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Emphysematous gastritis is the infection of gastric mucosa by gas producing microorganisms. It is a rare infection with less than
100 cases reported in the literature. The association of portal venous gas along with emphysematous gastritis is a rare entity. The
concomitant portal venous gas worsens the outcome and warrant for surgical treatment. Our case has portal venous gas on CT scan
along with suspicion of emphysematous gastritis and an esophageal ulcer on upper GI endoscopy. Medical treatment was given in
our case of portal venous gas with the esophageal ulcer. Our case is unique because our patient responded to the conservative
management.The patient presentedwith past history of polysubstance abuse and chronic kidney disease presented with symptoms
of acute abdomen. CT scan revealed portal venous gas and suspicion of gastric emphysema. In addition, few foci of gas are seen
along the vessels traversing between the stomach and liver. Endoscopy with gastric mucosa biopsy showed Candida albicans.
Subsequently, antifungals were started. There was improvement in clinical condition of the patient. We, hereby, also summarize
all the reported cases of emphysematous gastritis with treatment and outcome in each case. There has been change in trend from
surgical to medical treatment.

1. Introduction

Emphysematous gastritis (EG) is a polymicrobial infection of
gastric mucosa that is caused predominantly by gas produc-
ing bacteria. Though EG is a rare condition with a handful
of cases reported, it is associated with a poor prognosis. In
addition, the presence of portal venous gas in individualswith
EG further worsens the outcome. Until recent years, surgery
has been the main modality of treatment for emphysematous
gastritis, especially in patients with associated portal venous
gas. However, there has been a change in trend from the sur-
gical management to a more conservative approach because
of the postsurgical complications and insignificant difference
in long-term prognosis between two approaches.

Herein, we report a case of a middle aged male with past
medical history of polysubstance abuse and chronic kidney
disease who was suspected of emphysematous gastritis with
associated portal venous gas. Our case report is unique

because our patient responded adequately to the conservative
treatment despite the associated portal venous gas.

2. Patient Information

A 48-year-old man with past medical history of COPD on
home oxygen, chronic anemia, remote history of polysub-
stance abuse and alcohol abuse, tobacco use, and chronic
kidney disease, PUD gastritis, and GI bleeding, presented to
our hospital with complaints of fever, sudden onset nausea,
abdominal pain, and hematemesis for 3 days.

3. Clinical Findings

On physical examination, his abdomen was distended and
there was tenderness on palpation over the epigastrium,
right and left upper quadrants but without any guarding
and rebound tenderness. In addition, the bowel sounds were
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Figure 1: Abdominal CT scan showing stomach distension and
limited gas within the wall of the stomach and in the portal venous
system.

hypoactive. His vital signs were unremarkable apart from
mild tachycardia.

4. Timeline

Acute onset of pain with upper GI bleeding was suggestive of
borderline features of acute abdomen.

5. Diagnostic Assessment

Our patient’s CBC with hemoglobin of 7 mg/dl and hema-
tocrit of 27.6% was diagnostic of anemia and leukocyto-
sis with WBC count of 16.04 ×109/L. His basic metabolic
panel was significant for deranged kidney functions and
electrolyte disturbances with elevated creatinine (1.97 mg/dl)
and BUN (30 mg/dl), mild hypokalemia (3.2mEq/L), and
hyperphosphatemia (8mg/dl). LFTs and lactate were within
normal range. Furthermore, his CT scan revealed irregular
thickened distal esophagus withmarkedly distended stomach
(probably secondary to gastric outlet obstruction) as well
as portal venous gas. There was suspicion of limited gastric
emphysema as well. In addition, few foci of gas are seen
along the vessels traversing between the stomach and liver
(Figure 1).

6. Therapeutic Intervention

In view of the suspicion of emphysematous gastritis, our
patient was kept nil by mouth, had an NGT decompression,
and was initiated on intravenous PPIs. Also, intravenous
piperacillin-tazobactam was added for the broad spectrum
coverage against gram-negative bacteria and anaerobes. For
his severe anemia, he was given a unit of blood and his
hemoglobin/hematocrit monitored 6 hourly. The patient had
a repeat CT scan on the 5th day of admission which showed
partial resolution of the gas on theCT scan. (Figure 2). On the
7th day of admission, he had an upper GI endoscopy which
was suggestive for nonbleeding erosive gastropathy, erythe-
matous mucosa in the gastric body and antrum, esophagitis,
nonbleeding esophageal ulcer (Figure 3).However, therewere
no gross findings suggestive of ischemia or necrosis. During
the endoscopy, a biopsy was taken from the fundus, body,

Figure 2: CT scan of the abdomen on the 5th day of admission
showing resolution of air in the stomachwall and portal venous gas.

antrum of the stomach and distal esophagus. The biopsy
histology was evident for mild chronic gastritis and there
was the growth of Candida albicans in the culture. Our
patient was started on intravenous fluconazole to which he
responded well with improvement in his symptoms.

7. Follow-Up and Outcomes

Patient was followed up after 6 months and was asymp-
tomatic.

8. Discussion

Emphysematous gastritis is a not so common entity with
less than hundred cases reported till now on pubmed search.
Emphysematous gastritis occurs when the gas producing
microorganisms invade the wall of stomach and ferment
glucose to produce gases like carbon dioxide (CO

2
) and

nitrogen (N
2
). Clostridium, Streptococci, Staphylococcus, E.

coli and Pseudomonas species, Candida andmucor constitute
the group of organisms responsible for infection in EG [1]. A
recent case report also mentions about the association of a
rare gram-positive coccus, Sarcina ventriculi [2]. Although
the Candida was detected in gastric mucosa biopsy in our
case, it is difficult to mention that it is the causal agent as
Candida is commonly associated with other comorbidities
like CKD and immunosuppression. Gas chromatography has
been done to find the type of gases in pneumatosis intesti-
nalis; however, it has not been done in cases of emphysema-
tous gastritis. Levitt MD et al. found that the intraluminal
gas in intestine is the swallowed air by demonstrating the
intraluminal gas composition similar to that of atmospheric
air with predominantly nitrogen and oxygen less than 2% [3].
However, the intramural gas composition in upper GI tract
is unknown although it is clear that methane, hydrogen, and
hydrogen sulphide found in cases of pneumatosis intestinalis
are produced by bacteria in the intestine. These gases are not
found in the atmospheric air in the same composition.

Ingestion of corrosives, alcohol abuse, recent surgery,
compromise of blood supply due to atherosclerosis and
other comorbidities like end-stage renal disease, peptic ulcer
disease, diabetes mellitus, malnutrition, NSAIDs, and steroid
use are certain factors that increase the risk of infection in
gastric mucosa. In addition, hydrogen peroxide [4], AIDS
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Figure 3: Endoscopy images showing nonbleeding erosive gastropathy, erythematous mucosa in the gastric body and antrum, esophagitis,
and nonbleeding esophageal ulcer (7th day of admission).

[5], coxsackie B3 myocarditis [6], breast cancer [7], severe
vomiting [8], and blunt abdominal trauma [9] have also been
reported to be predisposing factors for EG. Our patient had
a history of polysubstance abuse, smoking, hyperlipidemia,
history of chronic kidney disease, and chronic anemia, which
could precipitate emphysematous gastritis.

Diagnosis of emphysematous gastritis can be made on
the basis of clinical features and characteristic findings on
imaging. Clinically, in addition to acute abdomen symptoms
of pain, nausea, or vomiting, EG also presents with fever,
neurologic changes, and hemodynamic instability [10, 11].
Nonetheless, there can be a less dramatic presentation of
emphysematous gastritis in patients with immunocompro-
mised status like those of diabetes mellitus, end-stage renal
disease, and cirrhosis [12]. The pathognomic finding of EG
is emesis of the necrotic mucosal clot in the shape of the
gastric wall that is due to dissection of the muscularis mucosa
by bacterial organisms [13]. Clinical findings are mostly
nonspecific in case of emphysematous gastritis. Therefore,
radiological imaging plays an important role in the diagnosis
of EG. Plain film shows distended stomach with thickened
gastric folds due to edema along with innumerable gas
bubbles in mottled distribution. CT scan is more sensitive
compared to the plain films and is the modality of choice for
making the diagnosis of EG [14]. With increasing use of CT
scan worldwide, there is increase in the incidence and the
prevalence of this entity. On CT scan, EG is characterised
by the presence of gas bubbles in irregular pattern along
the wall of stomach, thickening of gastric mucosal folds
with or without portal venous gas [15]. Concomitant small
bowel or colonic pneumatosis found on CT scan worsens the
prognostic outcome [16]. Our patient was hemodynamically
stable with worse CT scan findings compared to his clinical
presentation. The CT scan showed portal venous gas and
suspicion of gas within the gastric wall. Entry of gas in
venous systemoccurs due to necrosis of bowel from infection,
inflammation or rise in the intraluminal pressure [17]. Thus,
presence of portal venous gas in patients with EG signifies

poor prognosis [18]. In a study by Liebman et al., portal
vein gas is associated with 75% mortality and almost all
patients require surgery [19]. Due to severe abdominal pain
and hematemesis with bubbly irregular air in the gastric wall
without any history of mechanical trauma to abdomen, our
case was suggestive of emphysematous gastritis. Radiologi-
cally, this case is unique because our patient responded well
to adequate treatment despite the presence of portal vein gas.
Very few cases of gastric emphysema with portal venous gas
have been reported in the literature which responded to the
conservative management [17, 20].

Due to the rare occurrence of disease, there are no
established guidelines for diagnosis and management of
emphysematous gastritis. During the past decades, patients
used to present in advanced stage of emphysematous gas-
tritis with ischemic and necrotic changes of gastric mucosa,
peritonitis, and hemodynamic instability [22]. In such cases,
gastrectomy or partial gastrectomy was considered as the
treatment modality. Surgical intervention can be consid-
ered depending on presentation, hemodynamic status, age,
comorbidities, the extent of bowel involvement, complica-
tions such as perforation of bowel, peritonitis, and necrotic
bowel. The surgical intervention is usually associated with
poor and unsatisfactory outcome especially in the setting of
associated comorbidities [42]. In addition, there can be post-
surgical complications including anastomotic breakdown
and leakage, development of fistulae, and chronic stricture
formation. There is 60%-80% mortality rate of patients with
emphysematous gastritis despite early aggressive treatment
[21]. Endoscopy with biopsy and culture of gastric mucosa
and supportive medical treatment is preferred over surgical
treatment because of the highermortality rate associatedwith
surgical interventions. Therefore, surgical management can
be considered only when the conservative management fails.
Matsushima K et al. listed the treatment and the outcome of
39 case reports published from 1980-2012 [10]. Further, we
have added 28 cases of EG from 2012 until today (Table 1). On
reviewing the literature, it is revealed that the rate of reporting
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n-
M
or
al
es

C
et
al
.[
36
]

N
o

N
A

D
ea
d

20
16

Za
m
or
aE

lso
n
M

et
al
.[
37
]

N
o

H
.p
yl
or
i

A
liv
e

20
16

A
sh
fa
q
et
al
.[
6]

N
o

N
A

D
ea
d

20
16

Je
ha
ng

ir
A
et
al
.[
38
]

N
o

N
A

al
iv
e

20
16

Sh
ar
m
ae

ta
l.
[3
9]

N
o

N
A

A
liv
e

20
16

Sa
rv
ar
iK

P
et
al
.[
40

]
N
o

G
ra
m

po
sit
iv
et
hi
ck

ro
ds
:c
lo
str

id
iu
m

D
ea
d

20
16

Su
la
im

an
iM

et
al
.[
11]

N
o

N
A

U
nk

no
w
n

20
17

N
eh
m
eF

et
al
.[
41
]

N
o

N
A

A
liv
e

20
17

Ya
o
Je
ta
l.
[5
]

N
o

N
on

e
A
liv
e

20
17

Li
K
et
al
.[
4]

N
o

N
A

A
liv
e

20
18

A
lv
in

M
et
al
.[
2]

Ex
pl
or
at
or
y
la
pr
ot
om

y
Sa
rc
in
av

en
tr
ic
ul
i

A
liv
e

20
18

Ky
aw

za
w
L
et
al
.[
42
]

N
o

N
A

A
liv
e

20
18

G
ar
de
ny
es

Je
ta
l.
[4
3]

N
o

N
A

D
ea
d

20
18

O
ur

ca
se

N
o

C
an
di
da

al
bi
ca
ns

A
liv
e



6 Case Reports in Gastrointestinal Medicine

has increased from 39 cases in 32 years (1980-2012) to 26 cases
in 5 years (2013-2018). It is certain that the rate of reporting
has quadrupled after 2012. This could perhaps the result of
increased application of CT scan early on during the patient
evaluation and increased sensitivity of CT scan for detection
of intramural gas with technological enhancement. Although
the diagnosis is suspected based on clinical features which
are nonspecific, the actual diagnosis is made by radiological
findings on CT scan. Increased application of CT scan in
making diagnosis not only increased the rate of reporting but
has also resulted in increased survival of EG patients due to
early diagnosis. 20 out of 39 patients died from in 32 years
(1980-2012) whereas 4 out of 28 cases died in 5 years (2013-
2018). The increased survival could also be the result of early
intervention in the form of broad spectrum antibiotics.

Gas within gastric wall could be of two origins. It could be
intraluminal air dissecting the wall of stomach that occurs in
case of gastric emphysema. Secondly, gas could be produced
by fermentation process of bacteria or fungi like that in case of
emphysematous gastritis [44]. Gastric emphysema is another
condition that should be differentiated from emphysematous
gastritis. Gastric emphysema is a clinical entity that occurs
when the intraluminal air invades the wall of stomach
secondary to traumatic (endotracheal intubation/ nasogastric
tube placement),mechanic (increase pressure in bowel lumen
due to obstruction), or inflammatory (ingestion of corrosive
substances, ischemia due to atherosclerosis) etiologies. In
contrast to emphysematous gastritis, gastric emphysema has
a benign course with no evidence of infection. Matsushima
K et al. compared clinical presentation of 39 cases of emphy-
sematous gastritis with that of 36 cases of gastric emphysema
where they concluded that features of infection and systemic
toxicity were associated with emphysematous gastritis only
[10]. EG requires antimicrobials whereas gastric emphysema
is treated conservatively with self-resolution. In our case, the
gastric biopsy sample showed the growth of Candida albicans
and he responded well to antifungals.

Consent

Informed consent was taken from the patient.
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unusual and serious cause of gastritis: Emphysematous gastri-
tis,”Diagnostic and Interventional Imaging, vol. 96, no. 3, pp. 291-
292, 2015.

[35] Y. Takano, E. Yamamura, K. Gomi et al., “Successful conserva-
tive treatment of emphysematous gastritis,” Internal Medicine,
vol. 54, no. 2, pp. 195–198, 2015.

[36] C. Guillén-Morales, F. J. Jiménez-Miramón, T. Carrascosa-
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