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Introduction
Vena cava superior (VCS) is the largest vein in the body that collects 

returned blood from the head, upper extremities and upper chest to the 
heart. Superior vena cava syndrome (SVCS) occurs when obstruction of 
VCS restrain blood flow from the head, upper extremities and chest to 
the right atrium. The syndrome was first described by Wiliam Hunter in 
1757 [1] and this case was due to syphilitic aortic aneurysm compression 
of VCS. Today malign diseases are responsible for syndrome in over 
97% of cases, mostly due to extrinsic tumor compression following 
with compression by enlarged mediastinal lymph nodes [2]. However 
direct tumor vein invasion and intraluminal thrombosis can occurs. 
Lung cancer (small cell and non-small lung cell carcinoma) accounts 
for the majority of cases (75%) primary located on the right side which 
is four times frequent as those on the left because of vena cava superior 
anatomy [3]. Approximately 5 -10% of patients with lung malignancy 
will develop SVCS [4]. Other malignancy in thorax such a lymphoma 
accounting about 15% and metastasis (especially breast carcinoma 
about 7%) as well as other rarely mediastinal malignancy can be 
followed with SVCS also [5]. Benign conditions like, granulomatous 
mediastinal diseases, mediastinal fibrosis, struma, trauma, infections, 
aortitis, central venous lines, pacemaker which can cause SVCS which 
is beyond scope of this article. SVCS is usually diagnosed by clinical 
presentations with congestion and edema of the head and upper 
chest as well as vein distension across chest and neck. Dyspnoea is 
present in 50-80% of patients [6]. Pain, cough and hoarseness are 
reported relatively often also [6,7]. In severe cases of SVCS laryngeal 
and cerebral edema can occur following changing in mental status, 
syncopal attacks, lethargy, headache, stridor and coma [8]. Untreated 
tracheal obstruction/compression as well as brain herniation will result 
in death. The locations and time to onset of clinical manifest SVCS is 
in relation how severe symptoms are present. Collateral vessels that are 
usually described in SVCS are azygos and hemiazygos vein, intercostals, 
mediastinal, paravertebral, internal mammary, thoracico-epigastric, 
thoraco-acromioclavicular and anterior chest wall vein [9]. Usually 
it takes several weeks time to fully developing of collateral pathways. 
Vena azygos is very important vessel and symptoms are aggravated if 
the vena cava superior is compressed or occluded below origin of vein.

Diagnostic Methods
As mentioned earlier SVCV is diagnosed clinically verified by 

diagnostic methods. The majority of patients with SVCS has abnormal 
chest X ray with dominant sign of widening of mediastinum up to 60% 
of cases and pleural effusion up to 26% [10]. Computerized tomography 
(CT) of the chest with contrast is a preferable method today which 
allows precise detection of cause as well as extension of the blockade 
and collateral pathways. Magnetic resonance imaging can be used in 
patients with contraindication to contrast CT. Invasive venography 
is planned as a part of interventional procedure. Radionuclide 
venography is an option in detection of obstructive vein trombose but 
fails to detect cause and extent of obstruction. 

Treatment of SVCS

The management of SVCS depends on the histological type of the 
tumor as well as tumor staging. It is mandatory to obtain histological 

diagnose before treatment. Principally there are two main strategies, 
one with primary focus for symptoms relief (endovascular stent) and 
other with focus to treat underlying cause of SVCV (radiotherapy and 
chemotherapy). The median estimated survival period for patients 
with SVCS is about 6 months, range from 1 to 9 months [11]. The 
treatment options include supportive steroid and diuretic therapy 
which is temporarily, radiotherapy (RT), and chemotherapy and stent 
placement. Due to terminal stadium of patients surgery is very rare a 
possibility. 

Radiotherapy: Radiotherapy offer symptom relief in the 75% 
patients with small cell lung cancer and in 66% patients with non SCLC 
[12]. The majority of patients are symptom free about 2 weeks after 
course, but in some of the cases symptom relief is recorded after 72 
hours [13]. There are to protocols, one with high initial fraction over 3 
Gy and another with standard protocol. However there is no difference 
between the two protocols, quicker symptom relief can occur with 
high initial fractions protocol. The course long depends of tumor 
histology and nature of the treatment and varies from 1-2 up to 7-8 
weeks [14]. There are some contraindications as well as complications 
of radiotherapy but that is beyond scope of article. 

Chemotherapy: Chemotherapy is treatment of choice for SVCS 
caused by lymphoma, SCLS, germ cell tumor followed by symptom 
relief up to 80% patients with lymphoma as cause and up to 77% 
in patients with SCLC [5]. The response rate is similar as in the 
radiotherapy and ranges from one to two weeks. Radiotherapy can 
be used in these tumors groups, but chemotherapy is preferable due 
to better long term efficacy. Additionally radiotherapy plays a role in 
special group of the patients. 

Endovascular treatment: The placement of stent in vena cava 
superior can restore venous return following with prompt symptom 
relief. The procedure is performed under local anesthesia with punction 
of the femoral vein and/or jugular internal vein usually with ultrasound 
guided. Other vascular access such as subclavian vein can be used as 
alternative routes in a case of obstruction of jugular or femoral vein. In 
this situation ultrasound guided vein punction is recommended [15]. 
Superior vena cavography is performed to obtain information about 
distal and proximal landing zone, which should be at least 10 mm 
on the both side. After the crossing the stenosis with guide wire self-
expandable stent is placed using bone markers for precise placement 
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usually, however newer angiographic equipment has “road map” which 
is useful also. Generally self-expandable stent is used due to better 
adaptability to vessel wall as well as stent length and flexibility. There are 
several self-expandable stent on the marked and there is no significant 
difference between them [16] excluding one report about Gianturco 
stent with some difference. There is no evidence that bilateral stenting 
of both brachiocephalic veins is better compared with a stenting of only 
one brachiocephalic vein in a case of the involvement of both veins but 
complications could be higher in bilateral vein stenting [17]. There are 
still a few unanswered questions regarding interventional technique 
such as medications before and after stent placement. Some authors 
recommend routine pre-dilatation of the vein before stent placement 
and other performed direct stenting following with post dilatations 
if the residual stenosis is above 50% of lumen which is our technique 
also and predilatation is performed only if the stent cannot cross the 
stenossis /obstruction [18,20,22]. Especially, complications can occur 
if tromb is presented in VCS when pre-dilatation is performed even 
a case of vein rupture after pre-dilatation is described [21]. There is 
no consensus about pre-dilatations balloon size also however lower 
or the same balloon diameter as vein diameter is recommended. The 
anticoagulant therapy (AT) is another controversy and there is no 
general consensus about it due to bleeding risk. Some recently results 
suggest that is no differences between patient who received AT and /
or aspirin and the patients who do not receive scheduled AT therapy in 
term of stent thrombosis occurrence [18,22]. Our policy is that patients 
received 5000 IU heparin during interventions and on the individual 
basis continuous with anticoagulant therapy if the pre-interventional 
was discovered thrombus in VCS. It is recorded high technically success 
after stent insertion [21-23]. The majority of patients record completely 
or significant disappearing of the head and upper extremity edema, 
following with reductions of headache, dyspnea and collateral venous 
circulation [21,23,24]. There are no prospective randomizer studies 
which compare RT or chemotherapy and stent placement. The systemic 
review from Rowell and Gleeson [25] is the biggest collect data which 
showed symptom relief in 95% of patients treated with stent placement 
and relapse rate op to 11% which is possible to treat endovascular in the 
majority of the cases with balloon angioplasty, new stent insertion and/
or with fibrinolysis. This is better result compared with chemotherapy, 
RT, and combination of chemotherapy and RT in patients with SCLC 
with symptom relief in 77%, 78% and 83% respectively. In NSCLC 
patients chemotherapy is followed by symptom relief in 59% and RT in 
63%. Relapse rate range from 19 up to 50% of cases.

Currently patient with SCLC, lymphoma and other sensitive tumor 
is treated primary with chemotherapy. In patients with non SCLC, 
stent insertion seems to be reasonable option but RT is still primary 
method in the majority of center. Endovascular stent is mainly reserved 
after failure of RT or chemotherapy. Randomized study compared RT 
and primary stent insertion in non SCLC is necessary to shows primary 
role and quality of life after stent deployment in this group of patients, 
however primary stent insertion allows additionally RT and/or 
chemotherapy. Complications after stent insertion are a relatively rare 
and including stent fracture and migration (10%), pulmonary emboli, 
local hematoma, but several fatal cases are reported after intervention 
with pericardial tamponade [26]. Jean Baptiste et al described covered 
stent insertion to treat vein rupture successfully in to patients [27]. The 
interventional radiologist should be aware about those complications 
and treatment possibility. 

Conclusion
SVCS treatment should be individualized based on tumor histology 

and symptoms severity as well as patient’s life expectancy. Endovascular 
stent placement in SVCS is a safe interventions followed with rapid 
symptom relief. High clinical success and relative low relapse rate as 
well as possibility to treat relapse endovascular again are arguments for 
more liberally using of stent in these patients. 
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