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INTRODUCTION:  Emphysematous  gastritis  (EG)  is a rare  condition  characterized  by air  within  the  gastric
wall with  signs  of  systemic  toxicity.  The  optimal  management  for this  condition  and  the  role  of  surgery
is  still  unclear.  We  here  report  three  cases  of EG  successfully  managed  non-operatively.
PRESENTATION  OF  CASES:  All  three  of our  patients  were  elderly  females  with  several  co-morbidities.  The
chief presenting  symptom  was  abdominal  pain  with  signs  of  systemic  toxicity  ranging  from  tachycardia
and  hypotension  to  acute  kidney  injury.  Computed  tomography  (CT)  scan  revealed  gastric  pneumatosis
in  all  patients.  One patient  had  extensive  portal  venous  gas,  and another  had  free  intraperitoneal  air. All
patients  were  managed  with  nothing  by  mouth,  proton  pump  inhibitors,  intravenous  fluid  resuscitation,
and  antibiotics.  Repeat  CT scan  in  two  patients  in 3–4  days  demonstrated  resolution  of  the  pneumatosis.
They  were  all  discharged  home  tolerating  an  oral  diet.
DISCUSSION:  The  presentation  of  EG  is  non-specific  and  the  diagnosis  is  primarily  established  by findings
of  intramural  air  in  the  stomach  on  CT scan.  The  initial  management  of  EG  should  be nothing  by  mouth,
proton  pump  inhibitor,  intravenous  fluid  resuscitation,  and  antibiotics  with  surgical  exploration  only
reserved  for cases  that  fail  non-operative  management,  demonstrate  clinical  deterioration,  or  develop

signs of  peritonitis.
CONCLUSION:  Early  recognition  and  initiation  of  appropriate  therapy  is  crucial  to  prevent  the  progression
of  EG.  EG,  even  in  the  presence  of portal  venous  air  or pneumoperitoneum,  should  not  represent  a  sole
indication  for  surgical  exploration  and trial of  initial  non-operative  management  should  be  attempted
when  clinically  appropriate.

©  2019  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
 artic
access

. Introduction

Emphysematous gastritis (EG) is a rare infection of the stomach
all by invasive gas-forming organisms. Gram-positive, gram-
egative, anaerobic, and fungal organisms have been implicated

n the pathogenesis of EG and commonly isolated organisms
nclude Streptococcus species, Escherichia coli, Enterobacter species,
lostridium species, Staphylococcus aureus,  Klebsiella pneumoniae,
seudomonas aeruginosa,  and Candida species [1,2]. In 42.4% of
ases however, no organism is identified [3]. In a recently pub-

ished review, Watson et al. reported 59 cases of EG up to June
014 in the English literature with a reported mortality rate of
7.5% [3]. Predisposing factors for EG include malignancy, caus-
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tic ingestion, recent surgery, bowel obstruction, gastric distension,
emesis, steroids, immunosuppressive medications, chemotherapy,
alcohol, and nonsteroidal ant-inflammatory drugs [1–4]. EG typ-
ically presents with abdominal pain, nausea, vomiting, diarrhea,
and occasionally hematemesis and sepsis [5,6]. Computed tomog-
raphy (CT) scan is the most effective diagnostic modality to detect
intramural emphysema [7]. Several studies emphasize the distinc-
tion between EG and gastric emphysema (GE). GE is reported to
be a relatively benign condition where gas is seen in the wall of
the stomach and is thought to occur secondary to barotrauma with
no associated signs of infection or systemic toxicity [4]. Neverthe-
less, because of the overlap in the presentation between EG and
GE, distinguishing between these conditions may  be challenging

[1,5] Over the last two  decades, the role of surgical exploration in
patients with EG has been questioned and the optimal treatment
strategy remains unclear [3]. We  report three cases of EG which
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 gastric distention and gastric pneumatosis throughout the wall of the stomach.
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Fig. 1. Non-contrast computed tomography scan of the abdomen revealed

ere managed non-operatively without any mortality. This case
eries has been reported in line with the PROCESS guidelines [8].

. Presentation of cases

This is a retrospective case series which involves three patients
ho presented to our academic institution between March 2018

nd June 2018 with emphysematous gastritis. This study was
xempt from ethical approval at our institution.

.1. Case 1

A 78-year-old female presented to an outside hospital with one-
eek history of diffuse abdominal pain with associated nausea,

omiting, and diarrhea. Her past medical history was  significant
or factor V Leiden, deep vein thrombosis, pulmonary embolism,
ypertension, diabetes mellitus, morbid obesity, atrial fibrillation,
eart failure with preserved ejection fraction, and chronic obstruc-
ive pulmonary disease on 2 liters home oxygen. She was on
arfarin and had an inferior vena cava filter in place for her history

f venous thromboembolic disease and thrombophilia. Her vital
igns were significant for tachycardia. Abdominal examination was
oft, non-distended, minimally tender to palpation in the epigas-
rium without rebound or guarding. Initial laboratory studies were
ignificant for a white blood cell count (WBC) of 21,600 cells/�L,
erum creatinine of 2.18 mg/dL, lactate of 2.7 mmol/L, and inter-
ational normalized ratio (INR) of 5.36. Her INR was corrected
ith vitamin K and fresh frozen plasma and the patient was  tran-

itioned to an intravenous unfractionated heparin infusion. CT
can of the abdomen without contrast was obtained to evaluate
er abdominal pain and revealed gastric distension with gastric
neumatosis (Fig. 1). She was treated for EG with nasogastric
ube (NGT) decompression, intravenous fluid resuscitation, nil per
s (NPO), antibiotics (vancomycin, cefepime, metronidazole, and
uconazole), and proton pump inhibitor (PPI). Two days after
dmission, she developed bloody output through her NGT and
ropped her hemoglobin from 11.2 to 7.8 g/dL. Her heparin infu-
ion was stopped. At this point, she was transferred to our medical
ntensive care unit for escalation of care. On arrival the patient

as hemodynamically stable with coffee-ground output from her
GT. She reported that her abdominal pain had improved signif-

cantly. Laboratory studies eventually revealed a normalization of

er WBC  count, serum creatinine, and lactic acid. Her hemoglobin
tabilized without further need for transfusion. Decision was made
o not pursue an esophagogastroduodenoscopy (EGD) given no fur-
her evidence of bleeding and improvement in her pain. General
Fig. 2. Computed tomography scan of the abdomen showing resolution of the gas-
tric  pneumatosis after 4 days.

surgery was  consulted and recommended non-operative manage-
ment. After four days from the first CT scan, a CT angiography of
the abdomen with contrast was  obtained to evaluate for vascular
patency which revealed patent celiac trunk and resolution of her
gastric pneumatosis (Fig. 2). The NGT was  then removed and the
patient tolerated an oral diet. She completed a total of seven days of
antibiotics. She was discharged home on PPI therapy and warfarin
was restarted.

2.2. Case 2

An 87-year-old presented to our emergency department with
four days history of diffuse abdominal pain and associated non-
bilious non-bloody emesis. She also complained of worsening
shortness of breath and bilateral lower extremity edema over the
last two weeks. She has a past medical history significant for
congestive heart failure (CHF) with ejection fraction of 22%, pul-

monary hypertension, and atrial fibrillation. She was on carvedilol
and bumetanide. However, she has been non-compliant with her
diuretic therapy. Her vital signs were significant for hypotension
of 90/40. Abdominal exam was  soft, non-distended, and non-
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Fig. 3. Non-contrast computed tomography scan on presentation revealing gastric pneumotosis and extensive portal venous gas.

Fig. 4. Computed tomography scan of the abdomen with contrast three days after
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the abdomen with contrast revealed gastric pneumatosis with free
he  first scan showing resolution of the gastric pneumatosis and portal venous gas.

ender without signs of peritonitis. Lung exam revealed clear
ungs bilaterally without wheezing or crackles. She had bilateral
ower extremity edema on exam. Laboratory studies showed a
ormal WBC  of 7.0 cells/�L, creatinine of 1.04 mg/dL (baseline of
.75 mg/dL), brain natriuretic peptide (BNP) of 868 pg/mL (refer-
nce <50 pg/mL), and lactate of 1.9 mmol/L. Electrocardiogram and
erum troponin level were unremarkable. Chest roentgenogram
evealed cardiomegaly with no evidence of pulmonary edema. CT
can of the abdomen without contrast revealed gastric pneumato-
is with portal venous gas throughout the liver (Fig. 3). The patient
as admitted and restarted on her home bumetanide for possi-

le CHF exacerbation. Her EG was managed non-operatively with
PI therapy, antibiotics (ceftriaxone and metronidazole), and NPO
iven her benign exam and hemodynamic stability. An EGD was
ot performed. Three days after admission, a repeat CT scan of the
bdomen with contrast was obtained which showed resolution of

he gastric pneumatosis and portal venous gas (Fig. 4). Her pain
as resolved at this time and she was started on an oral diet. After
ompleting a total of seven days of antibiotics, she was  discharged
Fig. 5. Computed tomography scan of the abdomen (lung window) showing exten-
sive gastric pneumatosis and free intraperitoneal air superior to the liver (circle).

home on PPI therapy tolerating oral intake. The patient continues
to do well two months after discharge.

2.3. Case 3

A 78-year-old female was  brought into the emergency depart-
ment from a long-term acute care facility for a chief complaint of
mild diffuse abdominal pain over the last two days. She reported
associated nausea and vomiting. Her past medical and surgical his-
tory were significant for bipolar disorder, congestive heart failure,
hypertension, hypothyroidism, gastroesophageal reflux disease,
and status post appendectomy. On arrival, her vital signs were
significant for hypotension of 95/41. Her abdominal exam was
soft, non-tender, and non-distended without signs of peritonitis.
Her laboratory studies showed leukocytosis of 21,100 cells/�L and
serum creatinine of 1.88 mg/dL (baseline of 0.7 mg/dL). CT scan of
intraperitoneal air (Fig. 5). The patient was treated non-operatively
with NGT decompression, NPO, intravenous fluid resuscitation, PPI,
and antibiotics (piperacillin/tazobactam). An EGD was  not per-
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ormed. After three days, her pain gradually improved and her
BC  and serum creatinine normalized. The NGT was removed

nd she was started on an oral diet. She was discharged back to
er long-term acute care facility after completing a 1-week course
iperacillin/tazobactam. The patient was admitted to another hos-
ital two months later and expired from multi-organ failure from
n unclear etiology.

. Discussion

EG is a rare but potentially fatal condition which is characterized
y the presence of air in the wall of the stomach with associated sys-
emic toxicity. Clinical presentation of EG is relatively non-specific
nd is typically characterized by abdominal pain, nausea, vomit-
ng, and occasionally hematemesis. Physical examination findings
ary depending on the degree of severity but can range from mild
bdominal tenderness to peritonitis, especially in the setting of per-
oration. A distinction between EG and GE has been described in
he literature. Since the two conditions have identical radiographic
ndings of gastric pneumatosis with an almost equal association
ith portal venous gas and pneumoperitoneum [1], we believe that

he two entities likely represent various severities on the spectrum
f the same disease. Distinction is primarily based on the severity of
ystemic toxicity and hemodynamic instability. Although the exact
athophysiology behind EG is not clearly understood, an ischemic

njury to the gastric wall seems to be the inciting event for EG. This
schemic injury may  lead to a secondary infection either from local
acterial invasion through the ulceration or from hematogenous
pread [3,9]. In the cases we reported, only the second patient had

 clear inciting event which was most likely an acute CHF exacer-
ation with a low flow state. The other two patients lacked a clear

nciting event.
The diagnosis of EG is most commonly and best established

n CT scan of the abdomen, although abdominal roentgenogram
ay  be sufficient to make the diagnosis [3,7]. The extent of gastric

mphysema as well as presence of portal venous gas and pneu-
operitoneum in this setting do not correlate with the severity of

isease or need for operative management [4,10,11]. Two  of our
eported cases had portal venous gas or pneumoperitoneum but
id not require exploration given their relative stability, absence
f peritoneal signs, and response to conservative management. An
nteresting finding that was noted in two of our cases that had a
epeat CT scan in the first 3–4 days after diagnosis is the rapid
esolution of gastric pneumatosis which coincided with improve-
ent in symptoms. EGD usually identifies an inflamed, erosive, or

ecrotic area of mucosa in patient with EG [9]. The role of EGD in the
iagnosis of EG has not been clearly defined despite its increased
se in the management of EG in the last two  decades [3]. Mat-
ushima et al. recommended an EGD as part of the algorithm in the
anagement of EG and the presence of ischemic gastric mucosa as

n indication for surgical exploration [1]. However, Robinson et al.
eported a case of EG with evidence of necrotic mucosa on EGD and
ortal venous gas on CT scan where non-operative management
as chosen given hemodynamic stability with good outcome [4].
lvin et al. described a case of a patient who underwent surgical
xploration due to findings of severe erosive and necrotic gastritis
n EGD without noting any evidence of gastric ischemia on sub-
equent exploration [12]. Thus, we believe that EGD findings are
oor predictors for the presence of transmural ischemia and that
perating solely on EGD findings of necrosis may  lead to unneces-
ary extensive surgical interventions. On the other hand, EGD may

ave a role in patients who have clinical deterioration and surgical
xploration is being considered [13]. EGD allows identification of
he offending organism by culturing mucosal samples and allow-
ng tailoring of antibiotic therapy accordingly. None of our patients
al Journal of Surgery Case Reports 64 (2019) 80–84 83

underwent an EGD given clinical improvement with conservative
management.

The management of EG initially includes intravenous fluid
resuscitation, NPO, PPI, and broad-spectrum antibiotics covering
gram negative and anaerobic organisms. The duration of antibiotic
therapy is not well established, and we chose to only treat with 7
days as all three of our patients improved over the course of a few
days. The addition of antifungal coverage may  be necessary since
Candida species is a possible infectious culprit. NGT decompres-
sion may  be necessary especially in the setting of gastric distension
on imaging, persistent emesis, and concern for bleeding. However,
care must be taken as gastric perforation is a concern in this setting.
Surgical exploration is indicated in patients who fail optimal med-
ical management, demonstrate signs of clinical deterioration, and
peritonitis [2]. According to a systematic review recently published
by Watson et al., EG cases reported after the year 2000 were less
likely to undergo surgical exploration (62.5% before 2000 versus
22.2% after 2000) with a lower associated mortality overall (59.4%
before 2000 versus 33.3% after 2000) [3]. This reduction in mortality
has been partially attributed to the lower rate of surgical interven-
tion in the management of EG. Our approach is to utilize surgical
exploration selectively and based on clinical deterioration regard-
less of CT scan findings with the utilization of EGD as an adjunct to
help make the decision to operate in unclear cases.

4. Conclusion

EG is a rare condition presenting with findings of intramural gas
in the stomach wall with associated signs of systemic toxicity. We
present three cases of EG with various severities managed conser-
vatively. Early recognition and the initiation of supportive care and
antibiotics is key to prevent progression of this potentially fatal con-
dition. The role of surgical intervention should be limited to cases
where conservative therapy fails, or signs of peritonitis develop.

Funding

No source to be stated.

Ethical approval

The study is exempt from ethical approval in our institution.

Consent

Written informed consents were obtained for publication of two
of the three cases and accompanying images. A copy of the writ-
ten consents is available for review by the Editor-in-Chief of this
journal on request. The third patient could not be reached despite
exhaustive attempts and a letter attesting to that has been provided
to the journal.

Registration of research studies

Not applicable.

Guarantor

Ann Woodward, MD.
Provenance and peer review

Not commissioned, externally peer-reviewed.



8 ation

C

W
D
S

D

R

[

[

[

O
T
p
c

4 H. Nasser, T. Ivanics, S. Leonard-Murali et al. / Intern

RediT authorship contribution statement

Hassan Nasser: Writing - review & editing. Tommy  Ivanics:
riting - original draft. Shravan Leonard-Murali: Visualization.

ania Shakaroun: Writing - review & editing. Ann Woodward:
upervision.

eclaration of Competing Interest

No conflicts of interest to be declared.

eferences

[1] K. Matsushima, E.J. Won, M.R. Tangel, L.M. Enomoto, D.M. Avella, D.I. Soybel,
Emphysematous gastritis and gastric emphysema: similar radiographic
findings, distinct clinical entities, World J. Surg. 39 (2015) 1008–1017, http://
dx.doi.org/10.1007/s00268-014-2882-7.

[2]  M.  Yalamanchili, W.  Cady, Emphysematous gastritis in a hemodialysis patient,
South. Med. J. 96 (2003) 84–88, http://dx.doi.org/10.1097/01.SMJ.
0000048085.35271.75.

[3] A. Watson, V. Bul, J. Staudacher, R. Carroll, C. Yazici, The predictors of
mortality and secular changes in management strategies in emphysematous

gastritis, Clin. Res. Hepatol. Gastroenterol. 41 (2017) e1–e7, http://dx.doi.org/
10.1016/j.clinre.2016.02.011.

[4] S.L. Robinson, B.W. Sadowski, C. Eickhoff, E. Mitre, P.E. Young, Emphysematous
gastritis in a patient with untreated cyclic vomiting syndrome, ACG Case Rep.
J.  5 (2019) 1–3, http://dx.doi.org/10.14309/02075970-201805000-00090.

[

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
al Journal of Surgery Case Reports 64 (2019) 80–84

[5] W.N.K.A. Van Mook, S. Van der Geest, M.L.M.J. Goessens, E.J. Schoon, G.
Ramsay, Gas within the wall of the stomach due to emphysematous gastritis:
case report and review, Eur. J. Gastroenterol. Hepatol. 14 (2002) 1155–1160,
http://dx.doi.org/10.1097/00042737-200210000-00018.

[6]  A. Ashfaq, A.B. Chapital, Emphysematous gastritis in a patient with coxsackie
B3  myocarditis and cardiogenic shock requiring veno-arterial extra-corporeal
membrane oxygenation, Int. J. Surg. Case Rep. 14 (2015) 121–124, http://dx.
doi.org/10.1016/j.ijscr.2015.06.045.

[7] Y. Takano, E. Yamamura, K. Gomi, M.  Tohata, T. Endo, R. Suzuki, M. Hayashi, T.
Nakanishi, S. Hanamura, K. Asonuma, S. Ino, Y. Kuroki, N. Maruoka, M.
Nagahama, K. Inoue, H. Takahashi, Successful conservative treatment of
emphysematous gastritis, Intern. Med. 54 (2015) 195–198, http://dx.doi.org/
10.2169/internalmedicine.54.3337.

[8] R. Agha, M.  Borrelli, R. Farwana, K. Koshy, A. Fowler, D. Orgill, The PROCESS
2018 statement: Updating Consensus Preferred Reporting of CasE Series in
Surgery (PROCESS) guidelines, Int. J. Surg. 60 (2018) 279–282.

[9] K.M. Rountree, P.P. Lopez, Emphysematous gastritis, a spectrum of disease: a
four-case report, Am.  Surg. 83 (2017) E285–286.

10] F. Nehme, K. Rowe, I. Nassif, Emphysematous gastritis with hepatic portal
venous gas: a shift towards conservative management, BMJ  Case Rep. (2017),
http://dx.doi.org/10.1136/bcr-2017-219651, bcr-2017-219651.

11] P. Sharma, E.G. Akl, A combination of intramural stomach and portal venous
air: conservative treatment, J. Commun. Hosp. Intern. Med. Perspect. 6 (2016)
1–4,  http://dx.doi.org/10.3402/jchimp.v6.30519.

12] M.  Alvin, N. Al Jalbout, Emphysematous gastritis secondary to Sarcina
ventriculi, BMJ Case Rep. (2018), http://dx.doi.org/10.1136/bcr-2018-224233,
bcr-2018-224233.

13] D.R. Nemakayala, M.P. Rai, S. Rayamajhi, S.M. Jafri, Role of conservative
management in emphysematous gastritis, BMJ  Case Rep. 2018 (2018)
2017–2019, http://dx.doi.org/10.1136/bcr-2017-222118.
uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are

dx.doi.org/10.1007/s00268-014-2882-7
dx.doi.org/10.1007/s00268-014-2882-7
dx.doi.org/10.1007/s00268-014-2882-7
dx.doi.org/10.1007/s00268-014-2882-7
dx.doi.org/10.1007/s00268-014-2882-7
dx.doi.org/10.1007/s00268-014-2882-7
dx.doi.org/10.1007/s00268-014-2882-7
dx.doi.org/10.1007/s00268-014-2882-7
dx.doi.org/10.1007/s00268-014-2882-7
dx.doi.org/10.1007/s00268-014-2882-7
dx.doi.org/10.1097/01.SMJ.0000048085.35271.75
dx.doi.org/10.1097/01.SMJ.0000048085.35271.75
dx.doi.org/10.1097/01.SMJ.0000048085.35271.75
dx.doi.org/10.1097/01.SMJ.0000048085.35271.75
dx.doi.org/10.1097/01.SMJ.0000048085.35271.75
dx.doi.org/10.1097/01.SMJ.0000048085.35271.75
dx.doi.org/10.1097/01.SMJ.0000048085.35271.75
dx.doi.org/10.1097/01.SMJ.0000048085.35271.75
dx.doi.org/10.1097/01.SMJ.0000048085.35271.75
dx.doi.org/10.1097/01.SMJ.0000048085.35271.75
dx.doi.org/10.1097/01.SMJ.0000048085.35271.75
dx.doi.org/10.1016/j.clinre.2016.02.011
dx.doi.org/10.1016/j.clinre.2016.02.011
dx.doi.org/10.1016/j.clinre.2016.02.011
dx.doi.org/10.1016/j.clinre.2016.02.011
dx.doi.org/10.1016/j.clinre.2016.02.011
dx.doi.org/10.1016/j.clinre.2016.02.011
dx.doi.org/10.1016/j.clinre.2016.02.011
dx.doi.org/10.1016/j.clinre.2016.02.011
dx.doi.org/10.1016/j.clinre.2016.02.011
dx.doi.org/10.1016/j.clinre.2016.02.011
dx.doi.org/10.1016/j.clinre.2016.02.011
dx.doi.org/10.14309/02075970-201805000-00090
dx.doi.org/10.14309/02075970-201805000-00090
dx.doi.org/10.14309/02075970-201805000-00090
dx.doi.org/10.14309/02075970-201805000-00090
dx.doi.org/10.14309/02075970-201805000-00090
dx.doi.org/10.14309/02075970-201805000-00090
dx.doi.org/10.14309/02075970-201805000-00090
dx.doi.org/10.14309/02075970-201805000-00090
dx.doi.org/10.14309/02075970-201805000-00090
dx.doi.org/10.1097/00042737-200210000-00018
dx.doi.org/10.1097/00042737-200210000-00018
dx.doi.org/10.1097/00042737-200210000-00018
dx.doi.org/10.1097/00042737-200210000-00018
dx.doi.org/10.1097/00042737-200210000-00018
dx.doi.org/10.1097/00042737-200210000-00018
dx.doi.org/10.1097/00042737-200210000-00018
dx.doi.org/10.1097/00042737-200210000-00018
dx.doi.org/10.1097/00042737-200210000-00018
dx.doi.org/10.1016/j.ijscr.2015.06.045
dx.doi.org/10.1016/j.ijscr.2015.06.045
dx.doi.org/10.1016/j.ijscr.2015.06.045
dx.doi.org/10.1016/j.ijscr.2015.06.045
dx.doi.org/10.1016/j.ijscr.2015.06.045
dx.doi.org/10.1016/j.ijscr.2015.06.045
dx.doi.org/10.1016/j.ijscr.2015.06.045
dx.doi.org/10.1016/j.ijscr.2015.06.045
dx.doi.org/10.1016/j.ijscr.2015.06.045
dx.doi.org/10.1016/j.ijscr.2015.06.045
dx.doi.org/10.1016/j.ijscr.2015.06.045
dx.doi.org/10.2169/internalmedicine.54.3337
dx.doi.org/10.2169/internalmedicine.54.3337
dx.doi.org/10.2169/internalmedicine.54.3337
dx.doi.org/10.2169/internalmedicine.54.3337
dx.doi.org/10.2169/internalmedicine.54.3337
dx.doi.org/10.2169/internalmedicine.54.3337
dx.doi.org/10.2169/internalmedicine.54.3337
dx.doi.org/10.2169/internalmedicine.54.3337
dx.doi.org/10.2169/internalmedicine.54.3337
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30551-6/sbref0045
dx.doi.org/10.1136/bcr-2017-219651
dx.doi.org/10.1136/bcr-2017-219651
dx.doi.org/10.1136/bcr-2017-219651
dx.doi.org/10.1136/bcr-2017-219651
dx.doi.org/10.1136/bcr-2017-219651
dx.doi.org/10.1136/bcr-2017-219651
dx.doi.org/10.1136/bcr-2017-219651
dx.doi.org/10.1136/bcr-2017-219651
dx.doi.org/10.1136/bcr-2017-219651
dx.doi.org/10.3402/jchimp.v6.30519
dx.doi.org/10.3402/jchimp.v6.30519
dx.doi.org/10.3402/jchimp.v6.30519
dx.doi.org/10.3402/jchimp.v6.30519
dx.doi.org/10.3402/jchimp.v6.30519
dx.doi.org/10.3402/jchimp.v6.30519
dx.doi.org/10.3402/jchimp.v6.30519
dx.doi.org/10.3402/jchimp.v6.30519
dx.doi.org/10.3402/jchimp.v6.30519
dx.doi.org/10.1136/bcr-2018-224233
dx.doi.org/10.1136/bcr-2018-224233
dx.doi.org/10.1136/bcr-2018-224233
dx.doi.org/10.1136/bcr-2018-224233
dx.doi.org/10.1136/bcr-2018-224233
dx.doi.org/10.1136/bcr-2018-224233
dx.doi.org/10.1136/bcr-2018-224233
dx.doi.org/10.1136/bcr-2018-224233
dx.doi.org/10.1136/bcr-2018-224233
dx.doi.org/10.1136/bcr-2017-222118
dx.doi.org/10.1136/bcr-2017-222118
dx.doi.org/10.1136/bcr-2017-222118
dx.doi.org/10.1136/bcr-2017-222118
dx.doi.org/10.1136/bcr-2017-222118
dx.doi.org/10.1136/bcr-2017-222118
dx.doi.org/10.1136/bcr-2017-222118
dx.doi.org/10.1136/bcr-2017-222118
dx.doi.org/10.1136/bcr-2017-222118
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Emphysematous gastritis: A case series of three patients managed conservatively
	1 Introduction
	2 Presentation of cases
	2.1 Case 1
	2.2 Case 2
	2.3 Case 3

	3 Discussion
	4 Conclusion
	Funding
	Ethical approval
	Consent
	Registration of research studies
	Guarantor
	Provenance and peer review
	CRediT authorship contribution statement
	Declaration of Competing Interest

	References

