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Portal vein gas secondary to
acute non-obstructive gastric
dilatation™

@ CrossMark

Gas portal secundario a dilatacién gastrica
aguda no obstructiva

The presence of portal venous gas (PVG) is a rare radio-
logical finding secondary to a gastrointestinal problem.
Management of PVG in the emergency department is chal-
lenging. The most common cause is intestinal ischaemia,
which is associated with a high mortality rate." However,
PVG can also occur in patients with diseases which have a
more favourable prognosis, such as acute gastric dilatation
(AGD)."? In these cases, it is difficult to choose the best
therapeutic approach, and most clinicians opt for conserva-
tive management. We present a case in which conservative
management was chosen, and review the literature on non-
obstructive AGD with PVG.

The patient was a 47-year-old man with a history of
hypertension and personality disorder, with several pre-
vious suicide attempts, the last one occurring one week
previously involving massive intake of benzodiazepines and
gabapentin. He presented at the emergency department due
to abdominal pain and diarrhoea lasting 4 days, with no
fever or other associated symptoms. The physical examina-
tion showed good overall status, with a soft and depressible
abdomen, pain in the suprapubic region and both iliac fos-
sae, with no signs of peritoneal irritation. The only finding
of note on laboratory tests was 11,300 leukocytes/mm?3,
and slightly elevated C-reactive protein. Stool tests and
Clostridium difficile culture were negative. Plain abdom-
inal X-ray showed significant gastric dilatation. Computed
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secundario a dilatacion gastrica aguda no obstructiva. Gastroenterol
Hepatol. 2017;40:673-675.

tomography (CT) scan showed massive gastric dilatation
with intrahepatic portal venous gas, with no evidence
of gastric pneumatosis, pneumoperitoneum, free fluid, or
intra-abdominal disease (Fig. 1). The patient improved both
clinically and analytically after placement of a nasogastric
tube. The study was completed with a gastroscopy, which
showed gastropathy due to irritation. The biopsy showed
mild chronic gastritis. The patient was discharged after 10
days with good overall status, asymptomatic, and with no
evidence of portal gas in the follow-up CT scan.

PVG was reported for the first time in neonates with ente-
rocolitis in 1955, followed by the first case in adults in 1960."
Since then, the number of cases reported has increased
steadily. The presence of PVG is secondary to different gas-
trointestinal disorders. The most frequent cause in adults
is intestinal ischaemia (43-72%), intra-abdominal abscesses
(6-11%), inflammatory bowel disease (8%) or digestive tract
dilatation (3-12%)." The main pathogenic factors associ-
ated with PVG are: intestinal mucosa defects, elevated

Figure 1  Abdominal CT: large gastric dilatation with intra-
hepatic portal gas.


https://doi.org/
http://www.elsevier.es/gastroenterologia
http://crossmark.crossref.org/dialog/?doi=10.1016/j.gastre.2016.09.004&domain=pdf
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0055
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
mailto:dani.mandolesi@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.gastre.2016.09.004&domain=pdf
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0060
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0065
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0070
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0075
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0080
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0085
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0090
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0095
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0100
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0105
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
http://refhub.elsevier.com/S2444-3824(17)30189-X/sbref0110
mailto:virgichiclana@hotmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.gastre.2016.09.004&domain=pdf

674 SCIENTIFIC LETTERS
Table 1  Published cases of PVG due to non-obstructive AGD.
Author (year) Age (years) Sex Pathogenesis Treatment Clinical course
Sisk (1961) 19 Female Cerebral palsy and Surgery Died
haemorrhagic pancreatic
necrosis
Dell (1967) 13 Male Cerebral palsy Conservative Survived
Benson (1985) 22 Female Cerebral palsy Conservative Survived
Radin (1987) 28 Female Drug abuse Conservative Survived
Chen (1997) 24 Male Epileptic crisis Conservative Survived
Parada-Gonzalez (2004) 69 Male Chronic corticosteroid therapy Surgery Survived
Sepsis
Bani-Hani (2008) 12 Female Traffic accident Conservative Survived
Gomez Espin (2011) 26 Male Chronic tricyclic Conservative Survived
antidepressant therapy
Ansari (2015) 20 Female Pica. Acute pancreatitis Conservative Survived
Sevinc (2015) 29 Male Chronic use of cannabis Conservative Survived
Morales (2016) 47 Male Massive intake of Conservative Survived

benzodiazepines

gastrointestinal intraluminal pressure, and the presence of
gas-forming bacteria.'™*

Although portal gas can sometimes be detected on a
plain abdominal X-ray, the diagnostic technique of choice
is CT, which can also evaluate the underlying cause. Radio-
logically, PVG differs from pneumobilia by the presence
of gas in peripheral radicles extending to within 2cm
of the liver capsule.® The presence of PVG has hitherto
been considered an ominous sign, although prognosis now
depends on the severity of the associated underlying pro-
cess. A review of 182 patients with PVG found that 46%
underwent surgery, with an overall mortality rate of 39%:75%
in patients with intestinal ischaemia, and 30% in PVG due
to digestive tract dilatation, abscesses and gastric ulcer.'
Other gastric causes of PVG are emphysematous gastritis
and acute dilatation. AGD is usually secondary to a gas-
tric obstruction (pyloric stenosis, gastric cancer, volvulus,
incarcerated hernia, superior mesenteric artery syndrome).
Non-obstructive AGD, however, is very rare, and is usually
related to eating disorders (anorexia nervosa, bulimia, psy-
chogenic polyphagia). It has also been described in patients
with cerebral palsy, diabetic gastropathy, autonomic neu-
ropathy, alcoholism, multiple trauma, ingestion of caustic
substances, tricyclic antidepressants and benzodiazepines,
cannabis abuse and postoperative complications of antire-
flux surgery. It is also associated with oral intake after long
periods of postoperative fasting and famine victims. The
presence of PVG in patients with AGD is also exceptional,
and is usually located exclusively in the portal vein and its
intrahepatic branches, not in the region of the mesenteric
axis, unlike other intestinal causes of PVG.>

We conducted a review of the literature and obtained
a further 10 published cases of PVG exclusively related to
non-obstructive AGD (Table 1).2-'% The mean age of patients
is 28 years (12-69 years), and there are no significant gen-
der differences (6 men and 5 women). The only common
pathogenic factor was elevated intra-abdominal pressure.
Treatment was usually conservative (nasogastric tube, nil

by mouth and fluid therapy). No cases of gastric perfora-
tion were reported, and only 2 patients underwent surgery
(18.1%): the first in 1961, when few diagnostic techniques
were available. This patient died due to associated haemo-
rrhagic pancreatic necrosis.’” The second case underwent
surgery due to diagnostic uncertainty; no intraoperative
macroscopic abnormalities were observed.* For this reason,
we believe that exploratory laparotomy should be reserved
for cases in which there is a suspicion of associated sur-
gical abdominal disease (severe pancreatitis, ischaemia or
intestinal obstruction), signs of peritoneal irritation, or a
deteriorating clinical course. The mortality rate was 9%,°
far lower than that reported in historical reviews of PVG
cases.

In conclusion, the presence of PVG secondary to non-
obstructive AGD is a very rare radiological finding caused
by an unknown pathogenic mechanism. CT scan, which can
also rule out other causes of PVG, is the diagnostic tech-
nique of choice. Conservative treatment is usually effective
and avoids unnecessary surgery. Unlike other causes of PVG,
the prognosis is usually very favourable, provided there is
no other associated severe abdominal disease.
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Triple synchronous gastric
tumors: A rare combination
diffuse adenocarcinoma, B-cell
MALT lymphoma and large cell
neuroendocrine carcinoma

@ CrossMark

Tumores gastricos sincronicos triples: una rara
combinaciéon de adenocarcinoma difuso,
linfoma MALT de células B y CNECG

The gastrointestinal tract is the site of 70% of synchronous
cancers. Simultaneous occurrence of gastric carcinoma and
lymphoma are relatively common, but the synchronous pres-
ence of triple primary cancer occurring in the stomach is
exceptionally rare.’

Only a few cases of triple synchronous gastric malignan-
cies have been reported in the literature.?> Here we present
an exceptional case of a male with Helicobacter pylori (HP)
infection and incomplete intestinal metaplasia (IIM) who
developed three synchronous gastric tumors: signet ring cell
carcinoma, MALT lymphoma and large cell neuroendocrine
carcinoma (NEC).

In November 2011, a 48-year-old Caucasian man was
admitted to our hospital with hematemesis. The patient
was heavy smoker and was not taking gastro-erosive medi-
cations. Routine laboratory tests showed a normocytic and
normochromic anemia. Fiberoptic endoscopy revealed sub-
cardial mucosa laceration, bleeding signs, erythematous
mucosa in gastric body with inflammation and edematous
duodenal bulb without peptic ulcer. Biopsy from antrum
revealed inflammation compatible with chronic gastritis and
intestinal metaplasia. Urease test resulted positive.

Eleven months later after HP treatment failure to OCA-10
and OLA-10, subsequent gastroscopy demonstrated gastric
wall thickening with pseudonodular appearance, antrum
mucosa with mixed white and erythematous areas and
protruded spots. Biopsies from body and antrum showed
signet-ring carcinoma, atrophic gastritis, IMM and HP infec-
tion.

Computerized tomography (CT) scanning showed thick-
ened gastric folds, pulmonary infiltration in left upper
lobe, lingular atelectasis, 2.5 cm pulmonary nodule in lower
lobe, focal hepatic lesions and multiple adenopathies.
Laparoscopic surgery did not show serous inflammation but
confirmed lymphadenopathy greater than 1cm previously
observed in the CT scan. Total gastrectomy was performed
with omentectomy and D2 lymphadenectomy. RO resection
with lymph node stations 1 to 11 removed and esophagus-
jejunal T-L anastomosis, L-L jejunum-jejunum Roux en-Y
anastomosis and closure of duodenal stump was carried
out.

The internal surface of surgical specimen showed
enlarged mucosal folds in the body of the stomach. Affect-
ing the mucosa and submucosa, there was an infiltrate of
intermediate size lymphocytes with a small nucleoli and
scanty cytoplasm. Lymphoepithelial lesions and lymphoid
follicles were observed. The immunophenotype was positive
for CD20 and BCL-2 and negative for CD10, cyclin D1, BCL-
6, CD-23 and CD-5 (Fig. 1 ). The transitional area between
body and antrum showed a proliferation of epithelial cells
with a diffuse or cord growth and signet ring cells. Although
this tumor involved mainly the mucosa, isolated cells were
also identified in the submucosa. Cells were immunoreactive
for CKAE1/AE3, EMA and CEA. No expression of E-cadherin,
CD56, NSE, chromogranin and synaptophysin was observed.
A third tumor was diagnosed in the gastrectomy specimen.
Between fundus and body, in mucosa and submucosa, a pro-
liferation of homogeneous epithelial cells, with a nested
growth and focal necrosis was observed. Mitotic index was
14 mitosis/ 10 HPF and the proliferation index (Ki67): >20%.
The cells were immunoreactive cells for CKAE1/AE3, EMA, E-
cadherin and CD56 and expressed chromogranin (30% of the
cells) and synaptophysin (10% of the cells). No expression of
NSE and CEA observed.

Based on histopathological and immunohistochemistry
findings, a diagnosis of triple composite tumor of stom-
ach: MALT lymphoma, NEC and diffuse carcinoma was made
(Table 1).

No metastasis of carcinoma was observed in lymph
nodes but some of lymph nodes of lesser curvature and
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