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Four causes:
Embolic occlusion of the mesenteric circulation
Acute thrombosis of the mesenteric circulation
Intense splanchnic vasoconstriction
Mesenteric venous thrombosis

Risk factors
HTN
Tobacco
PVD
CAD
Recent cardiac event
Previous thrombosis
Acutely ill on vasopressors or requiring dialysis with large fluid shifts
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Cardiac event such as an MI
50% of patients with embolic occlusive disease had atrial fibrillation

Venous thrombosis
In a study by Northwestern university 
-42% with a hypercoagulable state
-Previous thrombosis 19%
-13% had a history of cancer

Vasoconstriction is associated with low flow state:  Nonocclusive mesenteric ischemia



Mesenteric anatomy has
rich collateral flow

Gradual occlusion of one
or even two mesenteric
trunks is well tolerated

Acute occlusions are not
tolerated as well
Usually from cardiogenic

embolus and usually
involves the SMA
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Collateral vessels from uninvolved branches enlarge


Lack of protection by chronically enlarged collaterals
Occlusions at levels beyond the point of inflow of larger collaterals
Occlusion of multiple branches

When emboli lodge they usually do it distal to the middle colic branch and jejunal branch
Emboli are more common in SMA because it takes off the aorta at a less sharp angle than the celiac and IMA


Compromised bowel mucosa allows
unrestricted influx of toxic materials from the
bowel lumen.

If full-thickness necrosis occurs, bowel
perforation and peritonitis ensue



Concurrent cardiac or debilitating disease

Pain out of proportion to tenderness

Abdominal distention, gastrointestinal dysfunction
Evidence of third spacing—oliguria,
hemoconcentration

Blood in stool

Elevated white blood cell count— often >20,000
Metabolic acidosis

Elevated serum enzymes

Bowel distention, wall thickening on KUB imaging and
CT

Endoscopic findings in colon

Specific findings on arteriogram
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Only 1/3 of patients present with the triad of of abd pain, fever, and heme positive stools

Abd pain 95%
Nausea 44%
Diarrhea 35%
Blood per rectum 16%

If due to thrombotic event also report post-prandial pain

Abdominal films  may reveal pneumatosis and gas in the portal vein, more commonly just show ileus
Duplex Ultrasonography has a limited role in the management of acute mesenteric ischemia
	-well defined role in the diagnosis of chronic mesenteric ischemia
CTA and MRA: can evaluate artery patency and anatomy as well as evaluate the status of the bowel
CT limitations: contrast, cant see blocks in the smaller branches
CT is the preferred tool for diagnosing MVT

Arteriogram is the gold standard

In OR will see small bowel and proximal colon in affected in embolic disease, because the embolus lodges after the middle colic and jejunal branches
If the entire small bowel, ascending and transverse colon then the origin of sma is probably occluded and think of thrombus





Fluid resuscitation

Antibiotics

Surgery
Restore normal pulsatile flow
Entire bowel is frankly necrotic: likelihood of survival is virtually nil

Patchy or segmental necrosis or generalized ischemia that appears reversible:
Expose proximal superior mesenteric artery
Thromboembolectomy with patch angioplasty to close the artery

If significant disease is present thromboembolectomy alone is not enough and a bypass
graftis needed

Second look is recommended to evaluate the viability of the remaining bowel

Mortality rate is as high as 85%
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Offers the best chance of successful treatment

EMbolectomy
For embolic disease of the sma the treatment is surgical embolectomy
For some selected patients may consider catheter directed  intra-arterial thrombolytic therapy

For thrombotic disease bypass grafting
	avoid synthetic material given the high risk of transmural bowel infarction and perforation


Usually presents in patients
that are seriously ill

Diffuse abdominal pain
Acidosis

Arteriography is a valuable
confirmatory diagnostic step

Absence of large vessel
occlusion

Sequential vasospasms
"beading” and pruned tree
appearance of the distal
vasculature

ARN
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Pain is not as sudden and is more diffuse and tends to wax and wane

If taken to OR will see patchy distribution of the entire small bowel


Arteriography can also be therapeutic
Infusion of vasodilators like Papaverine into SMA

Fluid resuscitation
Withdrawal of vasoconstrictors
Antibiotics
Surgery:
For patients who show deterioration or evidence of peritonitis

suggesting bowel infarction

Poor prognosis
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Papaverine 30 to 60 mg/hr and continued for 24hrs


Occurs in patients with
concurrent illnesses:

Abdominal pain is
vague and tenderness
is mild

CT scan shows
thickened bowel walls

Lack of prompt filling
into the portal system
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Liver disease and portal hypertension
Pancreatitis and intraperitoneal inflammatory conditions
Hypercoagulable states and Systemic low flow states


As a rule the symptoms are not acute


Hemodynamic support

Anticoagulation
Serial Examinations

If peritonitis develops:
Exploratory laparotomy

Fibrinolytic therapy is not recommended
Bowel wall is susceptible to hemorrhage
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If the cause is found to be a hematologic hypercoagulability state, then lifelong anticoagulation
If the cause is reversible, anticoagultion may be discontinued after 3-6m


Chronic Mesenteric Insufficiency

Present with
nostprandial painin
periumbilical region

Definitive diagnostic
study is angiography
Occlusion of at least two

of the three major
vessels

Large collaterals may be
present
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Pain occurs within 30min of meal and gradually resolves only to recur with subsequent meal
Develop food fear

Meandering artery of moskowitz


Balloon angioplasty or
stent placement

Transaortic
endartrectomy or bypass
grafting

Prosthetic graft originating
in the supraceliac aorta
and connecting to both the
celiac and superior
mesenteric arteries

Retrograde bypass from
the infrarenal aorta or iliac


Presenter
Presentation Notes
Balloon and stent for old people who won’t tolerate surgery well
Restenosis and reintervention as high as 30-50%

Long term patency of grafts is 90%

In cases of acute mesenteric ischemia it may be easier to perform the retrograde bypass because it is easily approached and not as calcified
Antegrade however may be better because it is less susceptible to kinking


If you do bowel resection, plan for a second
look procedure






Total small bowel length that is inadequate to support nutrition
<200CM

Approximately 5o-75cm of viable bowel is required to sustain life if
the ileocecal valve is present

Prefer 1.00cm
15ocm if the colonis not present

Clinical hallmarks of short bowel syndrome include:
Diarrhea
Fluid and electrolyte deficiency
Malnutrition.
Gallstones
Nephrolithiasis
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Seventy-five percent of cases of short bowel syndrome occur from massive intestinal resection.[49] 
In the adult, mesenteric occlusion, midgut volvulus, and traumatic disruption of the superior mesenteric vessels are the most frequent causes.
Multiple sequential resections, most commonly associated with recurrent Crohn's disease, account for 25% of patients.

 In neonates, the most common cause of short bowel syndrome is bowel resection secondary to necrotizing enterocolitis

gallstones due to disruption of the enterohepatic circulation

Nephrolithiasis from hyperoxaluria

May use post-absorptive levels of citrulline, a non-protein amino-acid produced by intestinal mucosa, may provide an indicator for transient vs. permanent intestinal failure


Acute

Adaptation

Maintenance

Sundaram A, Koutkia P, Apovian CM. Nutritional management of short
bowel syndrome in adults. J Clin Gastroenterol. Mar 2002;34(3):207-20.
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Acute phase 
Starts immediately after bowel resection and lasts 1-3 month
Ostomy output of greater than 5 L/d
Life-threatening dehydration and electrolyte imbalances
Extremely poor absorption of all nutrients
Development of hypergastrinemia and hyperbilirubinemia

Adaptation phase
Begins within 48 hours of resection and lasts up to 1-2 years
Approximately 90% of the bowel adaptation takes place during this phase.
Enterocyte hyperplasia, villous hyperplasia, and increased crypt depth occur, resulting in increased surface area. 
Intestinal dilatation and lengthening also occur. 
Luminal nutrition is essential for adaptation and should be initiated as early as possible. Parenteral nutrition is also essential throughout this period. 

Maintenance phase 
The absorptive capacity of the intestine is at its maximum.
Nutritional and metabolic homeostasis can be achieved by oral feeding, or patients are committed to receiving supplemental or complete nutritional support for life. 



Bowel may sometimes undergo adaptive
hyperplasia

1to 2yrs

Reducing the number and volumes of bowel
movements

Increase in the capacity for enteral nutrition
assimilation

Reducing TPN requirements



Short Bowel Syndrome: Therapy

TPN

Enteral nutrition introduced gradually
High dose PPl or H2 Blockers
Antimotility agents

GLP-2, glutamine, growth hormone and a
modified high carbohydrate diet

Short bowel syndrome: the role of GLP-2 on improving outcome. -
Wallis K - Curr Opin Clin Nutr Metab Care - 01-SEP-2009; 12(5): 526-32
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Enteral once ileus has resolved

Diet is a high carb, high protein diet
Isosmolar concentrations and with small amounts
Provide nutrients in their simplest form
Replace electrolytes, vitamins,  and supplement with 100g or more of fat with medium chain triglycerides

GLP, neurotensin and bombesin have demonstrated a marked mucosal growth and have been shown to reduce the mucosal atrophy

LP-2 and the long-acting GLP-2 analogue teduglutide (Gattex) are effective in improving fluid absorption. A recent multicentre, placebo-controlled study demonstrates that this can translate into meaningful reductions in parenteral nutrition requirements


Short Bowel Syndrome Surgery

Intestinal
transplantation

Longitudinal intestinal
lengthening and
tailoring procedure

Serial transverse
enteroplasty
Intestinal lengthening in adult patients with short

bowel syndrome. - Yannam GR - J Gastrointest Surg
- 01-DEC-2010; 14(12): 1931-6
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Current indication to transplant is the presence of life-threatening complications attributable to intestinal failure and/or long term TPN therapy
Impending overt liver failure
Thrombosis of major central veins
Frequent episodes of cath-related sepsis
Frequent episodes of severe dehydration

80% of survivors have full intestinal graft function with no need for tpn

Longitudinal  (Bianchi): separation of the dual vasculature of the small intestine, followed by longitudinal division of the bowel with subsequent isoperistaltic end-to-end anastamosis

Study:
Twenty adult patients underwent Bianchi (n = 6) or serial transverse enteroplasty (STEP) (n = 15)
Survival was 90% with mean follow-up of 4.1 years (range = 1-7.9 years). Two patients died during follow-up. Intestinal transplant salvage was required in one patient 4.8 years after STEP
ten (59%) patients achieved enteral autonomy and were off PN. Of seven patients who are on PN, three patients showed significant improvement in enteral caloric intake. All except one showed significant improvement in symptoms of bacterial overgrowth.


Cholelithiasis

Liver disease

Renal Stones

D-lactic acidosis

Jeejeebhoy, K. Short bowel syndrome: a nutritional and medical approach.
Canadian Medical Association Journal . Volume 166, Issue 10 (May 2002)
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Cholelithiasis
Interruption of cycle of bile salts

Liver disease
from steatosis due to excessive caloric administration in older children and adults to steatohepatitis and cholestasis [3]. Cholestatic liver dysfunction may lead to cirrhosis and portal hypertension, and is a major indication for combined liver/intestine transplantation

Renal stones
caused by increased absorption of oxalate by the colon. Bile salts in the colon increase oxalate absorption. 
propensity to form stones is reduced when citrate intake is reduced. Treatment involves having a low-oxalate diet and taking cholestyramine to bind bile salts and citrate to prevent stone formation.

D-lactic acidosis:  
cause of this syndrome is fermentation of malabsorbed carbohydrate in the colon to D-lactate and absorption of this metabolite.[17] patients may present to hospital with a history of incoherent speech and ataxia. His condition resolved after he was placed on a diet involving restricted carbohydrate intake and metronidazole.
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