
Vascular Surgery During COVID

Derek Nathan, MD

December 2021



© 2015 Virginia Mason Medical Center

Virginia Mason Vascular Surgery

• Dr. Damon Pierce 

• Dr. Derek Nathan

• Dr. Matthew Bennett

https://www.virginiamason.org/matthew-e-bennett-md


© 2015 Virginia Mason Medical Center

Outline: Vascular Surgery 
During COVID

• Carotid stenosis

• Aortic 

aneurysms

• Peripheral 

arterial disease
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Vascular Surgery During COVID
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COVID: Carotid Stenosis

• Do Not Postpone: 

• Symptomatic carotid stenosis

• Postpone: 

• Asymptomatic carotid stenosis
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• Cerebrovascular Disease → Stroke

• Sudden interruption of blood flow to the 
brain

• Embolus / Thrombosis of cerebral artery

• Hemorrhage 

Carotid Disease: Pathophysiology
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Carotid Stenosis: Asymptomatic 
Disease



© 2015 Virginia Mason Medical Center

• Patients with asymptomatic ≥ 60% stenosis can 

be referred for carotid endarterectomy

• Surgeons should have a low complication 

rate

• Modest benefit at 5 years

• Medical therapy was not optimal

Carotid Stenosis: Asymptomatic 
Disease
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Carotid Stenosis: Asymptomatic 
Disease
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Carotid Stenosis

• Duplex Ultrasound
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Carotid Stenosis: Asymptomatic 
Disease

• Using a 

higher 

threshold 

for surgery 

(> 80% 

stenosis)
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• Patients with asymptomatic ≥ 80% stenosis 

can be referred for carotid endarterectomy

• Surgeons should have a low complication 

rate

• Patients should have a good life expectancy

• Ensure medical therapy optimization

Carotid Stenosis: Asymptomatic 
Disease
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• Number needed to treat to prevent one stroke 

for asymptomatic carotid disease = 20

• Cranial nerve 

injury rate of 4.6%

Carotid Stenosis: Asymptomatic 
Disease
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• Surgery is indicated

• If surgical rate of complications is low

• Patient has life expectancy of 5-10 years

• Medical therapy is optimized

• Goal is annual reduction of stroke risk

Carotid Stenosis: Asymptomatic 
Disease
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Carotid Stenosis: Symptomatic 
Disease
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Carotid Stenosis: Symptomatic 
Disease

• General recommendation of carotid 

revascularization for severe symptomatic 

stenosis within two weeks

Data from Carotid Endarterectomy Trialist Collaboration (NASCET, ECST, 

and VA studies) Naylor AR, Eur J Vasc and Endovasc Surg 2008
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Symptomatic Carotid Stenosis

• Patients with symptomatic high-grade stenosis 

(70-99%) should undergo urgent carotid 

endarterectomy

• Stroke reduction at two years is 9% versus 26%

• Surgeons should perioperative morbidity and 

mortality rates similar to those in trial
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Surgical Management

c/o Vascutek UK



© 2015 Virginia Mason Medical Center 19

Surgical Management
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Surgical Management

• Carotid Endarterectomy

• Typical 1 day hospitalization

• ~90% home POD #1

• Reason for >1d stay usually BP related

• Post-op Follow-up

• 1 , 6 , 12 , 18 , 24 months with duplex

• Yearly thereafter
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Endovascular Management

• Transfemoral filter-
protected CAS* requires 3 
steps that create embolic 
risk

1. Advancing a catheter 
through the aortic arch

2. Navigating the lesion 
before neuroprotection 
established

3. Inadequate 
neuroprotection from 
misaligned filters and 
manual extraction
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Carotid Stenting Versus 
Endarterectomy

• Stenting vs. CEA for Treatment of 
Carotid Artery Stenosis (CREST Trial)

• Symptomatic and Asymptomatic severe 

disease

• Randomized to stenting vs 

endarterectomy

• 30-d stroke/death/MI rate 7.2% vs. 6.8%

• Ten Year Data equivocal
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New Frontiers

Trans Carotid Artery Revascularization

Blood flow is reversed 

from the common 

carotid artery

Dynamic Flow 

Controller

Hi / Low / Off Embolic 

filter (200µ)

Blood flow is returned 

to femoral vein

Working channel for 

interventional devices
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New Frontiers

Trans Carotid Artery Revascularization
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New Frontiers

Trans Carotid Artery Revascularization
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New Frontiers

Continuous high rate of flow reversal 

to remove micro and macro debris 

throughout intervention

Direct transcarotid access 

reduces embolic risks of 

transfemoral catheter 

advancement
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New Frontiers
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CEA TCAR

Reduced rate and severity 

of cranial nerve injury

CREST – 2.1% unresolved at 6mths6

ROADSTER – 0% unresolved at 6mths

Local anesthesia can improve 

recovery time

Cosmetic result of a less 

invasive procedure
Smaller scar in a less obvious 

location than with surgery

New Frontiers
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New Frontiers
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New Frontiers
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Vascular Surgery During COVID
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Abdominal Aortic Aneurysms 
(AAA)

• Do NOT Postpone

• Ruptured or symptomatic AAA

• Infected AAA

• Postpone if possible

• AAA > 6.5 cm

• Postpone

• AAA < 6.5 cm
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COVID: Abdominal Aortic 
Aneurysms (AAA)

• Abdominal aortic 
aneurysm rupture 
is 15th leading 
cause of death 
overall and 10th

leading cause of 
death in men older 
than 55 years
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AAA Natural History 

• VA study 
(n=200)

• Patients with ≥ 
5.5 cm AAA at 
prohibitive risk 
of or refused 
repair 
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AAA Natural History 

• Annual rupture risk by aneurysm 
diameter

40% 

25%

20%

10-15%

5%  
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AAA Natural History 

• VA population

• Older study from 2002

• What about more recent data? 
Different patient population?
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AAA Natural History 

• Over 3000 patients 
with AAA that met 
size threshold for 
repair

• > 5.5 cm men

• > 5.0 cm women

• Kaiser Permanente 
Data
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AAA Natural History 

• Low incidence of rupture
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AAA: Indications for Repair

• Size threshold

• No benefit to 
endovascular repair 
of smaller (< 5.5 
cm aneurysms)

• Surveillance is 
required
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Abdominal Aortic Aneurysm and 
Repair

• Endovascular 
repair

• Minimally 
invasive

• Low morbidity 
and mortality
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Endovascular Versus Open Repair: 
30-Day Outcomes
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• Mid-term 
outcomes of 
open repair 
versus 
endovascular 
therapy are 
similar

Endovascular Versus Open Repair: 
Mid-Term Outcomes
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• In patients 
who survive 
beyond 8 
years, open 
repair is 
superior

Endovascular Versus Open Repair: 
Long-Term Outcomes
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Endovascular Versus Open Repair: 
Long-Term Outcomes
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Endovascular Aneurysm Repair and 
Unfit Patients
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Definition of “Unfit” for Surgery
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Endovascular Aneurysm Repair and 
Unfit Patients
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Long-Term Data on EVAR and Unfit 
Patients
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Long-Term Data on EVAR and Unfit 
Patients
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EVAR and Unfit Patients

• No benefit to endovascular 
aneurysm repair in unfit patients
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Implications and Future Directions

• United Kingdom National Institute for 
Health and Care Excellence recommends 
against elective endovascular repair of 
abdominal aortic aneurysms

• Endovascular repair in ruptured aneurysms

• Endovascular repair for complex 
aneurysms
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Vascular Surgery During COVID
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COVID: Peripheral Artery Disease

• DO NOT POSTPONE 

• Acute  limb ischemia

• Worsening gangrene or infection

• Postpone if possible

• Rest pain or tissue loss

• Postpone

• Claudication
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• Peripheral arterial disease affects 20% 
of people over 60 years of age

• Defined by ankle brachial index ≤ 0.9 

• Prevalence expected to increase as 
population ages

Peripheral Arterial Disease

Inter-Society Consensus for the Management of Peripheral Arterial 

Disease, J Vasc Surg 2007 
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Context: Epidemiology of 
Peripheral Arterial Disease 
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Context: Classification of Peripheral 
Arterial Disease

• Asymptomatic disease

• Symptomatic disease

• Claudication

• Critical limb ischemia:                            
rest pain, ulcer,                           
gangrene
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• Asymptomatic disease

• Symptomatic disease

• Claudication

• Critical limb ischemia:                            
rest pain, ulcer,                           
gangrene

Context: Classification of Peripheral 
Arterial Disease
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• Asymptomatic disease

• Symptomatic disease

• Claudication

• Critical limb ischemia:                            
rest pain, ulcer,                           
gangrene

Context: Classification of Peripheral 
Arterial Disease
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Context: Claudication

• Claudication: pain 
with ambulation

• Affects quality of life 

• Low risk of limb loss

• Medical therapy is 
treatment
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Context: Claudication
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• CLEVER trial

• Claudicants
randomized to 
supervised 
exercise versus 
stenting

• Patients 
randomized to 
exercise did 
better!

Context: Claudication and Exercise
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Context: Claudication and Overuse 
of Intervention 

• Of ~ 200,000 
patients 
diagnosed with 
claudication, 3% 
underwent 
treatment within 
six months of 
diagnosis
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Context: Claudication and Overuse 
of Intervention 

• Of ~ 6,000 
physicians, five 
percent had an 
intervention rate 
two standard 
deviations above 
the mean           
(~ 14%)
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Context: Claudication and Overuse 
of Intervention 

• Performance of intervention of office 
based laboratory (OBL) predicted 
overtreatment 

• Re-imbursement $10,000 in OBL versus 
$1,000 in hospital setting for atherectomy
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Context: Claudication and Overuse 
of Intervention 

• Medicare B data

• Atherectomy is 
associated with 
high rate of re-
intervention and 
higher rate of 
amputation than 
with medical 
therapy
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Context: Claudication and Overuse 
of Intervention 

• Medicare data

• African-
American 
patients in low-
income counties 
more likely to 
undergo 
intervention



© 2015 Virginia Mason Medical Center

Context: Critical Limb Ischemia

• Critical limb ischemia

• Rest pain or tissue loss (ulcer or gangrene)

• Most severe form of peripheral artery 
disease

• “End Stage” Peripheral Arterial Disease
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Context: Critical Limb Ischemia

• 2001 Medicare expenditures for cost 
of PAD related treatment:

$4.4 Billion

• More than congestive heart failure and 

cerebrovascular disease

Hirsch et al, Vascular Medicine 2008
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Context: Critical Limb Ischemia

• Amputation rates approach 50% with                            
medical therapy alone

• One year and five year mortality of 25% 
and 50%, respectively

• Worse prognosis than most cancers

Marston WA, J Vasc Surg 2006

Nehler M, J Cardiovasc Surg 2004
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Treatment: Medical Therapy

• Treat the 
underlying 
disease process

• Address 
modifiable risk 
factors

Norgren et al, J Vasc Surg 2007
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Limb Salvage: Multidisciplinary 
Approach

Wound 

healing

Vascular 

surgery

Infectious 

disease

Hyper-

baric 

medicine

Wound 

care 

center

Primary 

care

Radiology

Foot and 

Ankle 

Surgery

Plastic 

Surgery
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Treatment: Algorithm 
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Endovascular Operating Room

73
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Treatment: Endovascular Therapy

• Endovascular 
therapy

• Relatively non-
invasive 

• Can be done 
with conscious 
sedation 
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Treatment: Endovascular Therapy

• Endovascular 
therapy

• Diagnostic 
angiogram 

• Therapeutic 
angioplasty, 
stenting, and 
other modalities
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Treatment: Advances in 
Endovascular Therapy 

• Atherectomy - remove/debulk plaque

• Drug-eluting balloons (DEB)

• Drug-eluting stents (DES)

76
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Treatment: Drug Eluting 
Technology

Paclitaxel+Hydrophiliic 
Spacer (urea,sorbitol)
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Treatment: Limitations of 
Endovascular Therapy

1. Fitzgerald P. Circulation. 1992. 86:64-70.

2. Scheinert D. J Am Coll Cardiol. 2005;45:312–315.

• Balloons in calcified plaque can cause larger 
dissections, and deeper cracks and tears1

• Stents in calcified lesions may not expand and 
can fracture, causing injury to the vessel
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Treatment: Limitations of 
Endovascular Therapy

• Drug eluting technology has not 
translated to below the knee

• Signal of danger: increased mortality 
with drug eluting stents 
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Treatment: Drug Eluting Stents

• Drug eluting 
stents 
provide 
sustained 
patency and 
durability
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Treatment: Drug Eluting Stents

• Drug eluting 
stents 
increase 
mortality

• 90% of 
patients are 
claudicants
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Treatment: Drug Eluting Stents

• Should not be placed in claudicants

• Should be reserved for patients at 
risk for limb loss who have no other 
options
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Treatment: Surgical Therapy

• Surgical bypass

• Inflow, outflow, conduit



© 2015 Virginia Mason Medical Center

Treatment: BASIL Trial

• Endovascular 
therapy versus 
surgical bypass 
for critical limb 
ischemia

• Randomized 
controlled trial

• Long-term follow-
up
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• No difference in 
survival between 
endovascular 
therapy and 
surgical bypass

Treatment: BASIL Trial
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• No difference in 
limb salvage 
between 
endovascular 
therapy and 
surgical bypass

Treatment: BASIL Trial
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Treatment: BEST CLI Trial
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Summary: PAD

• Optimize medical therapy in patients

• Reserve revascularization for claudicants
who have disabling claudication and have 
failed medical therapy

• No drug eluting stents

• Revascularize patients at risk for limb loss 
as long as benefits exceed risks
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Vascular Surgery in COVID

• Single Center 
Academic 
Trauma Center 
Weekly 
• Surgical volume 

decreased from 
15 cases to 4 
cases

• Clinic volume 
decreased from 
40 patients to 2 
patients
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Vascular Surgery in COVID

• 1103 vascular 
interventions 
across 57 
centers in 19 
countries

• Increased 
mortality 
observed
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Vascular Surgery in COVID

• Increased mortality: Pre vs post 
pandemic

• Carotid: 1% vs 10%

• PAD: 1-5% versus 10%

• Amputation 8% versus 12%

• Aorta elective repair: 3% versus 10%
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Vascular Surgery in COVID

• “Second mortality effects of 
healthcare during Pandemic”
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Thank You

Thank you very much 

for your attention
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Questions?

Virginia Mason would like to thank you for 

joining us and if you have any further questions, 

please don’t hesitate to contact us

Derek.Nathan@virginiamason.org

Office: 206-223-6637

mailto:Derek.Nathan@virginiamason.org
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Thank You!




