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INTRODUCTION:  Adhesive  small  bowel  obstruction  (ASBO)  is  common  after  abdominal  surgery.  Water
soluble  contrast  agents  (WSCA)  such  as  Gastrografin  have  been  demonstrated  to be safe  and  effective
in  predicting  resolution  of  ASBO  with  conservative  management  while  decreasing  the  time  to  reso-
lution,  decreasing  the  need  for  surgery  and  reducing  overall  length  of  stay.  Few  adverse  effects  have
been  reported.  To  the authors  knowledge  this  is  the  first  report of  haemorrhagic  gastritis  following
administration  of  Gastrografin  for  ASBO.
PRESENTATION  OF  CASE:  We  present  a case  of  haemorrhagic  gastritis  following  Gastrografin  adminis-
tration  in  a 69-year-old  male  with  adhesive  small  bowel  obstruction  who  was  managed  conservatively
with  a good  outcome.  The  report  complies  with  the  criteria  outlined  in the  SCARE  statement  (Product
Information  Gastrografin  [Product  information],  2013).
DISCUSSION:  The  characteristics,  mechanism  of  action,  safety  profile  and  efficacy  of Gastrografin  in  ASBO

are discussed  along  with  the  possible  mechanisms  underlying  the  haemorrhagic  gastritis.
CONCLUSION:  This  patient  at high  risk  of  gastropathy  experienced  haemorrhagic  gastritis  following
administration  of  Gastrografin  for adhesive  small  bowel  obstruction.  WSCA such as Gastrografin  are
usually  safe  and  effective  in ASBO  however  caution  may  be warranted  in  patients  at  high  risk  of  gas-
tropathy.

© 2017  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
he  CC
access  article  under  t

. Introduction

Adhesive small bowel obstruction (ASBO) is common after
bdominal surgery with an overall incidence of 2–20% [2,3]. Laparo-
copic surgery has a lower incidence while open bowel surgery
as a higher incidence [4]. This represents a substantial cost to
he healthcare system and significant morbidity to the individual
atient. Patients who develop ASBO and respond to non-operative
anagement are admitted to hospital for an average stay of approx-

mately 3 days. Length of stay is prolonged in patients that require
urgery [5]. The condition is often recurrent. The presence of con-
rast in the colon on interval imaging following oral administration
f Water Soluble Contrast Agents (WSCA) such as Gastrografin has
een demonstrated to predict resolution of ASBO with conservative
anagement. WSCA also decrease the time to resolution, decrease

he need for surgery and reduce overall length of stay with few com-

lications [6]. Haemorrhagic gastritis following administration of
astrografin has not been previously reported.

∗ Corresponding author. Present Address: Redland Hospital, Weippin Street,
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2. Presentation of case

We present the case of a 69-year-old male who developed haem-
orrhagic gastritis post administration of Gastrografin for adhesive
small bowel obstruction at a rural hospital in Queensland, Australia.
The report was conducted with the written consent of the patient
and complies with the criteria outlined in the SCARE statement [7].

The patient presented with intermittent abdominal pain and
obstipation lasting 24 h. He reported similar symptoms during pre-
vious, recurrent episodes of adhesive small bowel obstruction. His
previous episodes had resolved with conservative management.

His surgical history included an emergency laparotomy many
years ago, for a perforated peptic ulcer. He was unsure of the
details of the procedure. He reported multiple subsequent oper-
ations that included vagotomy, small bowel resection and repair of
incisional hernia as well as repair of umbilical and bilateral inguinal
hernias. His medical history included hypothyroidism, hyperc-
holesterolaemia, gastroesophageal reflux disease and episodes of
diverticulitis. He was  treated for Helicobacter pylori infection 6

years prior. Follow-up urea breath test had confirmed eradication.
He consumed 50 g of alcohol per day on average and quit smoking
25 years ago, following a 30-pack-year history. His regular medica-
tions included thyroxine, rosuvastatin and rabeprazole 20 mg  once
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Fig. 1. CT abdomen in the transverse plane at the level of the umbilicus.
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than 90% sensitive and specific in predicting resolution of ASBO
Fig. 2. Abdominal radiograph 6 h post administration of Gastrografin.

aily. He denied recent use of non-steroidal anti-inflammatory
rugs.

He was of average body habitus. He was not distressed and had
ormal vital signs. He had a distended, tympanic abdomen without
igns of peritonism. An abdominal computed tomography (CT) scan
Fig. 1) showed dilated, fluid filled loops of small bowel with a tran-
ition point in the periumbilical region supporting the diagnosis of
dhesive small bowel obstruction.

He was admitted in the afternoon under the surgical team
or conservative management. This consisted of withholding oral
ntake and providing intravenous fluid therapy. A nasogastric tube

as not placed due to the absence of nausea and vomiting. His
abeprazole was continued. The next morning his symptoms and
hysical examination were unchanged and he was given 100 mL
astrografin per oral at 0915. He reported abdominal pain at

pproximately 1030 and had a bilious emesis at 1400. A nasogas-
ric tube was inserted and placed on free drainage with four hourly
spirates. An abdominal X-ray six hours later (Fig. 2) demonstrated
PEN  ACCESS
Surgery Case Reports 33 (2017) 51–54

contrast in the colon and he passed a large, loose bowel motion
without blood or melaena.

On the surgical ward round at 1800 he was noted to have blood
staining of his nasogastric aspirates. He was  comfortable and had
a normal heart rate (85 bpm) and blood pressure (134/74 mmHg)
with no signs of hypovolaemia. The blood was attributed to mucosal
trauma on insertion and the decision made to continue routine
observation. At 2015 (11 h post ingestion of the Gastrografin) he
was noted to have a large amount of frank blood in his nasogastric
tube. His heart rate had increased to 105 bpm and his blood pressure
had decreased to 112/68 mmHg. Full blood count demonstrated a
haemoglobin drop to 92 g/L, down from 140 g/L on admission. He
was taken to theatre for emergency upper endoscopy by the con-
sultant surgeon on-call which demonstrated a blood-filled stomach
secondary to haemorrhagic gastritis. Thorough washout revealed
no ulceration (Fig. 3). He was  placed on a pantoprazole infusion
and required transfusion of two units of red blood cells. He did
not have recurrent haemorrhage and after 72 h his pantoprazole
infusion was ceased. He was  discharged home tolerating a soft diet
with instructions to take rabeprazole 20 mg  twice daily. On review
four weeks later he was  asymptomatic with no further evidence
of haemorrhage. Repeat gastroscopy demonstrated mild proximal
gastritis. Histopathologic examination of biopsies from the gas-
tric antrum, body and gastroesophageal junction identified mild
chronic gastritis and focal intestinal metaplasia, mild chronic gas-
tritis, and chronic inflammation suggestive of reflux respectively.
There was  no atrophy, dysplasia or malignancy and no Helicobacter
like organisms were seen. Helicobacter pylori urease (CLO) test was
negative. He was discharged with advice to continue his rabepra-
zole. The Therapeutic Goods Administration was informed of the
possible adverse effect following administration of Gastrografin.

3. Discussion

To the authors knowledge this is the first report of haemorrhagic
gastritis following the administration of Gastrografin for adhesive
small bowel obstruction. Although there was a temporal correla-
tion, a causative relationship cannot be established. It occurred in
a patient who consumed alcohol daily and had a prior history of
peptic ulcer disease putting him at high risk of gastropathy. He
was however receiving proton pump inhibitor therapy and had
undergone prior vagotomy.

Gastrografin is a hyperosmolar WSCA listed on the Australian
register of therapeutic goods since 1991 [1]. 100 mL  Gastrografin
solution contains 10 g sodium diatrizoate (sodium amidotrizoate)
and 66 g meglumine diatrizoate (meglumine amidotrizoate). Its
osmolarity is about 1900mOsm/L, which is approximately 6 times
that of the extracellular compartment. It is inferior to barium sul-
phate in visualising the gastrointestinal mucosa but is preferred
if there is risk of peritoneal contamination due to its solubility in
water and decreased risk of subsequent peritonitis. In addition to
known hypersensitivity, it is contraindicated in manifest hyperthy-
roidism due to its iodine content, in hypovolaemia due to resultant
gastrointestinal fluid loss and in those at risk of aspiration or sus-
pected broncho-oesophageal fistula due to the risk of pulmonary
oedema and pneumonitis. In cases of prolonged retention of Gastro-
grafin in the gastrointestinal tract (e.g. obstruction or stasis), tissue
damage, bleeding, bowel necrosis and intestinal perforation may
occur. These have been identified as rare complications (<1/1000).
Gastropathy is not a listed adverse effect.

A meta-analysis by Ceresoli et al. [6] found WSCA were more
with conservative management if contrast reaches the large bowel
on repeat imaging 4–36 h post administration. The PPV was  98%
and NPV 75%. WSCA also reduced the need for surgery (OR 0.55,



CASE  REPORT  –  OPEN  ACCESS
S. Guy, M. Al Askari / International Journal of Surgery Case Reports 33 (2017) 51–54 53

ardia

P
r
i
p
a
c

p
R
d
h

a
t
o
[
(
a
n
w
t
c
b
o
w
h

Fig. 3. Endoscopic view of haemorrhagic gastritis. A) C

 = 0.003), reduced length of stay by 2 days (P < 0.00001), and
educed time to resolution by 28 h (P < 0.00001). WSCA did not
ncrease the risk of complications or mortality. It has been pro-
osed the high osmolarity of WSCA increases the pressure gradient
cross the obstruction, reduces bowel oedema, increases luminal
ontent and enhances small bowel motility.

Studies to date have demonstrated a very low rate of com-
lications related to WSCA administration in ASBO [3,8–13]
are anaphylactoid reactions following administration have been
escribed [14]. Aspiration pneumonitis and pulmonary oedema
ave been reported which, although rare, can be fatal [15].

Gastritis represents an imbalance between mucosal injury
nd repair. Acute causes include infection (especially Helicobac-
er pylori), caustic ingestion and ulcero-haemorrhagic. The latter
ccurs typically in the presence of ischaemia secondary to shock
16]. Other aetiologies include reactive (bile reflux), iatrogenic
e.g. secondary to iron therapy, colchicine, or sorbitol), radiation,
utoimmune, inflammatory granulomatous, lymphocytic, collage-
ous, eosinophilic, and vascular gastropathies. In this case biopsies
ere not performed during the emergency upper endoscopy due

o the presence of haemorrhagic gastritis. It is not possible to
onfirm the underlying acute pathologic mechanism/s. Follow-up
iopsies confirmed gastritis without identifying a specific aetiol-

gy. Given the patient’s risk factors and the temporal correlation
ith Gastrografin administration, a multifactorial aetiology for the
aemorrhagic gastritis is suspected.
 and fundus B) Body C) Pyloric antrum D) Duodenum.

4. Conclusion

This patient at high risk of gastropathy experienced haem-
orrhagic gastritis following administration of Gastrografin for
adhesive small bowel obstruction. The authors advocate for the
use of Gastrografin in adhesive small bowel obstruction given the
robust evidence for its efficacy and safety in selected patients,
however caution may  be warranted in patients at high risk of gas-
tropathy.
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