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Surgical Management in 
Vascular Ehlers-Danlos Syndrome

• We do not have VEDS specific guidelines for aneurysms but can 
extrapolate from current aneurysms/dissections recommendations
• General principles of open surgical techniques
• The role of endovascular approaches
• Knowing (or suspecting) the diagnosis in the preoperative setting 

improves the outcomes 



13 subtypes of EDS

Vascular EDS 
(VEDS) is

5% 
of all Ehlers-

Danlos 
syndromes

EDS: Connective tissue 
disorders with a triad of 
joint hypermobility, skin 
hyperextensibility, and 
tissue fragility



Cerebrovascular  33%

Celiac 19% 

Hepatic 14% Splenic 21%

SMA 7%

IMA 2% 

RRA 11%
LRA 12%

Iliac arteries 40%

Peripheral 9%

139 aortic/arterial 
pathologies in 53 

individuals (51% Male, 
median age 33 years)

Ascending Thoracic 
Aorta 5%

Abdominal Aorta 
12%

Descending 
Thoracic Aorta 7%

Oderich et al, Journal of Vascular Surgery, 2005
Shalhub et al, Journal of Vascular Surgery, 2019



VEDS has a unique morphology of the infrarenral abdominal aorta and 
common iliac arteries (Bell-Bottom iliacs)



Bell Bottom Iliacs

42F, c.970G>A p.Gly324Ser 



Aortic and arterial repair in VEDS is feasible

Shalhub et al, JVS, 2014 
Shalhub et al, JVS. 2020

• Most aneurysms and dissections can be managed 
non-operatively

• Elective repairs have better outcomes than repairs 
in the emergency stetting

• Knowing the diagnosis improves the outcomes 

• Yes, there are risks but the outcomes are better 
when the repair is performed in an elective setting 
at a well supported setting
• Currently we do not have VEDS specific guidelines but can 

extrapolate from current aneurysms/dissections 
recommendations

• When intervention is required for an enlarging 
arterial aneurysm or rupture, embolization and 
stenting are well tolerated 



Vascular 
Surgery 
Principles
• Repair is indicated by size of 

aneurysm or complications 
of dissection 

• Risk of surgery <<<<< Risk of 
aneurysm rupture or 
complications of dissection 

• Management approach 
(medical and surgical) varies 
by type and location of the 
aortic and arterial pathology 



Shared decision-making
patient priorities

• Age
• Cardiac function
• Frailty / comorbid conditions
• Prior operations

• The genotype helps predict tissue phenotype & assist with surgical planning
• Biological twinning

When does the benefit of 
open repair outweigh the risk 
of long-term endovascular 
secondary interventions & 
failure?



Case

• 38 y/o F with VEDS (COL3A1 c.718G>C, p.Gly240Arg) diagnosed at age 
15 y/o
• Family History
• Father had VEDS

• Died at 49 from descending thoracic aortic aneurysm rupture
• Brother has VEDS

• Alive, age 37 with history of aortic dissection and colonic perforation



R. renal infarct and hemoperitoneum of unclear source





Carotid Cavernous Fistula at age 32



Aorto-Iliac Aneurysm Progression

J Am Heart Assoc. 2017









Risk factor modification
• Smoking cessation
• Assessment and treatment for 

hypertension
• Moderate aerobic exercise 

Medical Management 
• Beta blockers, Angiotensin 

Receptor Blockers
• Vitamin C
• Low dose Aspirin (dissections)
• Stool softeners (avoid 

constipation) 

Medical management principles

Lancet, 2010



Avoid Fluoroquinolones

Avelox (moxifloxacin)
Baxdela (delafloxacin)
Cipro (ciprofloxacin)
Factive (gemifloxacin)
Levaquin (levofloxacin)
Generic ofloxacin



Operation

• Right Common Femoral Artery 
Exposure



















L CIV 
densely 
adherent to 
the left CIA 













Discharged to home on POD 15 3 years post op



Proximal 
aortic 
neck

0.25-inch 
Penrose 

drain

Aortic 
clamp

Circumferential 
felt strip

Circumferential 
felt strip

Felt 
strip

Open Surgical Techniques Principles



RCIA
LCIA

REIA RIIA

26 ( COL3A1 c.1347+1G>A)



• Gentle retraction
• Minimize excessive tissue manipulation
• Padded clamps/avoid repeated 

application
• Avoid vessel loops or umbilical tape if the 

genotype corresponds to a severe 
phenotype

• Felt strips for the anastomosis 
• Pledgeted repairs
• Avoid hypertension

Open Surgical Techniques Principles



26 ( COL3A1 c.1347+1G>A)





Tissue quality variability by genotype 

• Variability in tissue quality in arterial tissues in VEDS can be 
appreciated 
• Glycine substitution affects collagen folding:
• Size
• Charge 



Collagen triple helix Gly-x-y

Glycine substitution affects 
collagen folding: Size, Charge 



64 (c.2200C>A, p.Leu734Ile) 38 (c.718G>C,p.Gly240Arg)45 (c.1347+1delG) 26 (c.1347+1G>A)

Pathogenic COL3A1 variant types have different impact on tissue quality



Iliac artery

26 (COL3A1 c.1347+1G>A)



26 (COL3A1 c.1347+1G>A)

Skin Abdominal aorta



Skin Abdominal aorta

26 (COL3A1 c.1347+1G>A)



August 2018

Endovascular Aortic Intervention in Patients
With Connective Tissue Disease (EVICTUS)

• N=171 (2005-2020)
• 18 aortic centers in Europe, Asia, North 

America, & New Zealand. 
• Marfan syndrome: Clinical diagnosis 
• Loeys-Dietz syndrome: genetic testing
• VEDS: Clinical diagnosis 
• Median follow-up: 4.7 years (1.9-9.2)



Biological twinning & Shared Decision Making
Using pre-existing data from family members (or similar variants)

Shalhub & Byers. J Vasc Surg Cases Innov Tech. 2023 Apr 20;9(2):101192 

VEDS COL3A1 c.555delT p.Gly186Valfs*36, Null variant

60-year-
old female

stable repair 7 years later

65-year-
old male

stable repair 4 years 
later



39-year-old male (COL3A1 c.970G>A p.Gly0324Ser Missense variant)

One year follow up



Subclavian Artery 
aneurysm embolization Published: December 16, 2022



• Cross-sectional analysis of 1547 individuals presented 
between 1992 and 2021 with pathogenic variants in COL3A1

• N=88  / 40 interventions in 34 patients (38.6%)
• 6 (18%) more than one intervention 

• 21 Open surgical repairs 
• 10 Splenectomies
• 17 (81%) ruptured splenic artery/spleen rupture
• 19% intraoperative mortality / 1 AVF 2 years later

• 18 Endovascular interventions (Embolization (Most since 2010)
• 8 (47%) ruptured aneurysms
• No deaths or access site complications 
• Four patients (23.5%) had a new SAA in the remaining splenic 

artery



32-year-old female (COL3A1, c.3500G>A, p.Gly1167Asp) 



Permissive Hypotension
“Permissive hypotension to 
maintain a systolic blood 
pressure of 80 mm Hg 
limits volume overload and 
appears sufficient to 
maintain critical end-organ 
perfusion”

The risk of secondary events may 
increase with the severity of the initial 
event, the length of the hospital stay, 
the invasive character of treatment, 
and the extent of fluid overload

JVS 2018 Jan;67:2-77

Byers et al, Am J Med Genet C Semin Med Genet 2017;175:40-47



One year prior
Old coils

37-year-old male (COL3A1 c.3103G >A, p.Gly1035Ser)

New aneurysm in residual splenic artery

Ruptured middle colic artery 2 years later requiring 
laparotomy. Iatrogenic injury to spleen à splenectomy 



Technical 
Tips

• Gentle wire 
manipulation
• Softer 

wires/catheters

• Access site 
complications 
(early and 
delayed) –
consider open 
exposure and 
repair of the 
femoral 
arteries 

c.2735G>A, p.Gly0912Asp

Wei Lum et al, Annals of Vascular 
Surgery, 2012 



External Iliac Artery





Endovascular Technical Tips

• Minimal to no oversizing 
• No ballooning of seal zones
• Prefer devices with lower radial force
• Ideally, graft to graft 

• Be mindful of potential access site 
complications (early and delayed)

Avoid repeated sheath 
exchanges



Plan for open 
exposure of 
the common 
femoral artery
Avoid vessel 
loops

“U” stitch 
monofilament 
pledgeted
repair

Avoid 
repeated 
sheath 
exchanges

Circumferential 
artery
reinforcement

Access site considerations




