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Abstract
This study explores the management methods and approaches for patients with vascular Ehlers-Danlos Syndrome (vEDS) 
in a minimally invasive manner. In this paper, we presented two cases diagnosed with vEDS that presented with multiple 
aneurysms during their lives which were managed intravascularly, and outcomes were expressed. Two young male cases 
diagnosed with vEDS complained of numerous femoral, axillar, vertebral, and superior mesenteric artery aneurysms which 
were managed endovascularly with stent-grafts, coils, and plugs. We aimed to state that managing vascular complications 
in vEDS patients may be done minimally invasive with no major traditional surgery and should contain a multidisciplinary 
approach.
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Introduction

Ehlers-Danlos Syndrome (EDS) is a genetic connective 
tissue disorder caused by a mutation in the COL3A1 
gene, which encodes for type III collagen [1]. The vas-
cular subtype of EDS (type IV EDS) is characterized by 
a high risk of arterial complications, including rupture, 
dissection, and aneurysm formation [2]. Traditional surgi-
cal approaches for the management of vascular compli-
cations in EDS can be challenging due to the fragility of 
the vessels. Endovascular management has emerged as a 
promising minimally invasive approach to manage these 
complications.

In this article, we aim to provide an overview of the 
role of endovascular management, and by highlighting the 
current evidence and ongoing research, we hope to con-
tribute to the growing body of knowledge surrounding the 
use of endovascular management in type IV EDS patients.

Cases Description

The following cases have been presented with the explicit 
written consent from the patients, who have reviewed and 
approved the content to be shared for educational and illus-
trative purposes.

Case 1

An 8-year-old boy attended our hospital complaining 
of vomiting. After appropriate investigations, a 22 mm 
(N: 9.65–11.63 mm) pseudoaneurysm on his infrare-
nal abdominal aorta and a hematoma were found in his 
abdominal CT. The diagnosis of vEDS was confirmed 
after detecting a pathogenic variant in COL3A1 genetic 
testing. The covering segment with pseudoaneurysm 
was treated endovascularly with a 10 × 59 mm balloon 
expandable graft stent implantation. After a month, he 
complained of pain and swelling in his right neck after 
swimming. An enhanced CT revealed an approximate 
20 mm saccular pseudoaneurysm in the proximal V2 
segment of the right vertebral artery. After placing a 
guiding catheter in the right subclavian artery, a micro-
catheter was placed in the pseudoaneurysm lumen with 
the help of a 0.012-inch guide wire. After filling the 
pseudoaneurysm with several detachable coils, total 
embolization of the pseudoaneurysm was observed in 
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control cerebral angiography. In the same session, a 
traumatic vertebrovertebral arteriovenous fistula (AVF) 
was observed in the cervical V2 segment of the right 

vertebral artery. After placing a guiding catheter in the 
left vertebral artery, the fistulous point was reached with 
a microcatheter from the contralateral vertebral artery 
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Fig. 1   A Area of pseudoaneurysm (white arrow) and retroperito-
neal hematoma (red arrow) are observed at the level of the infrare-
nal abdominal aorta of the case 1. B, C Sagittal oblique CT and 3D 
volume rendering images of the aneurysm. D Filling the pseudoaneu-

rysm sac on DSA images (black arrow). E Balloon expandable cov-
ered stent placement. F Pseudoaneurysm filling is not observed after 
the placement of stent

Fig. 2   A, B The pseudoaneu-
rysm was completely occluded 
in contrast-enhanced abdominal 
CT and DSA images at the 2nd 
month follow-up of case 1
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in a trans-circular manner. The fistula level and parent 
artery were embolized with several detachable coils. 
Control angiographies showed total occlusion of the 
AVF. After that, cardiovascular surgery was requested 
to close the intervention site in the left femoral artery. In 
his follow-up after 2 years, he is still alive under celipro-
lol, and there are no aneurysms (Figs. 1, 2, 3, and 4).

Case 2

A 15-year-old male patient complained of hematochezia 
with a diagnosis of superior mesenteric artery (SMA) 
aneurysm. The diagnosis of vEDS was confirmed after 

genetic testing. Although visceral aneurysms are rare in 
EDS patients, his DSA showed a saccular fusiform dis-
secting aneurysm measured 5 × 3 × 2 cm in the distal por-
tion of the SMA. As well as there is also a wide fistulous 
connection between the aneurysm and superior mesenteric 
vein (SMV). Due to the risk of complication, no attempt 
was made and was suggested to intense follow-up. After 
6 years, there were axillary and left femoral pseudoaneu-
rysms after an intervention in another medical center. To 
prevent complications due to the fragility of the vessels, 
vascular surgeons were called in to address any poten-
tial issues. Subclavian artery catheterization cannot be 
achieved with left brachial artery cannulation. Upon the left 

Fig. 3   A Pseudoaneurysm (black arrow) in the right vertebral artery 
and hematoma (asterisk) in the right supraclavicular fossa of case 1. 
B Thinning and pseudoaneurysm due to vasoconstriction in the verte-
bral artery in coronal Maximum Intensity Projection (MIP) images on 
contrast-enhanced CT (black arrow). C Vertebral contrast enhance-

ment is observed in the vertebral vein, paravertebral and epidural 
venous plexus on the right side secondary to the intervertebral fistula. 
D, E DSA images of the pseudoaneurysm and catheterization of the 
aneurysm lumen. F Coil caste after coil embolization
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upper extremity is fed by collaterals, an Amplatzer vascular 
plug 10 × 7 mm is placed in the axillary artery through the 
right femoral artery. Thereafter, the left superficial femoral 
artery was catheterized, and a Fluency Plus 40 × 7 mm stent 
graft was placed. In the patient’s SMA aneurysm, there was 
a regression in its size measured by 4.5 × 2.5 × 3 cm during 
follow-up and calcification in its wall. During his follow-up 
after 6 years, numbness and slight loss of strength in the 
left upper extremity, which was also present in the preoper-
ative period, were observed to be stable (Figs. 5, 6, and 7).

Discussion

Vascular Ehlers-Danlos Syndrome (vEDS) is a rare auto-
somal dominant genetic disorder caused by mutations in 
the COL3A1 gene [3]. The arterial and organ rupture in 
vEDS patients are the most seen complications [4]. The 
early diagnosis of the condition and surveillance imag-
ing such as CTA and MRA are the two most important 
aspects of detecting and managing vascular complica-
tions in vEDS patients [5]. The management of vEDS is 

Fig. 4   A In the DSA image of 
case 1 after left vertebral artery 
catheterization, retrograde fill-
ing in the right vertebral artery 
and early contrast enhancement 
in the vertebral vein and para-
vertebral venous plexus second-
ary to intervertebral fistula are 
observed. B Coil embolization 
of the fistula level via left 
retrograde catheterization of the 
right vertebral artery. C In con-
trol DSA images, the complete 
embolization of the fistula on 
the right side, and a low-flow 
fistula in a thin branch of the 
left vertebral artery to the right 
vertebral vein (black arrow) are 
observed. No additional inter-
vention was planned for this 
lesion, and it was followed up. 
D Coil caste after coil emboli-
zation for pseudoaneurysm and 
intervertebral fistula at the level 
of the right vertebral artery
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challenging due to its unpredictable and life-threatening 
nature, which requires a multidisciplinary approach [5]. 
De Backer et al. highlighted the importance of adopt-
ing the Paris way as a management approach, which 
involves close monitoring of patients and using prophy-
lactic measures such as beta-blockers and angiotensin-
converting enzyme inhibitors [6]. Assessing arterial 
damage in vEDS patients is crucial for determining 

appropriate management strategies. A retrospective mul-
ticentric cohort study by Adham et al. evaluated that the 
patients with vEDS had significantly increased arterial 
stiffness, which was associated with an increased risk 
of arterial dissection or rupture. Therefore, non-invasive 
imaging techniques, such as pulse wave velocity meas-
urement, could be used to monitor arterial stiffness in 
patients with vEDS [7]. Another study by Adham et al. 

Fig. 5   A Upper extremity CTA 
examination reveals a giant 
pseudoaneurysm in the left axil-
lary artery and a hematoma in 
the surrounding area of case 2. 
B DSA image of the aneurysm 
shows narrowing of the axillary 
artery secondary to vasocon-
striction and compression. C 
Pseudoaneurysm filling is not 
observed after embolization 
with vascular plug. D Contrast 
stasis is observed in the aneu-
rysm sac (black arrow: vascular 
plug)
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evaluated that cervical artery dissection is a common 
complication of vEDS and is associated with a high risk 
of stroke, for which prophylactic measures, such as anti-
platelet therapy, should be considered for these patients 
[8]. Endovascular management is a minimally invasive 
approach to managing vascular complications of vEDS 
patients [9]. Alqahtani et al. [10] reported a study that 
included five patients with vEDS who underwent endo-
vascular repair for various vascular complications. The 

study found that endovascular interventions, including 
stent graft placement and embolization, were effective 
in managing vascular complications in vEDS, with low 
rates of perioperative morbidity and mortality. However, 
the use of endovascular procedures in patients with vEDS 
is not without its risks. Patients with vEDS are more sus-
ceptible to endovascular complications, such as arterial 
dissection, perforation, and rupture, due to the fragility 
of their arterial walls [7].

Fig. 6   A, B There is a partial 
thrombosed pseudoaneurysm 
of 8 × 6 × 5 mm in the dis-
tal left main femoral artery 
and narrowing secondary to 
vasoconstriction in the femoral 
artery of case 2. C DSA image 
of the same patient. D After the 
placement of a covered stent 
graft in the patient, no filling 
is observed in the pseudoaneu-
rysm sac (black arrows: stent 
markers)
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Conclusions

Vascular Ehlers-Danlos Syndrome is a potentially life-
threatening genetic disorder. Through analysis of patient 
data in our study, we reveal significant reductions in 
complications such as arterial dissections and aneurysms 
following endovascular intervention. The successful out-
comes underscore the importance of early detection and 

intervention utilizing endovascular techniques. Continuous 
research and refinement of endovascular techniques hold 
promise for further enhancing the efficacy and safety of 
vascular interventions in managing the complex manifesta-
tions of vEDS. Ultimately, our study reinforces the notion 
that targeted endovascular interventions address acute com-
plications and hold promise in fostering long-term vascular 
health and enhancing the quality of life for vEDS patients.

Fig. 7   A, B Giant SMA aneurysm originating from jejunal arterial 
branches, fistulized to the portal venous system of case 2. C, D DSA 
image of the same patient. E Dimensional reduction and wall calci-

fications are observed in the CT angiography of the aneurysm sac 6 
years later (red arrow: arteriovenous fistula point). F 3D volume ren-
dering image of the lesion in E
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