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DISCLOSURES

 None that pertain to this meeting 



Objectives

1. Present the prevalence of mesenteric artery and renal 
artery ischemia in the cardiovascular patient.

2. Present the clinical presentations of celiac 
compression syndrome and FMD in the adolescent 
patient 

3. Become familiar with sensitivity and specificity of 
Non-Invasive Vascular  studies when compared to 
MRA and CTA.

4. Become familiar with cost effective non-invasive  
vascular imaging as it pertains to mesenteric and renal 
ischemia



Prevalence of Mesenteric artery Stenosis 
(MAS) in the cardiovascular Patient 

Total of 553 
Cardiovascular 
participants had 
visceral duplex 
sonography 
technically 
adequate to 
define the 
presence or 
absence of MAS. 

MAS existed in 
17.5% of the 
study cohort.

83 of the 97 
participants with 
MAS (15.0% of 
the cohort) had 
isolated celiac 
stenosis.

The study group 
had a mean age 
of 77.2 +/- 4.9 
years and 
comprised 63% 
women and 37% 
men. Participant 
race was 76% 
white and 23% 
African-
American. 
Ninety-seven 
participants 
(17.5%) had 
MAS. 
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Prevalence of MAS Con’t

There was no significant difference in 
age, race, gender, body mass index, 
blood pressure, cholesterol, or low-
density lipoproteins for participants 
with or without  MAS.

CONCLUSION: This investigation 
provides the first population-based 
estimate of the prevalence of MAS 
among independent elderly Americans. 
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MESENTERIC  ISCHEMIA

 Severe abdominal pain, 
concentrated in one area of the 
abdomen 

 Nausea and/or vomiting

 

 Bloody stools 

 History of chronic atrial 
fibrillation or cardiovascular 
disease 

 At risk population are those with 
clotting disorders or elevated risk 
of developing thrombus (A-Fib 
Patients, Ruptured Plaques) 

THOMBOTIC IN NATURE 

 Abdominal Pain (post-prandial)

 Bloating

 Weight Loss (unexplained) 

 Diarrhea

 FEAR OF FOOD (abnormal 
changes in dietary habits)

 Vague or confusing clinical 
picture of abdominal pain

ATHEROSCLEROTIC 

IN NATURE 

 ACUTE 

 Early Signs

  

 CHRONIC

  

Belkin M, Owens CD, Whittemore AD, Donaldson MC, Conte MS, Gravereaux E. Peripheral 
arterial occlusive disease. In: Townsend CM Jr., Beauchamp RD, Evers BM, Mattox KL. 
Sabiston 



PROGNOSIS 

 Prognosis is poor given 
death of the intestine 
often occurs before 
surgery is done.

  However, when 
diagnosed and treated 
right away, patients with 
acute mesenteric ischemia 
can be treated 
successfully.

Beware : 

A-
Fib/Hypercoaguabl
e  Patients and 
Abdominal 
Pain****

 In the case of chronic mesenteric 
ischemia, the outlook after a 
successful surgery/intervention is 
good. 

 ACUTE  CHRONIC 

Belkin M, Owens CD, Whittemore AD, Donaldson MC, Conte MS, Gravereaux E. Peripheral arterial occlusive disease. In: Townsend CM 
Jr., Beauchamp RD, Evers BM, Mattox KL. Sabiston 



Mesenteric Imaging
CMS Testing Indications 

 Mesenteric Ischemia (Post GI Testing) ****                  
   

 Abdominal Bruit*****

 Post Prandial Abdominal Pain 

 Abdominal Pain ( Acute or Chronic)

 Weight Loss (Abnormal)

 Bloating (Chronic) 

 Diarrhea 

 Acidosis (Acute) 

 Post Stenting/Bypass (Follow at 1,3, 6 ,months, then annually )

 MALS (Young Adults Mainly Female) 



Mesenteric Ischemia 
CTA, MRA, and DUPLEX

CTA  and MRA Duplex Ultrasound 

CTA 
100% 
Sensitive 
73% 
Specific 
(Acute 
Mesenteric 
Ischemia) 
problematic 
with 
calcification 
and time of 
flight. 

MRA

Rarely 
Utilized in 
Mesenteric 
Ischemia 
(problemati
c with 
stents)

Angiograph
y is Gold 
Standard 

\\\

 Miller, A.T. (2006). Modern Surgical Care

Sensitivity and Specificity 
>80%

In the Detection of >70% 
Stenosis 

of SMA and Celiac

 Operator Dependent 



                                     CTA of Severe 
SMA Stenosis 

MRA of Celiac 
Compression 



Mesenteric Duplex 

 Non-Invasive

 Inexpensive as a 
screening tool 

 No tubes, gyros, or 
spaceship

 If positive Angiography is 
the next logical step

 Operator dependent

 Overlying bowel gas

 Body Habitus

 Pros  Cons 



Mesenteric Duplex



Median Arcuate Ligament Syndrome

 Without Breath Hold  With Breath Hold 



Prevalence of celiac compression syndrome in 
young adults 

 Methods. A total of 3449 patients from 0 to 18 years 
were investigated 

 Symptoms. included, among others, abdominal pain 
(71%), nausea (29%), thoracic pain (22%), heartburn 
(17%), weight loss (15%), vomiting (15%), systolic 
murmur (15%), postprandial accentuation of symptoms 
(15%), diarrhea (14%), respiratory discomfort (14%), 
and syncope (12%).

 Results. 59 patients out of 3449 were positive for MALS 
(among them 81% female) from 22 months to 19 years 
(clustering between 14 and 17 years). Celiac artery 
compression syndrome is more prevalent than expected, 
and conditions not usually connected to the disease were 
found

 Scholbach (2005) Celiac Artery Compression Syndrome in Children, Adolescents, and Young AdultsClinical and Color Duplex Sonographic Features in a Series of 59 Cases

http://www.jultrasoundmed.org/search?author1=Thomas+Scholbach&sortspec=date&submit=Submit


Celiac disease Con’t

Median Arcuate Ligament Syndrome

 

Compression of the celiac artery with expiration 
(causes pseudo stenosis)

Relived with deep inspiration 

Can be positional ******** 



Treatment options

 Open Repair

 Endovascular 

 Laparoscopic 



Procedural vs Surgical Outcomes 

 Mesenteric stenting for CMI can be performed with 
low perioperative risk. Compared to mesenteric 
Surgical bypass. Stenting offers a much safer & less 
morbid option. 

 Unfortunately, restenosis and the need for re-
intervention are still an issue, and Sonographic close 
follow up is recommended to maintain secondary 
patency. 

 The number of vessels to intervene on in patients with 
multi-vessel mesenteric stenosis needs further 
investigation.



Renal Artery Ischemia 



HYPERTENSION 

RENAL ARTERY STENOSIS

About 1 in 3 U.S. adults—an estimated 68 million people—
has high blood pressure and 3%-5% of this group has renal 
arterial disease. 

CDC. Vital signs: prevalence, treatment, and control of hypertension—United States, 1999-2002 and 2005-2008. MMWR. 2011;60(4):103-8.



Atherosclerotic Renal Ischemia

 Atherosclerotic RAS (ARAS) is a common condition 
that is often but not necessarily associated with HTN. 
Because of its progressive nature, ARAS is becoming 
one of the leading causes of end-stage renal disease 
(ESRD).

  Indeed, ARAS is reported to progress within 5 years in 
51% of patients, and renal atrophy develops in 21% of 
patients in whom ARAS is initially greater than 60% of 
the caliber of the vessel. 

 http://emedicine.medscape.com/article/1817671-overview



FMD  What Is It? 

 A congenital dysplastic 
lesion, secondary to poor 
development of the 
fibrous, muscular and 
elastic tissue of the artery. 

 Affects the medial layer 
of the artery, and usually 
found in the distal two 
thirds of the artery.

1. Medial FMD (case 
scenario) accounts for 
75-85% of all 
dysplastic lesions 

2. Intimal FMD accounts 
for 5-10% and found 
mostly in children, 
affecting males and 
females equally, found 
in the proximal 
segment of the renal 
artery (1)

 3. Intimal FMD is 
characterized by 
concentric deposition 
of collagen inside the 
intimal elastic lumina (1)

 FMD  Types of FMD



RENAL DUPLEX 
CMS INDICATIONS 

 NEW DIAGNOSIS OF HYPERTENSION 401.9

 RENO VASCULAR HYPERTENSION (MALIG) 
405.01

 UNCONTROLLABLE HYPERTENSION 401.0

 KNOWN RENAL ARTERY STENOSIS 440.1

 RENAL INSUFFICENCY 593.9

 RENAL FAILURE ???

 ELEVATED CREATINE / METABOLIC LEVELS ???

 FOLLOW-UP POST REVASC ??

 KNOWN RENAL  ARTERY ANEURYSM 442.1



Renal Size and Reporting

 When reading a Renal 
duplex compare renal 
size. >2cm difference is 
suggestive of renal artery 
ischemia. 



FMD and Renal Duplex 

 FMD   FMD



 Angiography and FMD  Renal Stenosis



Renal Treatment Options
Angioplasty and stenting 

 Alone or in combination with stent implantation, PTRA 
is increasingly used as an alternative to surgical 
revascularization for the treatment of renal artery 
stenosis (RAS), which may cause HTN or jeopardize 
renal function. Technical success is usually achieved in 
more than 85% of cases; the failure rate is 10%.

 Surgery is  the last option**** Along with Dialysis and 
Transplants.

 http://emedicine.medscape.com/article/1817671-overview



Closing Suggestions 

 Patients with MAS or CA Stenosis are at a elevated risk 
of Renal Artery Stenosis. Therefore, if the patient has a 
history of unexplained hypertension a Renal Duplex or 
Renal testing should be considered. 

 MALS is more prevalent in younger women than men. If 
unexplained abdominal pain, weight loss, epigastric bruit 
are observed consider mesenteric duplex.

 Refer you local cardiovascular interventionalist 



Questions ? 
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