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•Exertional dyspnea / orthopnea

•Upper extremity swelling

•Head / neck fullness / swelling

•Chest wall collaterals

•Headache / dizziness / blurred vision

•Cough / pleural effusion

SVC Syndrome

Venography

Stanford and Doty:  Ann Thorac Surg 41:158-63, 1986

Surgical Treatment

Doty DB:  Ann Thorac Surg 22 (5):490-3, 1976
Spiral Saphenous Vein
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Surgical Treatment

Femoral Vein Ringed ePTFE

Endovascular Treatment: 
Technique

• Anesthesia:
• Local vs General

• Access:
• Right IJ/ brachial /basilic vein 
• Right CFV

• Sheaths:
• 6 F – 12F

• Angioplasty:
• Sequential PTA with 8-10mm HPB

• Stenting:
• Palmaz / Wallstent / Protegé / SMART

Endovascular Treatment

35 yr female with Central Venous Line related SVC 
obstruction. Failed endo attempts X 3 elsewhere

• R IJ access
• Stiff end Glide wire
• R CFV access
• Wire snare in R atrium

• Extravascation
• 14 X 60 mm Protégé
• 13 X 50 mm Viabahn
• Pr grad 16 mm – 0 mm

Endovascular Treatment
80 yr female with lung Ca recurrence in mediastinum 
11 yrs s/p VATS, R  wedge and LN resection

• Balloon reinflation
• Intubation
• Pericardial drainage
• 13 x 50 Viabahn
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ABSTRACT
Purpose To identify whether long-term symptom relief

and stent patency vary with the use of covered versus
uncovered stents for the treatment of benign SVC

obstruction.

Methods and Materials We retrospectively identified all
patients with benign SVC syndrome treated to stent

placement between January 2003 and December 2015

(n = 59). Only cases with both clinical and imaging fol-
low-up were included (n = 47). In 33 (70%) of the

patients, the obstruction was due to a central line or

pacemaker wires, and in 14 (30%), the cause was fibrosing
mediastinitis. Covered stents were placed in 17 (36%) of

the patients, and 30 (64%) patients had an uncovered stent.

Clinical and treatment outcomes, complications, and the

percent stenosis of each stent were evaluated.

Results Technical success was achieved in all cases at first
attempt. Average clinical and imaging follow-up in years

was 2.7 (range 0.1–11.1) (covered) and 1.7 (range

0.2–10.5) (uncovered), respectively. There was a signifi-
cant difference (p = 0.044) in the number of patients who

reported a return of symptoms between the covered (5/17

or 29.4%) and uncovered (18/30 or 60%) groups. There
was also a significant difference (p =\ 0.001) in the mean

percent stenosis after stent placement between the covered

[17.9% (range 0–100) ± 26.2] and uncovered [48.3%
(range 6.8–100) ± 33.5] groups. No significant difference

(p = 0.227) was found in the time (days) between the date

of the procedure and the date of clinical follow-up where a
return of symptoms was reported [covered: 426.6 (range

28–1554) ± 633.9 and uncovered 778.1 (range
Prior material was presented at SIR 2017.
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23–3851) ± 1066.8]. One patient in the uncovered group

had non-endovascular surgical intervention (innominate to

right atrial bypass), while none in the covered group
required surgical intervention. One major complication

(SIR grade C) occurred that consisted of a pericardial

hemorrhagic effusion after angioplasty that required cov-
ered stent placement. There were no procedure-related

deaths.

Conclusion Both covered and uncovered stents can be
used for treating benign SVC syndrome. Covered stents,

however, may be a more effective option at providing

symptom relief and maintaining stent patency if validated
by further studies.

Keywords SVC syndrome ! Benign ! Stent

Abbreviations
SVC Superior vena cava

SIR Society of Interventional Radiology

Introduction

Superior vena cava (SVC) syndrome is caused by

obstruction of the venous blood flow from the upper part of
the body through the SVC to the heart. Although most

cases are due to malignancy [1], benign (non-malignant)

causes can also cause SVC syndrome. The primary benign
causes are fibrosing mediastinitis and indwelling central

venous catheters/intravascular implanted cardiac devices

[2]. Although benign causes of SVC syndrome tend to not
be life threatening, associated symptoms such as facial

swelling, upper limb edema, and headache are a significant

burden to affected patients [3].
Treatments of benign SVC syndrome include surgical

bypass, angioplasty and/or angioplasty with stent placement.

Due to being minimally invasive, angioplasty and stent
placement are now first-line treatments, having replaced

surgical management for SVC syndrome [4, 5]. A range of

stent types is available which can be grouped into covered and
uncovered stents [6]. There is no current consensus as to

whether covered or uncovered stents provide better treatment

outcomes. This study aimed to identify whether symptom
relief and stent patency vary with the use of covered versus

uncovered stents for the treatment of benign SVC syndrome.

Methods and Materials

This retrospective review was approved by the institutional

review board. All patients treated with stent for benign

SVC syndrome between January 1, 2003 and December 31,

2015, were identified using an institutional database

(n = 59). Benign SVC syndrome was defined as any
patient with signs (swelling of the neck, face, or upper

extremity, dilation of neck veins, etc.) and symptoms

(headache, shortness of breath, and visual changes) due to
non-malignant blockage of blood flow through the superior

vena cava into the right atrium [7]. Only cases with both

post-procedural clinical and imaging follow-up were
included (n = 47). Adequate post-procedural clinical fol-

low-up required follow-up with either the Divisions of
Vascular and Interventional Radiology or Vascular Sur-

gery. Adequate post-procedural imaging follow-up was

defined as an SVC digital subtraction venogram (n = 23)
or a contrast-enhanced CT venogram of the chest (n = 24).

All patients were jointly evaluated, triaged, and man-

aged through the Divisions of Vascular and Interventional
Radiology and Vascular Surgery. Patients were referred to

these departments for treatment of benign SVC syndrome

if they met symptom criteria for SVC syndrome as outlined
by Kishi et al. [1]. Signs and symptoms reported by the

patients in this study included headache, visual changes,

face and neck swelling, upper limb edema, and respiratory
difficulty. Patients additionally had a CT Chest with iodi-

nated contrast demonstrating narrowing of the superior

vena cava. The classification of obstruction was based on
venographic criteria by Stanford and Doty [8]. Briefly, 23

(49%) patients had a type I obstruction, 9 (19%) had a type

II, 10 (21%) had type III, and 5 (11%) had type IV.
Access was gained from the right internal jugular vein,

basilic/brachial veins, or right common femoral vein.

Access was based on pre-procedure evaluation with ultra-
sound for patency. Local or general anesthesia was used for

sedation. After placement of a 6–12 French introducer

sheath, diagnostic venogram was obtained through an
angiographic catheter. If venography demonstrated a

stenosis, 5000 UI of heparin was administered and

recanalization was performed with hydrophilic guidewires.
Pressure measurements were then obtained from the right

atrium to peripheral of the obstruction based on operator

preference (obtained in 20 out of 47 cases). Angioplasty
was subsequently performed with 8-mm or 10-mm bal-

loons. If post-angioplasty venography demonstrated resid-

ual stenosis or continued flow through collateral
circulation, stenting was performed. Stent diameter was in

the range of 14 mm with a minimum of 10 mm and a

maximum of 20 mm. The length was selected so that the
underlying obstruction would be covered by the stent. The

selection of a covered or uncovered stent was made by the

operator at the time of the procedure primarily based on
operator preference and comfort with some authors placing

only covered stents while others placing only non-covered

stents. The uncovered stents included Wallstents (Boston
Scientific-Marlborough, MA), Protégé (Covidien-Dublin,
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SVC Syndrome

• 38 yr M severely 
symptomatic SVC syndrome

• Head and neck swelling, 
blurred vision and near 
syncope on bending forward

• Behcet’s syndrome with 
multiple central venous 
catheters for Acyclovir 
therapy

• Occluded prior SVC stents 
and failed recanalization 
attempt

Catheter Related Venous Obstruction

Open Reconstruction SVC Reconstruction

• Open bypass: Anticoagulation for 1 yr 
following open bypass

• Endovascular Rx: Dual antiplatelet 
therapy

• Long term anticoagulation for pts with 
Thrombophilia / Central line thrombosis

•  Late imaging surveillance for recurrent 
symptoms

Long Term Management

Mayo Experience
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Total patients= 149
Open = 57, Endo = 92 

59
(39%)
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Mean age  42 years       
(range 5 – 84 years)
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Open Reconstruction

• 40 yr F severely symptomatic 
SVC syndrome and CNS 
vasculitis

• Occluded prior B/L innominate 
V Evercross stents

Open Reconstruction

Open Reconstruction
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Patency – Open Surgery
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Clinical Outcome

Years

+3 - asymptomatic
+2 - mild symptoms
+1 - improvement
  0 - no change

+

+

+

*Porter et al:  J Vasc Surg 21:635-45, 1995

Mean follow-up 3.2 years (range 0.1 – 17.4 years)

Symptom Grade

Open Surgery- Secondary Interventions
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Endo Repair - Secondary Interventions
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Summary

• Endovascular intervention, though technically 
challenging is safe, with good symptom relief 
and has become the first line of therapy

• Open repair remains an excellent option for 
patients who were not suitable for or who fail 
endovascular intervention

• Open and Endovascular compliment each 
other


