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Summary

Purpose: Superior vena cava (SVC) syndrome is caused 
by SVC stenosis or occlusion, frequently as a consequence of 
lung cancer or a mediastinal tumor. SVC syndrome is char-
acterized by unpleasant symptoms and the condition usually 
leads to death if untreated. Treatment with radiation therapy 
and chemotherapy may produce an initial relief, whereas 
operations with bypass are associated with high mortality 
and morbidity. The purpose of our study was to show the 
efficiency of percutaneous stenting in the SVC for relieving 
SVC syndrome secondary to malignant diseases.

Patients and methods: From January 1999 to March 
2003, 17 patients with malignant SVC syndrome were evalu-
ated at the “Metaxa” Cancer Hospital. Their caval stenoses 
were confirmed by means of computed tomography and 
venography. There were 15 males and 2 females with a 
median age of 62 years (range 47-79).

The SCV syndrome was caused by malignant disease 

in all patients: bronchogenic carcinoma in 14 and lym-
phoma in 3.

All patients underwent placement of a self-expandable 
(wallstent) endovascular (vena cava) prosthesis.

Results: All procedures were successfully carried out 
without complications. The average time for wallstent place-
ment was 37 min. There was no sign of bleeding and the 
wallstent was well positioned on chest roentgenograms.

All patients, without exception, noticed an immediate 
improvement, with relief of dyspnea and rapid resolution 
of headache. Cyanosis disappeared over the first hour and 
swelling resolved gradually over the first 24 hours.

Conclusion: Percutaneous venous wallstent place-
ment in the SVC is a simple, safe and effective technique 
to rapidly relieve SVC syndrome caused by malignant 
diseases.
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Introduction

Obstruction of blood flow in the SVC results 
in symptoms and signs of SVC syndrome. SVC ob-
struction can be caused either by invasion or external 
compression of the SVC by contiguous pathologic pro-

cesses involving the right lung, lymph nodes, and other 
mediastinal structures, or by thrombosis of blood within 
the SVC. Occasionally, both mechanisms coexist. 

SVC syndrome was first described by William 
Hunter in 1757 [1]. This syndrome is caused by ma-
lignant diseases in 85-95% of the reported cases [2,3]. 
Bronchogenic carcinoma is the etiology in about 80% 
of the cases, with lymphoma and metastatic disease 
comprising 15% and 5%, respectively. Mediastinal in-
flammation as a result of fibrosing mediastinitis and 
granulomatous disease caused by histoplasmosis pre-
dominates the benign causes of SVC syndrome [4].

With the advent of long-term central venous cath-
eterization for diagnostic or therapeutic interventions, 
catheter-related thrombosis causing SVC syndrome is 
characterized by swelling of the face, neck and arms, 
with dyspnea, cough, and collateral thoracic circula-
tion [5].
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Treatment with radiation therapy and chemo-
therapy may produce an initial relief, whereas opera-
tions with bypass are associated with high mortality 
and morbidity [6,7]. 

The purpose of our study was to show the effi-
ciency of percutaneous stenting in the SVC for reliev-
ing SVC syndrome secondary to malignant diseases.

Patients and methods 

From January 1999 to March 2002, 17 patients 
with malignant SVC syndrome were evaluated at the 
“Metaxa” Cancer Hospital. Their caval stenoses were 
confirmed by computed tomography and venography 
(Figure 1). The procedure was performed under local 
anesthesia. Patients were monitored for oxygen satu-
ration, blood pressure and cardiac function (electro-
cardiogram). The stents were introduced into the right 
common femoral vein through a 9- French sheath. We 
used self- expanding wallstents in all patients.

A SVC cavogram was systematically carried out 
in all patients by femoral injection of 50 ml Ultravist-
300 with opacification of the bronchiocephalic conflu-
ence (Figure 1).

A final SVC cavogram confirmed the potency of 
the stent, showing that the stent placement was correct 
in all patients with sufficient caliber of the stenosed 
SVC (Figures 2-4). Intravenous heparin was adminis-

Figure 1. Venography in patients with superior vena cava  syn-
drome.

Figure 2. Venography after placement of the stent.

Figure 3. Thoracic radiograph after positioning of the stent.

Figure 4. Positive control of the stent placement in the superior 
vena cava.
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tered to all patients (5000 IU bolus) at the beginning 
of the procedure, followed by infusion of 1000 IU 
per hour for the first 24 hours to maintain the heparin 
plasma level at twice the normal thromboplastin level. 
On day 2 after the procedure, low molecular weight 
heparin was administered and continued for at least 
1 month and then oral anticoagulation therapy (1 mg 
acenocoumarol and aspirin 100 mg daily) was given.

Results

Fifteen males and 2 females patients aged from 
47-79 years (median 62), were subjected to stent place-
ment. All of them had swelling of the neck and face 
with venous distention (Figure 5a and b). One patient 
presented cerebral edema and another one hoarseness. 
The SVC syndrome was caused by malignant disease 
in all patients: bronchogenic carcinoma in 14 and lym-
phoma in 3. The mechanism of SVC syndrome was 
caused by either lymph node compression of the SVC 
in 9 patients or direct compression of the SVC by lung 
cancer invading the mediastinum in 8 patients. 

All procedures were successfully carried out 
without any complication. The average time for 
wallstent placement was 37 min (range 23-49). All 
patients, without exception, noticed an immediate 
improvement with relief of dyspnea and rapid resolu-
tion of headache. Cyanosis disappeared over the first 
hour and swelling resolved over the first 24 hours. 
SVC syndrome was completely relieved in all patients 
within 2 weeks. No clinical complications occurred; in 
particular, no patient experienced clinical symptoms 
of pulmonary embolism or pulmonary edema during 
or after the procedure. 

The patients’ follow-up ranged from 0.5-7 
months (median 5.5). Re-obstruction of the stent and 
recurrence of the SVC syndrome occurred in 2 (11.4%) 
patients, due disease progression. The median survival 
time of the 14 lung cancer patients was 3.2 months 
(range 1-7) from the date of the stent placement, while 
the 3 patients with lymphoma were lost to follow-up 
7 months after stent placement, being alive and well 
at that time.

Discussion

Because SVC syndrome is mainly caused by ad-
vanced lung and mediastinal cancers, it is generally 
associated with poor prognosis [8]. As shown in our 
study, the median survival time was only 3.2 months. 
Therefore, good palliation is the main objective in such 
cases. When radiation therapy and chemotherapy are 
inefficient to improve SVC syndrome, other techniques 
must be discussed. With recent advances in percutane-
ous interventional vascular technology, thrombolytic 
agents, angioplasty and intravascular stents have been 
used in the management of SVC obstruction [9].

The intraluminal self-expanding percutaneous 
stent placement was performed under local anesthesia 
with radiological control. The stent can be compressed 
and introduced through a Teflon polytetrafluoroethyl-
ene catheter sized 8F-12F, depending on the caliber of 
the wire and the diameters of the stent.

When the stent is released from the catheter, it 
expands to its original diameters [10]. The wallstent 
device maintains the advantage of the metal stent and 
its narrow woven mesh greater flexibility and longer 
length make it superior to the Gianturco stent [10].

Pulmonary edema, due to the sudden increase 
in venous return after SVC stent placement, has been 
reported [11]. However, patients with chronic complete 
vessel occlusion or severe coagulopathy and those with 
cardiac failure are candidates for intravascular stent 
placement [12]. 

Figure 5a and b. A patient with neck and face edema, and vein 
distention of the anterior thoracic wall.
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Before placing a SVC stent, the extent and de-
gree of stenosis or obstruction must be meticulously 
studied [13,14]. A venogram in two different projec-
tions is essential. The extent of stenosis may be poorly 
visualized and may actually be misleading if only one 
projection is obtained. The venogram should allow 
for evaluation of the length, severity and location of 
the obstruction. Careful evaluation of the extent of 
collateral circulation and the presence of thrombus 
or tumor ingrowth should be well documented be-
fore intervention [15,16]. Not infrequently, patients 
with SVC syndrome present with acute or subacute 
thrombosis of the SVC. The initial treatment of choice 
in those circumstances is thrombolytic therapy [17]. 
The thrombolytic agent is delivered directly into the 
thrombus by infusion catheters that are centered in the 
thrombus [18]. When the thrombus has been dissolved, 
the underlying obstruction can be identified and treated 
with stent placement. The thrombolytic agents most 
commonly used are urokinase (2000 IU/kg/h) and tis-
sue plasminogen activator (0.02 mg/kg/h) [19]. 

In conclusion, percutaneous venous stent place-
ment in the SVC is a safe and simple palliative proce-
dure for treating SVC syndrome caused by advanced 
lung cancer and lymphoma [20-22]. Palliation of 
symptoms is achieved immediately in the vast ma-
jority of patients. Complications are rare and usually 
minor. 
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