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  BACKGROUND 
 Cases of gastric ischaemia are very rare but are important 
to consider as they are associated with a high mortality 
following surgical resection of necrotic tissue. A number of 
cases have been described relating to a number of causes 
ranging from ingestion of caustic substances to extreme 
acute gastric dilatation. We present an unusual presen-
tation of concurrent small bowel perforation and gastric 
necrosis following an incidence of low impact trauma.  

  CASE PRESENTATION 
 A 73-year-old gentleman presented to accident and emer-
gency with a 5-day history of increasing lower abdomi-
nal pain and vomiting. He had fallen approximately 6 feet 
from a ladder on to his left hand side on the grass and he 
had only some muscular type chest pain at the time of 
injury. He was seen in the community by a duty doctor 
who examined him and found nothing remarkable aside 
from some costal pain around the level of the 5th rib on 
the left side which was attributed to fracture following 
trauma. He was, however, bed bound from the time of his 
injury and on day 3 began vomiting coffee ground vomitus 
approximately 3–4 times a day. This continued until his 
condition deteriorated signifi cantly on day 5 and he was 
blue lighted to our emergency department. 

 He had a history of benign prostatic hypertrophy and 
allergic asthma and was taking tamsulosin 400 mcg and 
salbutamol as required.  

  INVESTIGATIONS 
 On presentation to the department, he was immediately 
taken to accident and emergency resus where he was 
resuscitated and investigated by the on call anaesthetic 
and surgical teams. Observations on presentation were 
blood pressure 127/75, heart rate 99, respiratory rate 28, 
arterial oxygen saturation (SaO 2 ) 100% on 100% oxy-
gen. Venous blood gases showed an acidotic picture with 
profound hypoxia (partial pressure of oxygen 2.3 kPa and 
SaO 2  23.9%) and a lactate of 6.6 which improved with 

fl uid resuscitation and oxygen. His bloods revealed acute 
renal failure (urea 31.2 and creatinine 303) with an elevated 
white cell count (19.1×10 9 /l and neutrophils 15.18×10 9 /l). 

 On examination, he was peritonitic and was peripher-
ally shut down in addition to being centrally cyanosed. 
There was no evidence of external trauma on the chest or 
abdomen. 

 He had a series of plain chest and abdominal radiographs 
taken ( fi gures 1  and  2 ) which showed evidence of free gas 
underneath the diaphragm and demonstrated dilatation 
of the small bowel with a positive Rigler’s sign consistent 
with free gas in the abdominal cavity. 

 CT abdomen and pelvis was requested by the accident 
and emergency staff but a decision was made not to per-
form this and to take the patient for an immediate emer-
gency laparotomy.    

  TREATMENT 
 The patient’s condition continued to decline in the anaes-
thetic room and it was clear that urgent intervention was 
required. On induction, an airway was secured via an 
endotracheal tube and the patient began to vomit almost 
immediately as an nasogastric (NG) tube was being passed. 
In total 4.5 litres of brown vomitus was aspirated from the 
stomach within 5 min and more continued to drain freely 
during the subsequent procedure. The patient was stabi-
lised and had a central line inserted. 

 A midline incision was made and immediately it became 
apparent that the patient had perforated. Gas escaped from 
the abdominal cavity upon opening the peritoneum and 
the viscera was covered in large amounts of brown fl uid 
that was similar to that which was being aspirated via NG 
tube. The patient had a hugely distended stomach that 
was decompressed eventually by insertion of a large bore 
orogastric tube. 

 Examination of the abdominal contents located a 5 mm 
transverse linear perforation in the wall of the small bowel 
which was leaking signifi cant amounts of brown fecu-
lent material. There was no gastric outfl ow obstruction. 
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Interestingly there was no obvious evidence of localised 
infl ammation or exudate which suggested that this was an 
acute perforation as opposed to a chronic ulcerative proc-
ess. The defect was clamped off and repaired via a double 
layer of 2.0 vicryl and the bowel was lavaged with 10 l of 
normal saline. 

 A full laparotomy was performed to check for further 
injuries. The fundus and half of the greater curvature of 
the stomach was clinically ischaemic. It was black/green 
in colour, smelt offensive and there was evidence of 
acute peritoneal reaction in the left upper quadrant and 
diaphragm along with some ecchymosis on the left hemi 
diaphragm. The wall of the ischaemic area of the stomach 
was thin, fl accid and not viable. This necrotic portion of 
the stomach was therefore excised ( fi gure 3 ) using a GIA 
stapler oversewn with 2.0 PDS. No other injuries were 
identifi ed.  

 A further washout was performed and the abdomen 
closed. 

  Histology 
 Macroscopic examination showed a partial gastrectomy 
specimen measuring 16 cm along the stapled margin and 
23 cm along the greater curve. Omentum to a depth of 
13 cm was also present. Externally the stomach appeared 
dusky and the stomach wall was thickened. On opening 
of the specimen, the mucosa had a dark brown discoloura-
tion and no obvious lesions were seen. 

 On microscopic examination, sections from the stom-
ach wall showed patchy, full thickness haemorrhagic inf-
arction in keeping with the effects of ischaemia following 
trauma.   

  OUTCOME AND FOLLOW-UP 
 Postoperatively the patient was admitted to intensive care 
and remains in a critical condition. He was intubated and 
ventilated and required inotropic support. He remained in 
acute renal failure with an element of acute tubular necro-
sis requiring haemofi ltration and had a profoundly septic 
picture being actively treated with broad-spectrum antibi-
otics in the form of tazocin and metronidazole. Sputum 
cultures grew  Serratia marcescans  which was sensitive to 
tazocin. On day 3 postoperatively he was commenced on 
NG feeding which was cut back after large volumes were 
being aspirated via his NG tube. Total parenteral nutrition 
was implemented to ensure adequate nutrition. 

 On day 7 post operatively a CT scan of the patients 
abdomen and pelvis was requested as he remained septic 
despite intensive antibiotic therapy with the intensive care 
team querying whether or not there was the presence of 
an anastomotic leak. This scan identifi ed an 8.8 × 3.4 cm 
collection in the lesser sac which the radiologist could not 
determine for defi nite was in communication with the sta-
ple line from the recent resection. Interestingly this scan 
also identifi ed minimally displaced rib fractures at the level 
of T9-T10 and undisplaced rib fractures at the level of T11-
T12. Further review of the scan resolved that while the 
features reported initially were highly suggestive of a local-
ised anastomotic leak, however, artefact made this diffi cult 
to differentiate and it was the opinion of the senior con-
sultant gastrointestinal radiologist that this collection was 
unlikely to be due to a leak. 

 Unfortunately, the lower edge of the patient’s wound 
showed evidence of breakdown at this point with purulent 
discharge around the lower margins. This progressed to the 

 Figure 1    Chest radiograph taken on admission.    
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wound opening superfi cially a few days later. Swabs were 
taken which grew  Candida albicans  and therapy with fl uco-
nazole was commenced. A vacuum assisted closure (VAC) 
dressing was placed over the central abdominal wound 
which remains in situ with the tissue granulating well. 

 The patient required a chest drain for a left-sided pleu-
ral effusion, but otherwise improved steadily during the 
remainder of his admission to intensive treatment unit. 
After a total of 23 days of intensive care the patient was 
successfully discharged to the general ward. 

 The patient’s rehabilitation on the general ward was 
encouraging. Normal feeding was eventually reinstated 
and good bowel function was achieved. Despite a minor 
hospital acquired pneumonia and transfusion of 2 units of 
whole blood due to persistently low haemoglobin which 
became symptomatic on mobilising, the patient made a 
remarkably good recovery. 

 We are pleased to say that he was discharged home 33 
days after his admission with only a portable wound VAC 

in situ. His progress will be followed up in outpatients in 
4 weeks time.  

  DISCUSSION 
 The literature reports a number of causes of acute gastric 
ischaemia ranging from acute dilatation secondary to exces-
sive food intake to post operative complications. 1  Many of 
these cases have a directly attributable mechanism of injury. 
Another reported case of gastric ischaemia highlights the 
contributory role of multiple vascular co-morbidities in the 
precipitation of gastric ischaemia but this again is unlikely 
to have been a contributory factor in our case as he had no 
diagnosed co-morbidities that would put him at risk of a 
vascular thromboembolic event. Furthermore it is gener-
ally believed that ischaemia of the stomach is very rare due 
to its ample blood supply. 1  Many cases have been reported 
of ischaemia secondary to massive gastric distension but 
in these cases there was clear evidence of gastric outfl ow 
obstruction, small bowel obstruction or excessive intake 

 Figure 2    Abdominal radiograph taken on admission – note the positive ‘Rigler’s’ or ‘double wall’ sign indicating free air in the peritoneum.    
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of food. 2   3  In our case the gastric outfl ow tract remained 
apparently patent, no bowel obstruction existed and the 
patient had not eaten for 5 days. 

 Unfortunately, we will never know the exact mecha-
nism that precipitated the injuries seen in this patient. It 
may be that the patient perforated his bowel on a fractured 
rib which then caused an ileus and subsequent acute gas-
tric dilatation leading to necrosis. However, there was no 
evidence of a puncture wound to the overlying tissues and 
radiological evidence of the rib fractures shown makes this 
unlikely. There remains the possibility, supported by the 
histological evidence that the gastric injuries were second-
ary to blunt trauma that resulted in acute thrombosis of the 
gastric vessels resulting in ischaemia although Babkin  et al  
have shown that ligation of both the arterial and venous 
supply to the stomach is necessary to induce ischaemia. 1  

 A review of the current literature shows only one case 
similar in mechanism of injury to our case. This case, how-
ever, resulted in an isolated gastric injury, namely shear-
ing of the gastric mucosa following a direct blow from 
the side of a metal skip after falling 6 feet, whereas in 
our case the patient suffered injury to both the stomach 
and small bowel. The other main difference in our case is 
that the patient fell on to a fl at surface and did not sustain 
point blunt force from an object as the patient in the other 
authors case did. Further differences exist in the type of 
injury sustained. To our knowledge there are no reported 
cases of gastric ischaemia secondary to low impact trauma 
of this kind. Cases such as the one cited report mucosal 
injury resulting in haematemesis without perforation that 
required ligation and cautery with complete resolution. 4  It 
is clear that our patients suspected presentation of ischae-
mia and necrosis of the stomach secondary to low energy 
blunt force trauma is an unusual and rare presentation. 

 There is some debate about the management of ischae-
mic lesions within the stomach with some question about 
whether or not total gastrectomy is preferable to partial 
resection as was favoured in this case. 3  The main reason 
for favouring total gastrectomy is to guard against delayed 
ischaemia of the remaining stomach. Mortality for all cases 
of gastric ischaemia are quoted to be around 50–80% fol-
lowing surgical intervention. 

 What is clear from this case is that rapid recognition of 
the patient’s signs and symptoms led to effective manage-
ment and fortunately a good outcome and resolution. It 
also highlights the importance of ensuring a full laparot-
omy and proper examination is carried out in patients who 
have suffered abdominal trauma, even if the initial injury 
occurred several days before. 

  Learning points 

 ▶    Always retain a high index of suspicion for patients 
who have suffered abdominal trauma, even if it has 
occurred several days before.  
  Early resuscitation and decisive action to operate can  ▶

make a difference in the outcome of these patients.  
  Though rare, gastric ischaemia is an important  ▶

diagnosis to bear in mind as it is associated with a 
high morbidity and mortality.  
  It is important to always ensure a full and proper  ▶

examination of all of the abdominal contents when 
undertaking an emergency laparotomy.      

    Competing interests   None.  

  Patient consent   Obtained.   

 Figure 3    Excised fundus and greater curvature of the stomach.    
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