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Presentation Notes
Today I will be sharing with you the management of acute mesenteric ischemia



Exploratory  Laparotomy 

  Necrotic  95  cm  segment  of  mid - ileum 

  Non-palpable  superior  mesenteric  artery 

  Patchy  necrosis  proximal  jejunum 

  Two  small  bowel  resections 

  GI  continuity  restored 
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*50 cm from IC valve*but palpable distal mesenteric branches suggesting reconstitution and collateralization-resection margins were healthy and bleeding



Pathology  Results 

 Small  bowel  with  ischemic,  

transmural  necrosis  with  arterial  

thrombosis  and  serositis 

Histologically  viable  margins 







Management  of  Acute  
Mesenteric  Ischemia  (AMI) 

  Epidemiology 

  Etiology 

  Diagnosis 

  Treatment 
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Today I will present the management of acute mesenteric ischmeia (AMI).-I will start it’s epidemiology-then discuss the etiology of AMI-diagnostic modalities and treatment of AMI



Acute  Mesenteric  Ischemia 

   “Occlusion  of  the  mesenteric  vessels  is  
regarded  as  one  of  those  conditions  of  
which  the  diagnosis  is  impossible,  the  
prognosis  hopeless,  and  the   treatment  
almost  useless.”      - Dr.  Cokkinis,  1921 

Blood  flow  reduction  of  the  mesenteric  
vessels  causing  intestinal  ischemia 
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*Historical reference of AMI by Dr. Cokkinis in 1921 said that “..” who highlighted the grim prognosis of AMI, which is the…-Syndrome  caused  by a  reduction  in  blood  flow  of  the  mesenteric  vasculature  causing  intestinal  ischemia



Acute  Mesenteric  Ischemia 

  Incidence:  1 – 2 per  1,000  admissions 

  Mortalities:  60 - 80% 

  Median  age:  60  - 70  years  old 

  3 : 1  female  predominance 

Wyers MCl. Semin Vasc Surg 2010; 23:9-20. 



Anatomical  Considerations 

Presenter
Presentation Notes
There are some anatomincal considerations to the development of AMI-the body has extensive collateral circulation exists to protect the intestine from transient periods of inadequate perfusion-The likelihood of developing intestinal ischemia depends upon the 	-adequacy of systemic perfusion and collateral circulation	-number and caliber of splanchnic vessels affected	-duration of the ischemic insult-Celiac axis: gastric ischemia is rare bc of highly redundant blood supply-SMA: 1 cm below celiac-IMA: 6-7 cm below the SMA-Splanchnic blood flow accounts for 10-35% of cardiac output, of which 70% goes to the mucosa and submucosa-Response to ischemia:  75% acute reduction in mesenteric blood flow for up to 12 hrs can be tolerated without substantial injury as collateral circulation opens almost immediately after occlusion of a major vessel.	-direct arteriolar smooth muscle relaxation	-metabolic response to adenosine and other metabolites of mucosal ischemia	- increased mucosal oxygen extraction



Etiology 

  Arterial  Embolism 

  Arterial  Thrombosis 

  Venous  Thrombosis 

  Non – Occlusive  Mesenteric  Ischemia 



Mesenteric  Arterial  Embolism 

  40 – 50%  of  AMI 

  SMA  common  site 

  Majority  lodge  3 – 10 cm  
distal  to  SMA  origin 

  Spares  proximal  jejunum    
and  ascending  colon 

Risk  Factors 

Atrial  
tachyarrhythmia 

Low ejection 
fraction 

Recent myocardial 
ischemia 

Ventricular 
aneurysms 
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*The most common cause of AMI is due to arterial embolism, which account for 40-50% of AMI-Most embolic events are thromboembolic in nature and arise from a cardiac source as the risk factors outline-SMA often receives the embolus due to its oblique origin from the aorta*Just distal to the origin of the middle colic artery*-A minority (15%) may lodge at the SMA origin



  15 – 20%  of  AMI 

  Atherosclerotic  stenosis  
&  thrombosis 

  Collateralization  
insidious  onset 

  SMA  origin  occluded 

Mesenteric  Arterial  Thrombosis 
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**Superimposed….Which  explains the common presentation of acute on chronic AMI**-establishing a confluent pattern of infarction with no sparing of the proximal jejunum or right colic colic distribution



  5%  of  ischemia  due  to 
obstructed  venous  outflow 

  75%  have  inherited  
thrombotic  disorder 

  78%  5-yr survival 

Mesenteric  Venous  Thrombosis 

Orr DW et al. Clin Gastroeneterol Hepatol, 2007;5:80. 

Risk  Factors 

Hypercoagulable 
states & malignancy 

Portal hypertension 

Abdominal 
infections 

Blunt abdominal 
trauma 

Pancreatitis 

Splenectomy 
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*which causes profound bowel wall edema, fluid efflux into the bowel lumen with systemic hypotension and increase in blood viscosity ultimately leading to diminished arterial flow leading to submucosal hemorrhage and bowel infarction**…other risk factors include…-anticoagulation therapy and beta-blockers improved survival



Non – Occlusive   
Mesenteric  Ischemia  (NOMI) 
  20 – 30% of  AMI 

  Due  to  splanchnic  
hypoperfusion & 
vasoconstriction 

  Atherosclerotic  patients 

  70%  mortality 

Risk  Factors 

Low ejection 
fraction states 

Sepsis 

Liver / renal disease 

Vasopressive drugs 

Cocaine 
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-The last cause of AMI is a NOMI*which accounts for … which is a 50% decline since the 1970s secondary to the widespread use of invasive hemodynamic monitoring*and is due to …attributed to these risk factors that include



Presentation 

  “pain  out  of  proportion  
to  examination” 

  Absent  in  20 – 25% 

  Embolism – rapid  onset 

  Peritonitis  is  late  sign 

Differential 

Pancreatitis 

Cholecystitis 

Appendicitis 

Diverticulitis 

Bowel obstruction 



Laboratory  Evaluation 

  Non-specific,  but  bolsters  suspicion 

  Marked  leukocystosis 

  Lactic  acidosis 

  Hemoconcentration 



Traditional  Imaging 

Abdominal  X-Ray 

  25%  normal 

Mesenteric  angiography 

  Gold  standard  study 

  Intra-arterial  vasodilators, thrombolysis  
angioplasty  and/or  stenting 
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**-Evidence of pneumotosis intestinalis (left, white arrows) and thumbprinting on the (right, red arrow) represent a late finding & is assoc with high mortality**-lateral and AP views needed to see celiac and SMA origins and distribution, respectively*



CT  Angiography 

Kirkpatrick ID, et al. Radiology 2003; 229: 91-98. 

Sensitivity  96% 
Specificity  94% 
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-Advent of high-quality CTA has created a PARADIGM shift in the diagnostic algorithm and has supplanted diagnostic angiography when AMI is suspected-A finding of any one of pneumotosis intestinalis, venous gas, SMA occlusion, celiac and IMA occlusion with distal SMA disease or arterial embolism was 100% specific but only 73% sensitive-Alternatively, a finding of bowel wall thickening in addition to focal lack of bowel wall enhancement, solid organ infarction or venous thrombosis was 94% specific and 50% sensitive.-By using either criteria for diagnosis, a sensitivity of 96% and specificity of 94% was achieved



Other  Diagnostics 

  MR  Angiography 

  Evolving  non-invasive  modality 

  Avoids  contrast  allergy  &  toxicity 

  Limited  to  proximal  celiac  &  SMA 

  Diagnostic  Laparoscopy 

  Fluorescein  with  UV  light 



Initial  Management 

  Fluid  resuscitation 

  Invasive  monitoring 

  Broad – spectrum  antibiotics 

  Heparin  anti-coagulation  therapy 

  Dobutamine  or  dopamine,  if  needed 
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-The initial management focuses on expeditious fluid resuscitation as Feiran touched upon, correction of electrolyes imbalances and acidosis



Surgical  Management 

  Surgical  exploration  required 

  Bowel  appearance  deceiving 

  Restore  intestinal  blood  flow  before  
bowel  resection 

  Revascularization  held  in  only  a  few  
patients  in  extremis  &  bowel  necrosis 



Surgical  Management 

  SMA  Embolectomy 

  SMA  Bypass 

  Retrograde  Open  Mesenteric  Stent 
(ROMS) 



SMA  Embolectomy 

  Transverse  or  
longitudinal 
arteriotomy 

  Passage  of 
embolectomy  
catheter 

  Closure / patch 
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*3Fr or 4Fr embolectomy catheter proximally*2Fr or 3Fr embolectomy catheter distally



SMA  Bypass 

  Retrograde  Aortosuperior  Mesenteric  
Bypass 

  Anterograde  Aortomesenteric  Bypass 

  Ileomesenteric  Bypass 
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SMA bypass for revascularization can be achieved by these surgical approaches:



Retrograde  Bypass 

  Avoids  aortic  
clamping 

  Similar  survival  
compared  to  
anterograde  
bypass 
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-Segment of aorta free of atherosclerosis between the renal artery and IMA is isolated and mobilized-Symptom-free survival similar between antegrade and retrograde SMA bypass patients



Anterograde  Bypass 
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-Performed when infrarenal aorta is severely diseased-Originate from supraceliac aorta, an area often relatively free of disease-Technically more demanding and addss hemodynamic and physiologic stress with aortic cross clamp-Celiac trunk is divided



Ileomesenteric  Bypass 
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-Performed when supraceliac and infrarenal aorta are both severely involved or the patient is in poor general health, the common iliac artery can be used as inflow vessel-care given not to injure the left common iliac vein-gentle C-curve



Hybrid  Procedure:  ROMS 

  Local  SMA  
thrombo-
endarterectomy 

  Patch  angioplasty  
for  retrograde  
cannulation 

 Wyers MCl. Semin Vasc Surg 2010; 23:9-20. 
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-Percutaneous mesenteric stenting better suited for chronic or subacute MI patients who do not require assessment of bowel viability-Hybrid procedure for less invasive mesenteric revascularization while not compromising important general surgery principles	-reassess bowel viability after revascularization and bowel resection as needed



  Endovascular  therapy  preferred,  81% 

  Successful  endovascular  tx  in  87% 

  69%  endovascular  tx  required  laparotomy 

  Much  less  bowel  resected  with  successful 
endovascular  tx  (52 cm vs. 160 cm, p<0.05) 

  Improved  mortality  (36 vs 50%) 
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Mortality rate for endovascular failures was also 50%, similar to traditional therapy.



Bowel  Viability 

  20 - 30  minutes  of  reperfusion  time 

  Intraoperative  assessment 

  Absence  of  pulsatile  signal  on  
antimesenteric  border  implies  non-
viability 

  Mandatory  return  to  OR  protects  
patient  from  ongoing  bowel  necrosis 

Wright and Hobson. Am J Surg, 1975;129:642-645. 
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-visible and palpable pulsations in the mesenteric arcade, normal color and appearance of the bowel serosa, peristalsis, and bleeding from cut surfaces



Summary 

  Early  diagnosis  &  treatment  of  AMI  is 
essential to  improve  survival  rate 

  Second-look  operation  to  resect  
marginally  viable  segments  is  integral 
aspect  of  post-op  care 

  Improving  outcomes  with  evolving  
hybrid endovascular  interventions 
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In summary,-





Annual  incidence  of  acute  mesenteric  
ischemia  per  hospital  admissions  is: 

A.  1  in  50,000 

B.  1  in  100,000 

C.  1  in  150,000 

D.  1  in  200,000 



The  dominant  site  of  mesenteric 
embolic  disease  is: 

A.  Celiac artery 

B.  Superior  mesenteric  artery 

C.  Inferior  mesenteric  artery 

D.  Right  middle  colic  artery 



The  following  bypasses  aid  in 
revascularizing  the  SMA  except: 

A. Axillary-mesenteric  bypass 

B. Retrograde  aortosuperior  mesenteric  
bypass 

C. Antegrade  aortomesenteric  bypass 

D. Ileomesenteric  bypass 
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