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INTRODUCTION:
Acute Mesenteric ischemia (AMI) is a devastating clinical entity 
characterised by either partial or complete disruption of mesenteric 
blood ow, leading to end stage irreversible bowel necrosis. It may 
either be occlusive due to thrombosis or emboli in the superior 
mesenteric artery or its branches, or mesenteric venous thrombosis or  
non occlusive (NOMI) [1]. Although the overall incidence is low, 
representing about 0.09 to 0.2% of all acute admissions to the 
emergency, the mortality associated with it is exponential (50 to 80%) 
[2,3]. The survival rate has not improved over the past few decades, 
though there have been signicant improvement in healthcare, majorly 
because of difculty in early recognition of the condition [4, 5]. 
Clinical presentation and behaviour of the condition is nonspecic 
causing the dilemma in diagnosis amongst surgeons. 

Owing to the rapid progression of the disease, the complications which 
ensue may sometimes be the only presentation of the condition in a 
developing country like India. In this series we present 8 cases of AMI 
with bowel gangrene treated surgically with an aim to describe its 
presentation and various management strategies at our institution.

MATERIALS AND METHODS:
This prospective series of patients operated for acute mesenteric 
ischemia with bowel gangrene was conducted in a tertiary care hospital 
in Eastern India from January 2021 to July 2022. All patients 
presenting to the emergency department with abdominal pain, features 
of obstruction with or without peritonitis operated with a pre operative 
diagnosis of acute mesenteric ischemia conrmed radiologically were 
taken for the study. Exclusion criteria included patients who refused 
consent and age less than 16 years. The study was approved by the 
institutional ethics committee and informed consent of the patients 
was taken. 

All patients were initially resuscitated at the ER with uids, electrolyte 
correction, nasogastric aspiration, urinary catheterisation and broad 
spectrum antibiotics. Preoperative evaluation included a complete 
haemogram, renal and liver function tests, plain radiograph of the 
abdomen, ultrasonography of abdomen and pelvis and contrast 
enhanced computed tomography (CECT) of the abdomen was 
performed where warranted. Patients with preoperative diagnosis or 
high suspicion of AMI warranting surgery, underwent exploratory 
laparotomy, documenting all the ndings. Patients underwent 
resection of the gangrenous segment of bowel with either an 
anastomosis of two ends or diversion ostomy as necessitated. Post 

operatively patients were monitored as per the institutional protocol 
with necessary medical support either in the intensive care unit or 
surgical unit initial recovery or death. The entire patient's data 
including age, sex, presentation, investigations, intra operative 
ndings, post operative complications (Clavien-Dindo score > 2 [6]), 
length of hospital stay and mortality were tabulated and analysed.

Case Series
Case 1: SMA thrombosis with pre-exciting rheumatic heart disease 
and atrial brillation 

A 45 year old gentleman, known to have rheumatic heart disease and 
atrial brillation on warfarin presented with sudden onset of moderate 
to severe abdominal pain for 5 days with abdominal distension and 
vomiting. On clinical examination, patient was vitally stable with 
diffuse tenderness over the abdomen. Per Rectal examination was 
unremarkable. Blood investigations revealed a deranged coagulation 
prole with INR of 2.1. Ultrasonography of the abdomen showed 
gaseous distension of small bowel loops with aperistalsis. Contrast 
enhanced CT of the abdomen was done in suspicious of AMI which 
revealed ischemic segment of bowel (gas within the bowel wall) with 
superior mesenteric artery (SMA) thrombosis. In consultation with the 
cardiologist, he was switched over from warfarin to enoxaparin. 
Patient underwent exploratory laparotomy after stabilisation revealing 
70 cm gangrenous segment of jejunum 50 cm distal to duodenal-
jejunal junction as shown in gure 1. Resection of the affected segment 
with end to end small bowel anastomosis was performed. Post 
operatively patient improved with no worrisome complications. He 
was started on heparin and discharged on day 9 and is doing well on 
follow up.

Figure 1: Laparotomy showing gangrenous segment of small bowel
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ABSTRACT
Introduction: Acute Mesenteric ischemia (AMI) is a worrisome clinical condition leading to end stage irreversible bowel necrosis. Inspite of 
advances in medical eld, it continues to remain a diagnostic challenge for surgeons leading to delay in diagnosis and high mortality. In this series 
we present 8 cases of AMI with bowel gangrene treated surgically with an aim to describe its presentation and various management strategies at our 
institution. This prospective series of patients operated for acute mesenteric ischemia with bowel gangrene was conducted in a Methodology: 
tertiary care hospital in Eastern India from January 2021 to August 2022. All patients presenting to the emergency department with abdominal pain, 
features of obstruction with or without peritonitis operated with a pre operative diagnosis of acute mesenteric ischemia conrmed radiologically 
were taken for the study. This series comprised of 8 patients, of which 5 (62.5%) were male and 3 (37.5%) were female. The mean age of Results: 
patients was 58.5 ± 8.9 years with a range from 45 to 75 years. The most consistent presenting feature was abdominal pain (100%) followed by 
vomiting (50%) and distension (50%). Four (50%) of patients had a pre-existing cardiac illness. The mean length of hospital stay was 7.6 ± 3.87 
days. Post operative complication occurred in 4 patients. The mortality rate in our series was 37.5%. AMI is a life threatening vascular Conclusion: 
emergency with high mortality and morbidity. Most present in a delayed stage where irreversible bowel ischemia has set in requiring  emergency 
laparotomy. High index of clinical suspicion is required for early diagnosis and prompt effective treatment to prevent disastrous consequences.
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Case 2: SMA thrombosis with bowel gangrene post COVID-19 
infection

55 year old lady, a diabetic with history of moderate COVID-19 
infection one month back, presented with severe abdominal pain and 
vomiting for 3 days. Abdominal examination revealed only limited 
tenderness over the abdomen. All relevant blood investigations were 
within normal limits. Contrast enhanced CT abdomen showed dilated 
uid lled small bowel loops with distal ileal loop showing air 
densities within its wall as shown in gure 2. With the failure of initial 
medical management, patient underwent exploratory laparotomy to 
reveal 150 cm of small bowel gangrene from 40 cm distal to duodenal-
jejunal junction to ileo-cecal junction. Large segment resection was 
done as shown in gure 3, with jejuno-transverse anastomosis. Post 
operatively patient was managed in the intensive care unit. On post 
operative day 3 patient developed sepsis with surgical site infection 
progressing to multi organ dysfunction syndrome before succumbing 
on post operative day 6. 

Figure 2: Contrast enhanced CT abdomen showing dilated uid lled 
small bowel loops with distal ileal loop showing air densities within its 
wall                    

Figure 3: Intraoperative Finding of large segment of Gangrenous 
Small Bowel.

Figure 4: Large segment gangrenous small bowel resected specimen.

The Summary Of Other Cases In The Series Are Described In 
Table 1.

RESULTS:
This series comprised of 8 patients, of which 5 (62.5%) were male and 
3 (37.5%) were female as depicted in graph 1. The mean age of patients 
was 58.5 ± 8.9 years with a range from 45 to 75 years. The most 
consistent presenting feature was abdominal pain (100%) followed by 
vomiting (50%) and distension (50%). Diabetes and hypertension as 
comorbidites was present in 50% and 25% of the cases respectively. 
One patient had a history of COVID 19 infection within the past one 
month. 4 (50%) of patients had a pre-existing cardiac illness. The mean 
length of hospital stay was 7.6 ± 3.87 days. Post operative 
complication occurred in 4 patients. The mortality rate in our series 
was 37.5%.

Graph 1: Gender distribution of the patient

DISCUSSION:
Acute mesenteric ischemia leading to bowel gangrene is a life 
threatening emergency if not recognised and managed promptly. It is 
most commonly associated with a migration of a thrombus causing 
arterial occlusion due to any pre-existing heart disease [7, 8]. Most 
emboli lodge along the main trunk of the SMA distal to the origin of 
middle colic artery, owing to its wide angle of origin and parallel 
course to aorta [9]. 

Having non specic symptoms and signs, its clinical recognition is 
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Case 
no

Age 
/ Sex

Presen
tation

Comor
bidities 
/ Risk 
factor

Relevant 
investigations

Surgery 
performed

Post 
operati
ve 
course

Outco
me

3 62 / 
Male

Abdo
minal 
pain, 
disten
sion, 
vomiti
ng

Hypert
ension, 
Corona
ry 
artery 
disease 
(CAD)

CECT 
abdomen 
revealed 
features 
suggestive of 
AMI with 
ischemic 
segment 
involving 
terminal 
ileum

Laparoto
my with 
resection 
and ileo-
ascending 
anastomo
sis

Patient 
develo
ped 
super
cial 
surgica
l site 
infecti
on

Doing 
well 
on 
follow 
up

4 75 / 
Mal
e

Abdo
minal 
pain, 
nausea 
and 
vomiti
ng

Hypert
ensive 
and 
diabetic

CECT 
abdomen with 
features of 
AMI and 
SMA 
thrombosis

Managed 
conservative
ly due to 
poor 
condition of 
the patient 
and not 
willing for 
surgery

- Succu
mbed 
on day 
2 of 
admiss
ion

5 58 / 
Fem
ale

Abdo
minal 
pain, 
consti
pation

Diabeti
c

CECT 
abdomen 
suggestive of 
AMI with 
SMA 
thrombosis

Managed 
conservative
ly owing to 
improvemen
t of 
symptoms 
and return 
of bowel 
sounds

- Lost to 
follow 
up

6 48 / 
Mal
e

Abdo
minal 
pain, 
disten
sion

History 
of 
transie
nt 
ischem
ic 
attack

Ultrasonograp
hy abdomen 
revealed free 
uid with 
dilated 
aperistaltic 
bowel

Laparotomy 
with 
resection 
and 
anastomosis 
of 
gangrenous 
bowel

Patient 
develop
ed an 
acute 
coronar
y event 
on post 
operativ
e day 2

Succu
mbed 
on post 
operati
ve day 
2

7 60 / 
Mal
e

Abdo
minal 
Pain

Diabeti
c

CECT 
abdomen with 
features of 
AMI

Laparotomy 
with 
resection of 
50 cm of 
gangrenous 
segment and 
end to end 
anastomosis

Uneven
tful

Doing 
well 
on 
follow 
up

8 65 / 
Fem
ale

Abdo
minal 
pain, 
distent
ion

Corona
ry 
artery 
disease

CECT 
abdomen 
suggestive of 
AMI with 
SMA 
thrombosis

Laparotomy 
with 
resection 
and 
anastomosis

Uneven
tful

Lost to 
follow 
up
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difcult. Patients with AMI usually present with severe sudden onset 
abdominal pain out of proportion to physical signs [10]. The spectrum 
of presentation in our series is comparable with reports by other 
authors [11], showing abdominal pain to be the most consistent feature 
followed by vomiting. There is no diagnostic blood tests to arrive at a 
diagnosis, although elevated lactate and D-dimer may have 
corroborative value [10]. The investigation of choice for suspected 
cases of AMI is computed tomography angiography (CTA) having a 
high specicity [12]. Routine CECT abdomen may demonstrate 
features of irreversible bowel ischemia such as intestinal wall 
thickening, pneumatosis intestinalis and portal venous gas [13]. 

Pre-existing comorbidities such as CAD, atrial brillation, deep vein 
thrombosis increase the risk of the disease [8]. Our series reported that 
50% of the patients with AMI had an underlying cardiac illness, 
making this disease common in the elderly. In the setting of peritonitis, 
prompt laparotomy must be performed to avoid septic complications 
[10]. Although diagnostic laparoscopy has its role in cases of doubt 
[14], that utility of which was minimal in our series. The management 
of such patients demand resection of the gangrenous segment of the 
bowel with either an anastomosis to restore continuity or an ostomy as 
the patient condition dictates. The fear of short bowel syndrome after 
large segment resection is another surgical challenge requiring further 
management strategies increasing the nancial burden [15].  Apart 
from developing strategies for early diagnosis, there is a need to 
stratify such patients based on their clinical condition to effectively 
institute aggressive treatment measure to improve the outcome.

CONCLUSION:
AMI is a clinical challenge for surgeons with a wide spectrum of 
aetiologies and presentation. High index of clinical suspicion and risk 
stratication are necessary to improve the clinical outcome. With 
recent advances such as endovascular therapies, the role of emergency 
laparotomy is limited to patients with peritonitis and end stage bowel 
gangrene. The need for interdisciplinary team with a surgeon is 
essential to achieve the best results.
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