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Abstract
Innominate vein occlusion is a common but morbid pathology that occurs most frequently in the setting of repeated vascular catheterization, tunneled dialysis 
catheters, and implanted cardiovascular devices. There are two major treatment approaches to alleviate this pathology; endovascular therapy and open surgery. Today, 
angioplasty and stenting are commonly employed for symptomatic patients, with open repair reserved for only severely symptomatic patients. New techniques such 
as laser recanalization may provide new access and relief options for patients who fail traditional angioplasty and stenting or who are too high risk for open surgery, 
however the risks and limitations must be considered.
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Introduction 
Innominate and central venous occlusion (CVO) presents an 

increasingly common clinical and technical challenge that is associated 
with significant morbidity and advanced disease. CVO most commonly 
occurs as a result of endovenous scarring secondary to repeated central 
venous catheterizations, catheter placement or implanted cardiovascular 
devices [1-3]. It is often the end stage of a repeated manipulation and 
scarring cycle that is ultimately mediated by intimal hyperplasia and 
fibrin sheath development [4].

Diagnostic modalities

History and physical exam are essential for CVO diagnosis. Duplex 
ultrasound of the upper extremity should be utilized as it is rapid, non-
invasive, and inexpensive, albeit limited by 71% sensitivity for CVO due 
to variable experience of the performing technician, depth of central 
veins, and anatomical structures such as the clavicle [5-6]. CT and MRI 
angiography are alternative initial imaging studies and are particularly 
useful for venous evaluation at the level of the first rib or to detect 
position-dependent obstruction [7]. A recent study in a group of 40 
patients with chronic renal failure showed that CT venography yielded 
a sensitivity and specificity of 88.2% and 97.5% respectively in detecting 
subclavian venous occlusion. Another study by Kim et al. showed that 
CT venography was equal to digital subtraction venography in its 
ability to determine the cause of central venous obstruction and better 
able to evaluate central veins proximal to long segmental obstruction 
[8]. Nevertheless, catheter-based venography remains a widely used 
diagnostic approach for CVO with an excellent ability to delineate 
central venous anatomy from collateral veins [9]. 

Treatment

Treatment options used for CVO are dependent upon the etiology of 
the disease. The use of therapeutic anticoagulation alone has no role for 
recanalization of this process as the issue remains with the development 
of scar tissue. Open surgical techniques are limited to few highly morbid 

operations, including venous bypass and open endovenectomy of the 
occluded central veins via sternotomy. More recently endovascular 
interventions, primarily angioplasty, have become the contemporary 
first-line treatment of CVO. Typical techniques include using back 
and front ends of guidewires, coaxial support catheters and sheaths, 
sequential dilations, covered and open cell stents, and sharp needle 
techniques [10]. Catheter-based thrombolysis is effective for the 
management of CVO secondary to acute thrombosis, especially when 
combined with a staged surgical correction of the anatomical etiology 
for venous compression in the case of PSS [11-13].

The difficulty in recanalizing and maintaining a patent CVO 
occurs from the process of endothelialization, smooth muscle 
cell proliferation, and extracellular matrix recrudencence [14]. 
Percutaneous endovenous angioplasty combined with endoluminal 
stenting has been demonstrated to have acceptable long-term patency 
though similarly is plagued by intimal hyperplasia, restenosis, and the 
need for reintervention [15]. Stent placement is also limited by location 
of the CVO and is contraindicated especially across the thoracic outlet. 

Laser recanalization of CVO has been described recently with good 
medium-term patency [16,17]. This technique may offer an advantage 
compared against more traditional recanalization techniques by 
debulking and allowing for a full-stent expansion. This debulking likely 
removes or reduces the tissue that is typically responsible for endovenous 
webs, intimal hyperplasia, and restenosis. Coupled with the use of 
drug eluting balloons the community anticipates good medium and 
long-term patency rates when paired with self-expanding stents. CVO 
recanalization with excimer laser may provide new access options for 
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patients who would normally not have been candidates for hemodialysis 
access on the ipsilateral extremity. It also offers opportunity to preserve 
and salvage a threatened arteriovenous access [16]. New reports of laser 
recanalization include transvenous pacemaker insertion in patient with 
bilateral subclavian vein occlusions and removal of embedded inferior 
vena cava filters [17]. The potential risk of vessel perforation and death 
should be considered and thus this procedure may not be appropriate 
for all patients, thus future study is certainly needed. 

Conclusion
CVO is an uncommon but highly morbid pathology that occurs 

most frequently in the setting of repeated endovenous catheterization, 
implanted cardiovascular devices, and hypercoagulable conditions 
such as malignancy. There are various treatment modalities available to 
attempt recanalization, including endovascular and open techniques. 
Today, angioplasty and stenting are commonly employed for early and 
mid-stage disease with complex recanalization with lasers and stenting 
of more complex and total occlusive pathology. 
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