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Chronic mesentericischemia

By Sanjiv Parikh, M.D., Medical Director
I nterventional Radiology
Swedish Medical Center Providence Campus

Chronic mesenteric ischemia (CMI) is a relatively uncommon
syndrome characterized by post prandial abdominal pain that leads
to afear of food and to weight loss. If progressive, it can eventually
lead to acute ischemia and bowel infarction. A chronic progressive
course may |ead to severe negative nitrogen balance, inanition and
death. Other manifestations may include bouts of diarrhea and
chronicintermittent abdominal pain. Mortality of untreated mesen-
teric ischemia is in the range of 60 to 80%. The syndrome is
characterized by ostial atherosclerotic stenotic disease or occlusion.
The clinical sequelae results from the loss of oxygen supply to the
tissues. Because the symptoms may not be characteristic, there is
often adelay in diagnosis.

Clinical History

Theclinical presentation is seen in patients mostly between 60 and
80 years old, with or without concurrent disease in other vascular
beds. Thismanifestation of systemic arteriosclerosiscarriestherisk
factors of: smoking, hypertension, dydlipidemia, and coronary ar-
tery disease. Some of these patients have associated comorbidities
including COPD, diabetes, AAA, and peripheral vascular disease.
The severity of the clinical presentation depends on: 1. The site,
grade and cause of vascular obstruction; 2. The degree of
collateralization; and 3. The stage of the disease.!

Anatomy
The classic dictum for symptomatic CMI isinvolvement of at least
two of the three mesenteric arteries: the celiac (CA), the superior
mesenteric artery (SMA) and/or the inferior mesenteric artery
(IMA). However, based on perhaps the largest ongoing study on
CMI (locally at Swedish Medical Center/Providence campus),
symptomatic CM1 can occur insignificant SMA stenosiswithintact
CA & IMA.® Withsignificant obstruction, common arterial collat-
eral pathways develop. These include:
1. Arcof Riolan-principal pathway between proximal branchesof
the IMA and the SMA;
2. Margind artery of Drummond-connections between the distal
branches of SMA & IMA;
3. Arcof Barkow: SMA & gastroepiploic artery connections;
4. Arcof Buhler: Persistent embryonal ventral anastomoses.

Acute I schemia
Acute mesenteric ischemia may follow CMI or may be related to
hypercoagulable gtates, thrombogs, and vasculitis. Embolic sources
includecardiacvavular diseese, atrid fibrillation, p CABG, cholesterol
emboli, and paradoxical emboluswith patent foramen ovale(PFO).
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Intheworkup of theseacute patients, theresultsof diagnostic studies
to exclude more common diseases are usually unremarkable (ie,
normal radiographs, endoscopy, CT and Gl contrast studies).

Diagnostic Studies
Inthepast few years, duplex ultrasound hasplayed asignificant role
inthediagnosisof CA and SMA stenosis/occlusion. At least 3 good
sized validation studieshave confirmed that duplex velocity criteria
is accurate in the identification of mesenteric occlusive disease.
Experienced technol ogists can perform diagnostic studies >90% of
the time. The limitations of ultrasound are truncal obesity and
gaseous abdominal distension. These preclude good penetration of
the ultrasound. Some vascular anomalies can be identified with
ultrasound. Thecriteriafor grading lesionshasbeen well documented.

Criteriafor Grading Lesions

For the SMA, a peak systolic velocity of >300cms/sec has a
100% specificity however, low sensitivity, and overall accu-
racy of 81%. In order to further define the lesion an end
diastolic velocity measurement of >45cm/sec has an overall
accuracy of 91% in prediction of aseverelesion. ?)

For CA, retrograde common hepatic artery flow direction was
100% predictive of severe CA stenosis or occlusion. PSV
.200cms/sec or no signal also has excellent accuracy (93%). @)

Current Magnetic Resonance Angiography (MRA) techniqueswith
contrast enhancement provide high resolution, high contrast repro-
ducible images of the arterial and venous vasculature. Cine phase
contrast MRA can provideadditional information about therateand
volume of flow within the major mesenteric arteries and veins. In
addition, real time MRI can provide interactive visualization of the
mesenteric vessels in any plane. MR oximetry alows oxygen
saturation of themesenteric circulationto bedetermined. Therefore,
it can provide excellent anatomic and functional information of the
mesenteric circulation. Limitations of MRI include cost, claustro-
phobia, clipsin certain locations and certain valves precluding MR
imaging owing to magnetic susceptibility.

CT angiography is another noninvasive study that uses nonionic
contrast for spiral volume acquisition study that can be reformatted
and reconstructed into 2D & 3D images. It is performed with
intravenous radioiodinated contrast agent. Contraindications in-
cluded patients with renal failure. ©

The gold standard for diagnosisis biplanar (AP & Lat) Abdominal
aortogram, selective catherization of CA, SMA & IMA.

(Continued on reverse)

November 2001



Mesentericischemia
(continued from front)

Treatment of CM|I

Medically, thepatient must bestabilized prior
to revascularization. The malnourished, low
protein state of chronically ill patients
should be corrected to improve outcome.
Oral nutritional supplements must be
avoided because of theincreased metabolic
demand placed on the intestine. Parenteral
nutritional supplementsimprovetheprotein
and electrolyte imbalances. Medications
like digitalis, ergotamines, vasopressors,
should be avoided.

Endovascular : PTA & Stents
Inthe past 5yearsthere have been numerous
small studies that have proven the efficacy
of percutaneous transarterial PTA with
stenting of the SMA and CA from a
transbrachial approach. One of the larger
studies comes from Swedish Providence
Campus demonstrating that stenting is safe
and durable in revascularizing mesenteric
arteries. Primary patency rates are in the
range of 70-75% at one year and assisted
patenciesin therange of 75-85%. Typically
mortality results from associated CAD and
less likely intestinal ischemia. Overall
length of stay in the hospital is 1.4 days
compared to 4.8 days with surgery. The
complicationsinclude: hematoma, dissection,
and embolization. The incidence of major
complications is <3%. In a study of 44

arteries we have demonstrated good
patency, low complication rate and good
clinical recovery.®

Q: When do you refer a patient for SMA
stenting?

A: Patientsintheearly and mid stageof the
diseasewhentheir manifestationispost
prandial abdominal pain and weight
loss, but prior to onset of signs of peri-
tonitis (rigid tender abdomen with
guarding) suggesting impending doom.

Surgery
Thevarioussurgica optionsfor these patients
areasfollows:

1. Thromboembolectomy of SMA/CA;

2. Endarterectomy of SMA/CA;

3. Supraceliac aortato SMA and or CA
bypass graft;

4. lliactomidtodistal SMA bypassgraft.

Q: When is it time for the patient to have

surgery?

A: < Patientswithacutemesentericischemia
with bowel infarction and signs of
peritonitis.

« Patients who have failed two rounds
of stenting and redo angioplasty.

« Patientswith anembolic or thrombotic
episode in the presence of peritoneal
signs.

 Patients with mid to distal long
segment disease.

« Patients with complete occlusions
that cannot be recanalized.

References

1. BHGray, DO; TM Sullivan, MD. 2001.
M esenteric vascular disease. Current Treat-
ment Optionsin Cardiovascular Medicine;
3: 195-205.

2. RM Zwolak, MD, PhD; MF Fillinger,
MD; DB Walsh, MD. 1998. M esenteric and
celiac duplex scanning: A validation study.
J Vasc Surg; 27: 1078-88.

3. KKasirgan, MD; PJO'Hara, MD; BH
Gray, DO. 2001, Chronicmesentericischemia:
Opensurgery versuspercutaneousangiopl asty
and stenting. J Vasc Surg; 33: 63-71.

4. MA Farber, MD; RE Carlin, MD; WA
Marston, MD. 2001. Distal thoracic aortaas
inflow for chronicmesentericischemia. JVasc
Surg; 33: 281-88.

5. TK Kihara, MD; J Blebea, MD; KM
Anderson, MD. 1999. Risk factors and out-
comes following revascularization for
chronicmesentericischemia: Annalsof Vas-
cular Surgery; 13:37-44.

6. JG Baden, MD; DJ Racy, MD; TM
Grist, MD. 1999. Contrast enhanced three
dimensi onal magnetic resonanceangiography
of the mesenteric vasculature. Journal of
Magnetic Resonancel maging; 10: 369-375.
7. SGHeiss, MD; KCP Li, MD, FRCPO®.
M agnetic resonance angiography of mesen-
teric arteries: A review. Investigative Radi-
ology; Vol. 33, No. 9, 670-681.

8. SParikh,MD; K Johansen, MD; JBlock,
RN. 2000. Presentation: Chronic mesenteric
ischemia-percutaneous transarterial (bra-
chia) Celiac & SMA stenting: Swedish/
Providence experience. SCVIR, San Diego.

Vascular Diagnostics is published by Pacific Vascular, Inc. Dana Laursen and Robin Wyll--Editors; Keith Fujioka, RVT--Technical Advisor; Edwin
Brockenbrough MD, John Diaconou MD and Michael Zammit MD--Medical Directors; Keith Fujioka--President and CEO. Pacific Vascular operates
noninvasive vascular laboratories throughout the Puget Sound area. For more information or patient scheduling, please call (425) 486-8868 or 1-800-282-

6516 (in WA). Visit our web site at http://www.pacificvascular.com. Reprints are available upon request.

PACIFIC—-
VASCULAR

18702 North Creek Parkway, Suite 212
Bothell, WA 98011

(425) 486-8868 www.pacificvascular.com

e Auburn Regional Medical Center

e Central Washington Vascular Institute, Yakima
e Enumclaw Medical Center

e Evergreen Place, Kirkland

¢ Jefferson General Hospital

e Jefferson Square, West Seattle

e Nordstrom Medical Tower

¢ Northwest Hospital

e Sequim Medical Plaza

e Stevens Hospital

e St. Clare Hospital, Tacoma

e St. Francis Hospital, Federal Way

e Swedish Medical Center /Ballard Campus

e Swedish Medical Center/Providence Campus
¢ Valley Medical Center
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