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 Patient: Male, 38
 Final Diagnosis: Arteriopathy of unknown etiology
 Symptoms: Left groin pain
 Medication: —
 Clinical Procedure: —
 Specialty: Neurology

 Objective: Unknown ethiology
 Background: Dissections occur when the intima is injured and an intramural hematoma develops between the intima and the 

media. There are a multitude of factors which contribute to arterial aneurysms and dissections, that could be in-
fectious, genetic, traumatic, or environmental, but there are still cases for which the etiology is not determined.

 Case Report: We describe a patient who presented with arterial aneurysms and dissections that involved multiple vessels 
over the course of 10 years. We also reviewed the literature on possible risk factors, triggers, and genetic dis-
orders that may predispose patients to developing arterial aneurysms and dissections.

 Conclusions: To the best of our knowledge, this is the first report of this unusual pattern of presentation for idiopathic vas-
culopathy causing multiple dissections and aneurysms in a young patient. Idiopathic vasculopathy resulting in 
aneurysm and dissection is not an entirely uncommon entity; most cases of disparate dissection are not linked 
with a causal mechanism, although genetic influence is often heavily suspected, but it unfortunately often can-
not be proven. We reviewed the available literature for a better understanding of pathologic, radiologic, and 
cytogenetic investigations of arteriopathy of unknown cause.
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 Abbreviations: ICA – internal carotid artery; SMA – superior mesenteric artery; AAA – abdominal aortic aneurysm; 
MRA – magnetic resonance angiography; SAM – segmental arterial mediolysis; FMD – fibromuscular 
 dysplasia; CT – computed tomography; PET – positron emission tomography; FDG – fluorodeoxyglucose; 
ABI – ankle brachial index; CRP – C-reactive protein; CAD – cervical arterial dissections; TGFBR2 – TGF-
beta receptor 2; vEDS – vascular Ehlers-Danlos syndrome; TAAD – familial thoracic aortic aneurysm 
 disorder; SMA – segmental mediolytic arteriopathy
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Background

Arterial aneurysms and dissections are major causes of mor-
bidity and mortality. True aneurysms are an abnormal dilata-
tion of a vessel due to a week arterial wall [1], while false an-
eurysms (i.e., pseudoaneurysms) are caused by blood leaking 
from a vessel, forming a hematoma outside the artery, which 
is contained by the surrounding tissues [2].

Dissections occur when the intima is injured and an intramu-
ral hematoma develops between the intima and the media [3]. 
There are many factors that can contribute to arterial aneu-
rysms and dissections, including infectious, genetic, traumatic, 
or environmental factors, but there are still cases for which 
the etiology is unclear.

We describe a patient who presented with arterial aneurysms 
and dissections that involved multiple vessels on the course 
of 10 years. We also reviewed the literature on possible risk 
factors, triggers, and genetic disorders that can predispose to 
developing arterial aneurysms and dissections.

Case Report

A 38-year-old male presented to our hospital for follow-up of 
a recent left ICA dissection. Past medical history was signifi-
cant for arteriopathy of unknown etiology with multiple an-
eurysms and dissections over the previous 11 years, including 
right ICA dissection, SMA aneurysm, AAA, and bilateral iliac 
aneurysms, which were operatively repaired. He was admit-
ted with a left ICA dissection and was conservatively managed 
with anti-coagulation and anti-hypertensive optimization. MRA, 

as depicted in Figure 1, showed a known dissection of the left 
internal carotid artery beginning approximately 1 cm above 
the bifurcation and extending into the distal cervical segment, 
where there is decreased but still preserved flow. There was 
also a 4-mm pseudoaneurysm of the distal cervical segment 
of the right internal carotid artery.

This was unfortunately not the first arterial dissection in this 
patient, the first of which occurred at age 27, when the pa-
tient had a ruptured left common iliac artery aneurysm. At that 
time, he presented with 2 weeks of left groin pain, an episode 
of pre-syncope, and reduced ejaculatory volume. Pathology 
showed acute medial dissection with local pseudoaneurysm, 
but no evidence of arteritis.

At age 29, he had an episode of severe headache and dizzi-
ness. MRA showed poor flow void within the right ICA, which 
was worrisome for dissection, along with a punctate focus of 
restricted diffusion compatible with a small right parietal in-
farct (Figure 2). The patient was administered aspirin, with no 
surgical options pursued. At that time, inflammatory markers 
were normal. A broad differential diagnosis was considered, 
including Loeys-Dietz syndrome; mutations in genes TGFBR1/2 
were tested but came back negative. Another condition to be 
ruled out was vascular Ehlers-Danlos syndrome, so testing for 
COL3A1 was done, with no mutations detected. Testing also 
was performed to detect mutations in fibrillin 1, MYH11, and 
MYLK genes and all were negative.

At age 30, he developed mesenteric aneurysms presenting 
as abdominal pain, nausea, and vomiting. A CT angiogram 
(Figure 3) demonstrated an 11-mm saccular aneurysm of the 
proximal SMA, with crescentic wall thickening and segmental 

Figure 1.  MRA showing a dissection of the left internal carotid artery (red arrow) beginning approximately 1 cm above the bifurcation 
(yellow arrow) and extending into the distal cervical segment where there is decreased, but preserved, flow (green arrow).
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occlusions. Thus, we sought to determine if this was segmen-
tal arterial mediolysis (SAM), FMD, or mesenteric vasculitis 
suspicious for polyarteritis nodosa. To investigate for the lat-
ter, hepatitis B serology was performed and turned out to be 

negative. PET scan showed moderate FDG uptake in the left 
common iliac artery compared to the aorta and great vessels, 
which was thought to be atypical for segmental arterial medi-
olysis. He was started on a prednisone taper 40 mg daily and 

Figure 3.  The superior mesenteric artery is pathologic, with crescentic wall thickening along the anterior lateral aspect of the vessel. 
The SMA, including the thickened portion of the wall, measures approximately 15 mm in diameter, while the lumen of the 
SMA measures 5 mm in diameter. Approximately 5.7 cm from the origin of the SMA there is an 11-mm aneurysm extending 
anteriorly. A branch vessel, likely the middle colic artery, arises from the aneurysm itself. Distal to the level of the aneurysm, 
several of the jejunal branches appear well-preserved. However, there is segmental occlusion of the ileocolic artery. Several 
tubular soft tissues structures extending along the expected location of SMA branch vessels are likely massively inflamed/
thrombosed portions of the SMA.

Figure 2.  MRA showing poor flow void within 
the right ICA, which was worrisome for 
dissection (red arrow).
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the plan was to follow up in 3 months with repeat PET. Follow-
up took place at a tertiary center where specialists evaluated 
the patient: CT angiogram of the abdomen and pelvis showed 
a new dissection extending form the distal abdominal aorta 
to involve the right common iliac artery, the right internal iliac 
artery, and the proximal right external iliac artery. Additionally, 
there was a 15-mm aneurysm of the right internal iliac artery 
at the level of the divisional bifurcation. There was near-com-
plete resolution of the SMA dissection and pseudoaneurysm.

Out of a strong suspicion for vascular angiopathy, permission 
was obtained to talk to the patient’s mother (father was es-
tranged); she agreed to have a CT angiogram, which was nor-
mal. A maternal sample was evaluated for the MYH11 ge-
netic mutation and she was negative. Given that there was 
no strong evidence suggesting vasculitis as SMA normalized, 
the steroid therapy was tapered off. Follow-up with imaging 
3 months later showed an increasing dilatation of dissected 
right common and external iliac arteries.

At age 31, he underwent a surveillance exercise ABI measure-
ment, despite the absence of claudication symptoms: At rest, 
ABI values were right 1.02 and left 1.09, and these remained 
normal at 1.08 and 1.05, respectively, with ambulation. He was 
evaluated by a rheumatology consultant who did not think he 
had a defined rheumatological illness. Several months later, 
normal values were documented for CRP, myeloperoxidase 
Ab, and proteinase (PR3). Duplex artery US of the right iliac 
artery was stable.

At age 33, he underwent repair of the right common iliac artery 
aneurysm and internal iliac artery aneurysm due to increas-
ing discomfort in the right iliac fossa. He underwent exten-
sive adhesiolysis, omentoplasty, rigid colonoscopy, placement 
of right and left whistle-tip ureteral stents, and repair of a je-
junal enterotomy.

A follow-up CT angiogram was performed after less than a year, 
which demonstrated patency of the right distal aorta to exter-
nal iliac graft. The internal iliac artery graft was compressed 
in its mid-segment against the vertebral body and occluded. 
There was, however, robust distal flow into the distal right in-
ternal iliac artery, as well as at the left iliac artery, which was 
ligated at the initial repair. Collateral flow was provided by 
large distal aortic lumbar branches, as well as via the infe-
rior mesenteric artery. The appearance of the SMA was un-
changed. There was occlusion of the distal iliac branches, as 
well as a first-order renal branch with an infarction in the up-
per pole of the left kidney.

Subsequently, he developed left ICA dissection beginning ap-
proximately 1 cm above the bifurcation and extending into the 
distal cervical segment. The patient presented symptomatically 

with a low-grade occipital headache and was evaluated for 
stroke via vessel imaging and MRI. He did not have stroke, but 
he was found to have an extra-cranial ICA dissection. After dis-
cussion with the patient, he was started on anti-coagulation 
with follow-up in 3 months. His course was uncomplicated, 
and his headache resolved. Follow-up imaging revealed a heal-
ing dissection with proximal formation of a pseudoaneurysm. 
His anti-coagulation was discontinued, and he was placed on 
high-dose aspirin for the foreseeable future.

Discussion

We describe the case of a 38-year-old man who developed ar-
terial aneurysms and dissections that involved multiple arte-
rial blood vessels. Over the course of 11years, the patient suf-
fered from a ruptured left common iliac artery aneurysm, right 
ICA dissection, and SMA aneurysm. He also developed an aor-
tic dissection that also involved the right common iliac artery, 
the right internal iliac artery, and the proximal right external 
iliac artery. Lastly, he presented with left ICA dissection along 
with right ICA pseudoaneurysm.

The exact etiology of arterial dissections is sometimes unclear. 
Many factors have been suggested as possible triggers for cer-
vical arterial dissections (CAD), although the majority develop 
spontaneously or due to minor trauma. These triggers include 
recent infections [4], sports activities and minor sports inju-
ries [5–8], roller coaster rides [9], coughing or sneezing [10], 
and chiropractic neck manipulation [11].

A different set of risk factors predispose to aortic disease. 
Aortic dissection is most commonly caused by hypertension, 
which is responsible for 72% of cases [12]. Having a preexist-
ing aortic aneurysm accounts for 13–19% of cases [13]. Other 
factors that increase the risk of aortic dissections are condi-
tions that cause inflammation in the aorta, including, but not 
limited to, giant cell arteritis, Takayasu arteritis, and syphilitic 
aortitis [14]. Aortic aneurysms, on the other hand, are mainly 
related to aging, male sex, white race, smoking, and athero-
sclerosis [15].

Genetics play an important role in the risk of developing an ar-
terial aneurysm or dissection. Family history of CAD increases 
the risk of developing the disease, even in the absence of 
a well-defined connective tissue or vascular disorder in the 
patient’s family [16,17]. The same is true for abdominal aortic 
aneurysms and thoracic aortic aneurysms [18,19].

Connective tissue and vascular disorders explain only a mi-
nority of CAD cases [20]. The most commonly found vascular 
disorder is fibromuscular dysplasia (FMD), which accounts for 
15–20% of CAD cases [21]. It is a non-inflammatory disease 
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that leads to aneurysms and dissections in the renal and cer-
vical arteries, and, less frequently, the iliac and abdominal vis-
ceral arteries [22]. The diagnosis is usually confirmed with du-
plex ultrasound, CT angiogram, or angiography [23].

Marfan syndrome plays a more important role in young patients 
with aortic dissection, accounting for about 50% of cases [13]. 
It is an autosomal dominant disorder caused by a mutation in 
the fibrillin 1 or, least commonly, by a mutation in the TGF-beta 
receptor 2 (TGFBR2) or TGFBR1 [24]. It is characterized by aor-
tic root dilatation and dissection, mitral valve abnormalities, 
and ocular and musculoskeletal findings [25].

Ehlers-Danlos syndrome type IV (vascular EDS) is rarely re-
sponsible for CAD, accounting only for 1–2% of cases [20,26]. 
However, it is more commonly associated with aortic root dil-
atation and spontaneous rupture of the abdominal aorta, usu-
ally without dissection [27]. The vascular type of EDS (vEDS) 
is an autosomal dominant disease caused by a mutation in 
the COL3A1 gene [28]. Patients usually present with variable 
clinical features that include thin translucent skin, easy bruis-
ing, characteristic faces, and rupture of arteries, uterus, or 
bowel [26], features which our patient did not have.

Other genetic disorders are rarely identified in arterial aneu-
rysms and dissections. Loeys-Dietz syndrome is a newly de-
scribed autosomal dominant disease that is caused by muta-
tions in TGFBR1 and TGFBR2 [29]. It is marked by dysmorphic 
facies along with aggressive aortic aneurysms and dissec-
tions [30].

Familial thoracic aortic aneurysm disorder (TAAD) is another 
genetic disease that results in thoracic aortic aneurysms and 
dissections [18]. Many genes have been associated with TAAD, 
including TGFBR2, MYH11, and ACTA2 [31–33].

Segmental mediolytic arteriopathy (SMA) is in extremely rare 
vascular disease of unknown pathophysiology. Most com-
monly, it causes aneurysms and dissections in the abdominal 
visceral arteries, but other arteries may be involved, includ-
ing the intracranial and coronary arteries [34–36]. Angiography 
may suggest the diagnosis, but SMA is usually confirmed by 

histopathology, which remains the criterion standard for di-
agnosis [37].

Various other genetic disorders have been associated with 
arterial aneurysms and dissections. These include osteogene-
sis imperfecta [38], homocystinuria [39], autosomal dominant 
polycystic kidney disease [40], and alpha-1 antitrypsin defi-
ciency [41]. However, the association of these disorders with 
vascular pathology lacks definitive evidence.

Our patient was evaluated for all of the conditions that can pre-
dispose to arterial aneurysms and dissection. He was a young 
patient who had normal blood pressure and never smoked. 
He did not have any recent or past infections, nor had he ex-
perienced any traumas. None of his family members had sim-
ilar complaints. He was tested for FMD, Marfan, vEDS, Loeys-
Dietz syndrome, TAAD, and SMA; all of the tests came back 
negative. The patient’s condition might be explained by a yet 
to be identified vascular disorder.

Conclusions

To the best of our knowledge, this is the first case report of 
this unusual pattern of presentation of idiopathic vasculop-
athy causing multiple dissections and aneurysms in a young 
patient. Idiopathic vasculopathy resulting in aneurysm and 
dissection is not an entirely uncommon entity; most cases 
of disparate dissection are not linked with a causal mecha-
nism, and although a genetic influence is heavily suspected, 
it often cannot be proven. We reviewed the available litera-
ture for a better understanding of pathologic, radiologic, and 
cytogenetic investigations of arteriopathy of unknown cause.
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