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Abstract
The vascular diseases including aneurysm, occlusion, and 
thromboses in the mesenteric lesions could cause severe 
symptoms and appropriate diagnosis and treatment are 
essential for managing patients. With the development 
and improvement of imaging modalities, diagnostic fre
quency of these vascular diseases in abdominal lesions 
is increasing even with the small changes in the vascu
latures. Among various vascular diseases, fibromuscular 
dysplasia (FMD) and segmental arterial mediolysis (SAM) 
are noninflammatory, nonatherosclerotic arterial diseases 
which need to be diagnosed urgently because these 
diseases could affect various organs and be lethal if 
the appropriate management is not provided. However, 
because FMD and SAM are rare, the cause, prevalence, 
clinical characteristics including the symptoms, findings in 
the imaging studies, pathological findings, management, 
and prognoses have not been systematically summarized. 
Therefore, there have been neither standard diagnostic 
criteria nor therapeutic methodologies established, to 
date. To systematically summarize the information and to 
compare these disease entities, we have summarized the 
characteristics of FMD and SAM in the gastroenterological 
regions by reviewing the cases reported thus far. The 
information summarized will be helpful for physicians 
treating these patients in an emergency care unit and for 
the differential diagnosis of other diseases showing severe 
abdominal pain. 
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Core tip: The vascular diseases in the abdominal lesions 
needs to be appropriately diagnosed and treated 
as it could be lethal if the appropriate management 
is not provided. Mesenteric ischemia caused by the 
atherosclerotic changes is rather famous however, fibro­
muscular dysplasia (FMD) and segmental arterial medio
lysis (SAM) which are noninflammatory, nonatherosclerotic 
arterial diseases are rare and the cause, prevalence, 
clinical characteristics including the symptoms, findings in 
the imaging studies, pathological findings, management, 
and prognoses have not been systematically summarized. 
Therefore, we have summarized the characteristics of 
FMD and SAM in the gastroenterological regions and 
review the cases reported thus far. The information sum
marized will be helpful for physicians treating these pa
tients in an emergency care unit and for the differential 
diagnosis of other diseases showing severe abdominal 
pain. 

Ko M, Kamimura K, Ogawa K, Tominaga K, Sakamaki 
A, Kamimura H, Abe S, Mizuno K, Terai S. Diagnosis and 
management of fibromuscular dysplasia and segmental arterial 
mediolysis in gastroenterology field: A mini-review. World J 
Gastroenterol 2018; 24(32): 3637-3649  Available from: URL: 
http://www.wjgnet.com/1007-9327/full/v24/i32/3637.htm  DOI: 
http://dx.doi.org/10.3748/wjg.v24.i32.3637

INTRODUCTION
A literature search was conducted using PubMed and 
Ovid, with the term “fibromuscular dysplasia” or “seg­
mental arterial mediolysis” and “mesenteric” to extract 
studies published in the last 55 years for fibromuscular 
dysplasia and in the last 21 years for segmental arterial 
mediolysis. We summarized the available information 
on demographics, clinical symptoms, image studies, 
histological findings, treatment, and clinical course. 

FIBROMUSCULAR DYSPLASIA
Clinical characteristics
The detailed clinical and pathological classification of fibro­
muscular dysplasia (FMD) was first reported by Harrison 
and McCormack in 1971[1]. Since then, several studies 
regarding clinical course and histological data have been 
published, and recently, data from the first 447 patients 
from the United States Registry (US Registry) for FMD 
have been reported[1]. FMD is a noninflammatory, non­
atherosclerotic arterial disease of the medium-sized 
arteries throughout the body, which could lead to ar­
terial stenosis, occlusion, aneurysm, and dissection[2]. 

The details of the disease have not yet been clarified; 
however, it is typically found in the renal, extracranial, 
carotid, and vertebral arteries[2].

The disease is rare, with a frequency of 0.02%, 
predominantly occurring in women (91%) with a mean 
age of 55.7 ± 13.1 years especially in the Caucasian 
(95.4%)[2].

The mean patient age at first symptom or sign of 
FMD was 47.2 years (range, 5-83 years)[2]. The mecha­
nisms underlying the pathogenesis of FMD are still poorly 
understood; however, smoking, hormones, HLA-DRw6 
polymorphism, and physiological stimulation have been 
reported to be risk factors[3]. For example, a significant 
dose-response relationship between cigarette smoking 
and the presence of FMD has been reported, with an 
odds ratio of 8.6 when having smoked more than 10 
pack-years of cigarettes[3]. The risk of HLA-DRw6 was 
reported with an odds ratio of 5.0, adjusted for the level 
of smoking[3]. 

FMD can occur in any medium-sized arteries through­
out the body, and dissection and aneurysm have been 
identified in 19.7% and 17.0% of FMD patients, re­
spectively. The three major sites affected with dissection 
are the carotid arteries (14.8% of all patients enrolled), 
followed by renal arteries (4.3%), and vertebral ar­
teries (3.4%)[2,4]. The three major sites affected with 
aneurysm are the renal arteries (5.6% of all patients 
enrolled), followed by carotid arteries (3.6%), and the 
aorta (3.4%)[2]. FMD in abdominal lesions, classified 
as mesenteric FMD, which is caused by the celiac and 
mesenteric arteries, is a rare condition and often presents 
as an incidental diagnosis[2]. On the basis of the US 
Registry data, mesenteric ischemia was reported in only 
1.3% of cases, with aneurysm and dissection in these 
vessels accounting for 6.8% and 22.3% of all cases 
reported, respectively[2].

Symptoms and imaging
The clinical symptoms depend on the vessels involved. 
When the renal arteries are affected, renovascular 
hypertension can be observed. Thus, when the carotid 
arteries are affected, headache, pulsatile tinnitus, and 
dizziness are the major symptoms[2]. Mesenteric FMD 
involves the celiac and mesenteric arteries; therefore, 
mesenteric ischemic symptoms occur, including unspecific 
abdominal pain. We reviewed the literature describing the 
cases and have presented the information in Table 1[5-37]. 
Our literature review summarized a total of 39 cases of 
mesenteric FMD, showing predominance in women, as 
reported, and the median age was 45.2 years (range: 
19-78 years). Regarding the risk factors, four patients 
smoked (10%), two patients had smoking histories (5%), 
and one patient had taken oral contraceptive pills (2.6%). 
The most common presenting symptom was abdominal 
pain (62%), followed by hypertension, diarrhea, nausea 
or vomiting, and headache. Although approximately 80% 
of cases showed symptom improvement, eight patients 
(20%) died because of the severity of the intestinal 
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summary, insufficient information about medications 
was provided; thus, the actual number treated with 
antihypertensive therapy might be lower than 18% 
(Table 1). Anti-coagulation therapy was attempted for 
two patients (5%), including one patient each receiving 
warfarin and aspirin.

Vascular intervention and surgery for revasculari­
zation are considered with the appropriate clinical 
symptoms and are rarely performed other than for the 
renal artery[44]. For the renal artery, endovascular revascu­
larization using the percutaneous transluminal angio­
plasty technique or surgical procedures are considered 
when the patients show hypertension resistant to a 
regimen of three anti-hypertension drugs, including 
diuretics, or in cases of renal artery aneurysm or renal 
artery dissection[2,4,38]. Thus far, no randomized clinical 
trials of revascularization vs medication have been 
conducted. For other arteries, including the carotid artery, 
given that FMD is not an atherosclerotic disease, stenting 
or surgical procedures are not the standard therapy, and 
medication with anti-platelet, anti-coagulant, and anti-
hypertensive agents are the main treatment. However, 
when symptomatic, interventional radiology using the 
percutaneous transluminal angioplasty technique can be 
considered, although it is controversial[38]. In our case 
summary, open surgery was performed on 23 patients 
(59%) and endovascular intervention was performed on 
9 patients (23%). 

Prognosis
Though the prognosis is basically good, when FMD af­
fects the cerebrovascular system, there is a risk of cere­
bral infarction and rupture. A larger number of cases 
are necessary to accumulate the information useful to 
conduct randomized clinical trials. 

SEGMENTAL ARTERIAL MEDIOLYSIS
Clinical characteristics
Segmental arterial mediolysis (SAM) was first reported 
by Slavin and Gonzalez-Vitale in 1976[45] and is a 
rare disease entity for which 50 cases have been 
reported to date. It is defined as a nonatherosclerotic, 
noninflammatory disruption of the arterial medial layer 
of a medium- to large-sized artery. Histologically, it is 
characterized as vacuolization and lysis of the outer 
arterial media[45]. Because of its rarity and difficulty in 
differential diagnosis from the other vascular diseases, 
clinical information is insufficient, and little is known to 
date; however, no significant predominance of sex or 
age has been reported. The mechanisms underlying 
the pathogenesis of SAM that have been reported as 
risk factors are hypoxia, shock, aging, hypertension, 
circulatory disturbance, arteriospasm, and other vaso­
constrictor stimuli[45-47].

Symptoms and imaging
For the abdominal lesion, the most common symptom 

is nonspecific abdominal and flank pain[46]; diarrhea, 
nausea, back pain, headache, hypertension, loss of con­
sciousness, and hemiparesis have also been known to 
be symptoms, although not specific[47]. We reviewed the 
literature describing the cases and have summarized the 
information in Table 2[47-71]. The studies reported a total 
of 26 cases of mesenteric SAM, of which 17 were men 
and 9 were women, with a slight predominance in men. 
The median age was 53 years (range: 25-79 years). 
The most common presenting symptom was abdominal 
pain (78%), followed by various symptoms, including 
shock, diarrhea, nausea, back pain, headache, anorexia, 
hypertension, hemiparesis, and loss of consciousness 
(Table 2). 

With the development of various imaging modalities, 
it has been reported that, in various combinations, SAM 
typically affects splenic, celiac, hepatic, mesenteric, and 
renal arteries in the abdominal lesion[47,72]. Because of the 
involvement of the celiac artery, splenic arterial aneurysm 
is frequently found, and its rupture could affect the 
prognosis. Angiography reveals aneurysms, dissections, 
occlusions, and stenosis; however, the findings could 
overlap with those found in collagen vascular diseases 
and FMD. Therefore, the differential diagnoses between 
the vascular diseases are based on the histopathological 
findings. SAM is difficult to distinguish from FMD, al­
though FMD shows predominance in young women and 
affects renal arteries causing hypertension, whereas 
SAM commonly affects the celiac arteries. In addition, 
the clinical course shows ischemic changes in FMD, 
whereas SAM often causes profuse bleeding from the 
intestinal arteries. However, these findings often overlap 
each other; therefore, accumulation of more detailed 
information is necessary. 

Histology
Although the suspicion of SAM is the basis of clinical and 
radiological features, the gold standard for diagnosis is 
a pathological finding involving injurious and reparative 
phases in the arterial lesions of the surgical specimens. 
These injurious states include mediolysis, separation of 
the outer media, and formation of arterial gaps; key is 
that there is no evidence of inflammation. These changes 
reflect the vascular aneurysms frequently found as 
angiographic features of this condition. Commonly, the 
inflammatory markers are negative and genetic diag­
nosis for collagen vascular disorders shows a normal 
pattern. 

Treatment
The long-term prognosis is unclear, and no standard 
therapeutic strategy has been proposed, to date; how­
ever, given that some SAM cases showed sudden the 
onset of aneurysm rupture, the condition could be 
life threatening. Therefore, SAM treatment includes 
embolization, bypass, and resection of the injured 
arteries. In addition, anti-hypertensive therapy[28] could 
prevent further worsening of the arterial lesions. Anti-
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from the weakened arterial wall[4,46] and is therefore 
symptomatic with acute abdominal and flank pain.

CONCLUSION
Mesenteric vascular diseases are rare compared with 
other disease entities in lesions; therefore, clinical infor­
mation is insufficient and clinical trials to develop the 
standard therapy are lacking. Therefore, an accumulation 
of cases and a summary of the clinical characteristics 
of reported cases are important. For this purpose, 
we have summarized the characteristics of FMD and 
SAM in abdominal lesions. This information could help 
physicians to appropriately diagnose and treat cases, 
including consultation with interventional radiologists and 
surgeons.
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