosal dissection (ESD) was pro-
posed. The endoscopist had extensive experience in 
colorectal ESD. A glycerol solution with indigo carmine 

and adrenaline (1:50,000) was injected (Fig. 2a). Mucosal 
incision was performed (Fig. 2b), followed by submucosal 
endoscopic dissection using DualKnife JTM (Olympus, 
Tokyo, Japan) and IT Knife nanoTM (Olympus, Tokyo, 
Japan), with dry-cut current effect 2.5 and swift coagula-
tion current effect 3 achieving total excision of the lesion 
at the end of the procedure (Fig.  2c–e). The scar was 
closed with Resolution 360TM ULTRA clips (Boston Sci-
entific, Boston, USA) (Fig. 2f, g). The lesion was retrieved 
en bloc (Fig. 2h). No adverse events were observed.

Histological evaluation revealed a solid neoplasia of 
the submucosa consisting of epithelioid cells of vast gran-
ular citoplasma, centered by small, round, uniform nuclei 
(Fig. 3a, b). These cells were positive for S100 and inhibin 
– granular cell tumor (GCT) (Fig. 3c, d). The lesion was 
limited to the submucosa and was covered by normal co-
lonic mucosa. The excision margins were free. A surveil-
lance colonoscopy at 12 months is currently scheduled.

The authors present a case of a subepithelial lesion in 
the cecum evaluated by miniprobe ultrasonography and 
removed en bloc by ESD. GCT’s are a rare entity, whose 
pathological behavior is not fully understood, and are 
most frequently found incidentally. Granular cells have 
neuronal origin, and Schwann cells are precursors [1, 2]. 

This is an Open Access article licensed under the Creative Commons 
Attribution-NonCommercial-4.0 International License (CC BY-NC) 
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Fig. 1.  Endoscopic findings.  a  In the cecum, a 15 mm bulge with normal mucosa was observed.  b  Ultrasonogra-
phy – a subepithelial nodular lesion was confirmed, although it was not possible to safely distinguish between the 
second and third ultrasonographic wall layers. 

Fig. 2.  Endoscopic submucosal dissection.  a  Submucosal injection.  b  Mucosal incision.  c–e  Submucosal dissec-
tion.  f  Dissection scar.  g  The scar was closed with clips.  h  En bloc lesion retrieval. 

Fig. 3.  Histological evaluation.  a  Submucosal expansion by epithelioid cells, covered by normal colonic mucosa 
(×20 magnification).  b  These cells have vast granular citoplasma, centered by small, round, uniform nuclei (×100 
magnification).  c ,  d  Immunohistochemistry showing positivity for S100 ( c ) and inhibin ( d ) (×400 magnification). 
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The cases reported in the literature suggest a generally 
benign behavior but <2% have shown potential for malig-
nancy, which is suggested by endoscopic features of ul-
ceration or size >40 mm [3]. Histological proposed crite-
ria for malignancy are the following: high number of mi-
tosis, big nuclei, signs of lymphovascular invasion; 
evidence of metastization being the sole definitive criteria 
[2]. A case of local recurrence due to incomplete resection 
was reported [3]. ESD in the colon is a safe, technically 
demanding procedure that allows an en bloc resection 
and avoids surgery in the absence of features of malig-
nancy. Endoscopic full-thickness resection using a full-
thickness resection device is an alternative and develop-
ing method, with current evidence apparently showing a 
similar safety profile albeit with a lower complete resec-
tion rate [4]. To the best of our knowledge, this is the first 
case of GCT in the cecum treated by ESD in the West; all 
the other four cases were reported in China [5, 6].
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Polipose Linfomatosa Múltipla Silenciosa No Linfoma 
de Células Do Manto: Desde o Íleon Até Ao Estoma
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We present the case of a 79-year-old male with known 
history of sigmoid colon cancer, diagnosed in the context 
of bowel obstruction in 2018. In that setting, he was sub-
mitted to an emergent Hartmann procedure, maintain-
ing the colostomy ever since. After staging (IIIB AJCC 
classification), the patient completed 6 months of adju-
vant chemotherapy (CT). The first and last colonoscopy 
was 6 months after surgery. No relapse was noticed dur-
ing the surveillance period. Three years later, he devel-
oped oropharyngeal dysphagia, without any other gastro-
intestinal symptoms. Physical examination showed an 
asymmetric tonsillar hypertrophy and multiple soft and 

painless cervical adenomegalies. He was referred to oto-
rhinolaryngology and hematology at a cancer center. The 
tonsil biopsy showed a classic mantle cell lymphoma 
(MCL), and the chromosomal translocation t(11; 14) was 
identified by fluorescence in situ hybridization technique. 
The staging computerized tomography scan revealed ad-
enopathies above and below the diaphragm, a large cecal 
mass (shown in Fig. 1c), and a heterogeneous appearance 
of the colic and ileal mucosa (shown in Fig. 1a, b). A total 
colonoscopy was performed, and, between the colostomy 
and the terminal ileum, multiple polyps were identified 
(shown in Fig. 2a–c and Fig. 2e), some of them with cen-
tral umbilication. In addition, a vegetating mass measur-
ing 55 mm in diameter was observed in the cecum (shown 
in Fig. 2d). Biopsies of the polyps in the ileum, ascending 
and descending colon, as well as cecal mass were per-
formed, and, in all of them, pathology showed a mono-
morphic lymphoid cell infiltrate (shown in Fig. 3a). The 
lymphoid cells stained positive for CD20 and CD5 and 
negative for CD3 (shown in Fig. 3b). In addition, cyclin-
D1 nuclear overexpression was observed (shown in 
Fig. 3c). The patient was diagnosed with an MCL stage 
IVA (Ann-Arbor classification), with a high-risk MIPIb 
score. After completing 2 cycles of R-bendamustine 
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(rituximab and bendamustine), he was diagnosed with 
COVID-19, and CT was suspended. The MCL remained 
stable while waiting for virologic cure. The patient re-
started CT with R-CVP (rituximab, cyclophosphamide, 

vincristine, prednisolone), and a reevaluation colonosco-
py will be performed at the end of 6th CT cycle.

This case illustrates a silent presentation of an exuber-
ant entity: multiple lymphomatous polyposis (MLP). 

a b c

a b

c d e

Fig. 1. Computerized tomography scan showing heterogeneous changes in colic mucosa (blue arrows) (a) and in 
terminal ileum (blue arrows) (b). c Cecal mass (blue arrows).

Fig. 2. Colonoscopy findings showing colostomy orifice with polyps on the surface (black arrows) (a); colon with 
multiple polyps (b); polyp with central umbilication (c); vegetating cecal mass – outlined by black arrows (d); 
terminal ileum with multiple polyps (e).
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MCL represents 6% of all non-Hodgkin lymphomas and 
is characterized by the chromosomal t(11; 14) which re-
sults in cyclin-D1 overexpression. The MCL affects most-
ly males in their 60–70 years and usually presents with 
disseminated disease, as seen in our patient [1]. Previ-
ously, gastrointestinal involvement was described in 
about 30% of the cases; however, it may be underestimat-
ed given the evidence of only microscopic involvement of 
the colon in about 84% of patients [2]. MLP is the most 
frequent colonic endoscopic finding of MCL, although 
isolated polyps or masses can also be found [3]. Besides 
lymphoma, the main differential diagnosis of MLP is in-
testinal pneumatosis. In younger patients, polyposis syn-

dromes and inflammatory bowel disease should also be 
considered [4]. Regarding MCL treatment, the R-benda-
mustine regimen has the higher 5-year progression-free 
survival (65.5% vs. 55.8%), but the R-CVP regimen con-
fers less immunosuppression [5].

Statement of Ethics

Ethical approval was not required for this study in accordance 
with local/national guidelines. Written informed consent was ob-
tained from the patient, authorizing the publication of the clinical 
case and images, according to the Declaration of Helsinki.
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c

Fig. 3. Anatomopathological findings showing H&E ×100 showing a monomorphic lymphoid cells infiltrate (a); 
immunohistochemistry ×100 – staining positive for CD5 and CD20 and negative for CD3 (b); and overexpres-
sion of cyclin-D1 (×100) (c).
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A Caucasian 75-year-old male with a history of arte-
rial hypertension, dyslipidemia, and aortic prosthesis for 
ascending aortic dissection in 2015 was admitted to the 
emergency room following an episode of syncope. There 
were no prodromal symptoms, lip smacking, or bladder 
or bowel incontinence. The patient referred a progres-
sively worsening dysphagia, manifested by difficulty in 
swallowing solid food for the last 3 months, with a normal 
esophagogastroduodenoscopy (EGD) performed 4 weeks 
prior. He presented no history of cervical pain, weight 

loss, dysphonia, or previous radiotherapy. The physical 
examination, including neurologic exam, was unreveal-
ing. The laboratory evaluation revealed D-Dimer eleva-
tion. An arterial phase thoracic computed tomography 
(CT) excluded pulmonary thromboembolism but re-
vealed an aortic aneurysm throughout all its thoracic and 
abdominal segments. This dilation was causing compres-
sion and displacement of the esophagus, with anterolat-
eral deviation of the organ and a significant reduction of 
its lumens’ caliber in its distal third (Fig. 1). There was 
also an extrinsic compression of cardiovascular struc-
tures, namely the left atrium and the inferior vena cava 
(Fig. 2) which may explain the episode of syncope due to 
a compromise of the venous return. The patient was ad-
mitted for aneurysm repair surgery, which resulted in 
symptomatic improvement, and was then discharged.

A thoracic aortic aneurysm (TAA) is usually a silent 
disease, diagnosed as an incidental finding, which makes 
it difficult to assess its prevalence. Most of TAA are degen-
erative and associated with risk factors for atherosclerosis 
[1]. In case of a previous aortic dissection repair, reinter-
vention is often required in 20–40 percent of them due to 
aneurysmal degeneration of the residual aorta [2], as may 
have happened in this patient. TAA can present initially 
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with symptoms related to rapid expansion and compres-
sion of adjacent structures, namely dysphagia from esoph-
ageal compression, a rare phenomenon called dysphagia 
aortica. This term, rarely mentioned in gastroenterologi-
cal textbooks, arises when the aorta pushes the esophagus 
anterolaterally and against the crural diaphragm [3]. The 
most feared complication is primary aortoesophageal fis-

tula, typically following untreated TAA [4]. However, oth-
er causes of aortic dysphagia need to be addressed, name-
ly aortic dissection, tortuous aorta, double aortic arch, or 
aortic pseudoaneurysm. Also, there are other cardiovas-
cular anomalies that may lead to dysphagia, including ab-
normal right subclavian artery (dysphagia lusoria) and ab-
normal dilated left atrium (dysphagia megalatriensis) [5].

a b

a b

Fig. 1. Thoracic CT showing an aortic aneurysm, reaching a maximum caliber of 62 mm. This dilation causes 
compression and displacement of the esophagus (yellow arrow), with anterolateral deviation of the organ and a 
significant reduction of its lumens’ caliber in its distal third, presenting with a maximum diameter of 4 mm in 
this topography. a Sagittal view. b Axial view.

Fig. 2. Thoracic CT showing external compression of cardiovascular structures (yellow arrow), namely the left 
atrium (a) and the inferior vena cava in its retrohepatic portion, reaching a minimum caliber of 4 mm (b).
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Considering its rarity, there is no gold standard for di-
agnosis and therapy. The diagnostic workup should in-
clude EGD as the first-line investigation, followed, ac-
cording to clinical suspicion, by barium or videofluoro-
scopic swallowing study, thoracic CT, or esophageal 
manometry, although no single method can definitively 
prove the diagnosis. The treatment of dysphagia aortica 
depends on the severity of symptoms, comorbidities, eti-
ology, location in the aorta, and the expected survival, 
which impact the choice of approach to repair (open vs. 
endovascular) [3]. The authors highlight dysphagia aor-
tica as a rare clinical entity, in which lack of awareness and 
symptom underestimation contribute to high-risk diag-
nostic delay. Thoracic CT may reveal rare causes of dys-
phagia when first-line investigations such as EGD are in-
conclusive.
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A ACLF continua a ser uma indicação menor para
transplante hepático em Portugal
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Dear Editor,
Patients with acute-on-chronic liver failure (ACLF)

have high short-term mortality [1]. Over the past few
decades, better access to intensive care and liver trans-
plant (LT) has improved these patients’ outcomes [2].
However, concerns remain regarding futility of care,
especially in patients with ACLF grade 3, the ones with
the greatest severity of disease [3]. Not only their short-
term survival following LT may be lower but they also
frequently face several complications, namely, infec-
tion and different organ dysfunctions [4].

In the south LT region of Portugal, between 2013
and 2021, ACLF (defined as per the European Chronic
Liver Failure Consortium) represented a median (in-
terquartile range) of 3.1% (2.4–4.3%) of all indications

for LT (Fig. 1: a maximum of 6.2% in 2013 and a
minimum of 1.5% in 2016) [5]. Among a total of 186
patients with cirrhosis admitted for more than 24 h to
the intensive care unit (ICU) at our center between
2013 and 2021, the ACLF grading on ICU day one was
as follows: grade 0 in 7 (3.8%) patients, grade 1 in 46
(24.7%), grade 2 in 55 (29.6%) patients, and grade 3 in 78
(41.9%). Median (interquartile range) SOFA score on ICU
day one was 12 (10–14). Overall, 35 (18.8%) patients
received an LT (31 within the index hospital stay and 4
following hospital discharge). LT was significantly associ-
ated with lower 1-year all-cause mortality (Fig. 2: Kaplan-
Meier curve with Breslow test p = 0.001). Moreover,
patients transplanted during the index hospital stay (emer-
gent LT) had significantly higher median hospital length-
of-stay (48 vs. 21 days, p < 0.001). There was no association
between year of enrollment and these outcomes.

Our 1-year posttransplant crude survival was lower than
described elsewhere [6]. Several reasons may help explain
such discrepancy, for example, (1) the relative number and
severity of organ failures in ACLF 3 patients; (2) local
evolving practices for selecting patients for transplant;
(3) timely access to suitable organs in different regions;
or (4) the quality of organs available across countries.
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Nevertheless, our results add to the increasing evi-
dence highlighting that patients with ACLF may derive
a substantial survival benefit from LT. However, asso-
ciated morbidity and costs need to be taken into
account as well. Furthermore, ethical concerns remain
regarding futility and the fair distribution of scarcely
available organs among patients with different indica-
tions for LT. In the future, hospitals will probably be
under pressure to admit more of these patients to
higher levels of care, especially the ICU. Thus, the
complex planning of systems to deliver high quality of
care will need to include these patients. Furthermore,

clinicians will likely be confronted with more difficult
decisions regarding the selection of patients with ACLF
for LT. Therefore, future studies will be needed to
improve our ability to identify those patients with
ACLF who have the highest chances of surviving the
longest following LT.
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Portuguesa para o Estudo do Fígado (APEF) para a
investigação em hepatologia em Portugal

Introduction

Liver diseases represent an annual 2 million deaths
worldwide [1]. Regarding mortality, cirrhosis is respon-
sible for more than 1 million deaths worldwide, and liver
cancer is responsible for almost 800,000 deaths/year [2,
3]. Furthermore, chronic liver disease leads to a high
burden of disability and increased health care utilization,
and its estimate is likely to be conservative and under-
estimated [4, 5].

Specifically, in Portugal, liver disease burden is still a
major health problem [6, 7]. Liver diseases are the 7th cause
of death, with an increase in chronic liver disease, as seen in

Europe globally, mainly due to alcohol consumption and
increasing cases of obesity and diabetes mellitus [7, 8].

During the past 3 decades, liver disease research has
delivered significant breakthroughs. Promoting continuous
cooperation between researchers, stimulating synergies be-
tween different research domains and boosting more high-
quality research studies will lead to an improvement in
management of many high-concern liver diseases more
effectively. At present, most studies published in hepatology,
in Portugal, are overwhelmingly single-centre and retro-
spective studies, with inherent biases. Furthermore, some
areas of hepatology, such as alcohol-related liver disease
have fewer studies supported by the pharmaceutical com-
panies, although they represent a very heavy burden from a
public health perspective [9].

Therefore, multicentre and prospective research projects
will allow for data that are more accurate and the develop-
ment of precise strategies for liver diseases. In Portugal,
these studies have been very difficult to implement.
Although there is a national patient registry platform,
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Liver.pt, that was successfully used to perform a Portuguese
cohort study in primary biliary cholangitis [10], it has never
used to its full potential due to lack of common projects or
capacity to coordinate them.

“Hepatologia em Rede” Programme

It is in this context that the programme “Hepatologia
em Rede” was born. This initiative from the Portuguese
Association for the Study of the Liver (APEF) has a
mission to improve national research in hepatology, in
basic and clinical fields, support competitive research
projects and thus, to amplify the Portuguese scientific
position in the global hepatology research community.

The objectives of the network hepatology programme are:
1. To enhance and develop national research in the area

of hepatology, in basic and clinical science;
2. To homogenize at a national level the scientific quality

of the works produced;
3. To stimulate scientific dialogue and promote cooperation,

as well as establishment of partnerships between different
national and international hepatology research units,
enhancing synergies and networking research projects;

4. To enlarge the scientific production and to promote
the realization of research works with increasing
quality and relevance;

5. To disseminate in the educational and scientific com-
munities, nationally and internationally, the research
carried out in hepatology;

6. To support the training of young researchers;
7. To encourage the submission of projects to specific

national and international funding programmes, help-
ing to create the conditions for their feasibility;

8. To centralize reference contacts in foreign institutions
for research and specific scientific training;

9. To disseminate its work programme and its results.

Call to Action!

Since its establishment in 2021, “Hepatologia em
Rede” has already received several collaborative na-
tional cohort projects. One example is a cross-sectional

study on the prevalence of Wilson’s disease in Portu-
gal. This study will be merged with data from the
Spanish cohort of Wilson’s disease to produce robust
data on an understudied and rare liver disease. Col-
laboration is an essential principle for scientific ad-
vancement, and for this reason, we strongly encourage
all national centres which regularly treat liver patients
to adhere to this programme.
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