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Superior Vena Cava Syndrome — Possibilities
of Intervention Therapy
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SUMMARY

Superior vena cava syndrome is a relatively frequent complication in patients with lung or mediastinal malignant dis-
ease. Standard treatment is usually based on radiotherapy or chemotherapy. During the last 20 years endovascular
methods such as stent implantation and local thrombolysis have been increasingly employed, being more effective in

the treatment of superior vena cava obstruction or stenosis.
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uperior vena cava syndrome is a complex of symptoms caused

by deterioration of blood flow through the superior vena cava
(SVC) to the right heart atrium, resulting in congestion of blood in
the upper part of the body. The syndrome was first described by Wil-
liam Hunter in a patient with an aortic aneurysm in 1757 (1).

ANATOMY OF THE SUPERIOR VENA CAVA

SVC is a thin — walled vessel about 6-8 cm long, situated in the
upper mediastinum. It is formed by the joining of two brachio-
cephalic veins and flows to the right atrium. It is in close contact
with the trachea, right bronchus, aorta, pulmonary artery and thy-
mus. It is also surrounded by lymph nodes. Dorsally, the azygous
vein flows into the SVC and may represent an important collateral
circulation if the SVC is obstructed (2, 3).

ETIOLOGY

The causes of superior vena cava obstruction have changed du-
ring the years. While until the first half of the last century the syn-
drome was mainly caused by the pressure of tuberculous or
syphilitic aortic aneurysms (4), nowadays more than 80 % of SVC
syndromes are triggered by an advanced malignant disease, most
frequently by bronchogenic carcinoma and particularly its
small—cell type, by non-Hodgkin lymphoma (NHL) and by metastat-
ic mediastinal tumours (5, 6). Thyroid carcinomas and thymomes
are more rare causes. SVC syndrome may be caused either by an
external SVC compression, or possibly by a stenosis-related throm-
bosis or a direct infiltration of a tumour into the vessel. Approxi-
mately 5-15 % of patients with bronchogenic carcinoma and 3-8 %
of patients with NHL develop SVC syndrome (7). Benign etiology
is a more rare cause of SVC syndrome, occurring in approximately
15-20 % of all cases (6, 7), but considering the increasing frequency
of central venous catheters and stimulating electrodes implementing,
SVC thrombosis related to venous catheters and cardiostimulating

electrodes is not infrequent. On the other hand, mediastinal fibrosis
is a less common cause, resulting most often from previous lung and
mediastinal radiotherapy (8).

CLINICAL PICTURE

SVC syndrome symptoms follow from the venous congestion in
the drained areas. The seriousness of the syndrome depends on its
onset rapidity and on the duration of the SVC obstruction, as well as
on the related possibility of the dilatation of collateral circulation.
Moreover, it depends on the location of obstruction. If there is
a stenosis or obstruction above the azygous vein ostium, the collat-
eral flow is ensured via this vein contrary to the obstruction below
the azygous vein ostium (9).

Venous hypertension can produce headaches, a feeling of pres-
sure in the neck and head, dizziness, syncopes and coughing. There
may be other apparent symptoms of SVC syndrome, such as oede-
mas of the face, neck and arms, a noticeable dilatation of neck and
arms veins, lips and face cyanosis or even a coma in the final stage
(10, 11).

DIAGNOSIS

If the syndrome is fully expressed, the diagnosis is already evi-
dent from the medical history and physical examination. The diag-
nosis can, however, be specified by a quantity of non-invasive and
invasive examination methods.

An X-ray of the heart and lungs may reveal a widened medi-
astinum, pleural exudate and mediastinal or hilar tumour, particular-
ly on the right side (6). Sometimes dilatation of the azygous vein can
be apparent (12).

A Duplex ultrasonic examination is a non-invasive method that
cannot picture the superior vena cava directly, but it well represents
the subclavial and possibly brachiocephalic veins. On the basis of
indirect signs, such as breathing variability of blood flow or dilata-
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tion during the Valsalva manoeuvre, a duplex ultrasonic examination
can reveal suspicion of central obstruction.

Computer tomography (CT) is a non-invasive examination mak-
ing it possible to display in detail anatomical structures, the cause
and extent of obstruction and of the collateral circulation.

Nuclear magnetic resonance (NMR) provides a higher-quality
image of anatomical structures than CT; however, in our context
NMR availability is still limited, and it is contraindicated in patients
with an implanted pacemaker.

Contrast phlebography remains the gold standard in diagnostics.
It makes it possible to display the level and extent of the obstruction
and of the collateral circulation, as well as potential presence of
thrombi. In specialised departments an endovascular intervention
can be carried out simultaneously. The phlebographic findings are
the cornerstone of the Standford-Doty classification of the obstruc-
tion types: L. type: < 90 % SVC stenosis and a patent azygous vein,
IL. type: 90-100 % stenosis of SVC and a patent azygous vein, III.
type: 90-100 % stenosis of SVC with a reverse circulation in a patent
azygous vein and IV. type: occlusion of SVC and its supplying veins
(3). The main disadvantage of a phlebographic examination is its
invasive character and the necessity use of a contrast agent.

There are other alternatives of examination of the primary disease
aetiology, such as bronchoscopy, pleural exudate puncture and medi-
astinoscopy.

TREATMENT

Treatment of the superior vena cava syndrome depends on the
cause of obstruction, gravity of symptoms, the patient’s prognosis
and wishes.

Pharmacotherapy

In addition to the elevation of the upper part of the body, we use
diuretics and corticosteroids to induce regression of the swelling and
anticoagulant therapy to prevent thrombosis progression. This treat-
ment, however, has very limited clinical effect (10, 13).

Radiotherapy, chemotherapy

If the aetiogogy of the SVC syndrome is a malignancy, radiothe-
rapy, chemotherapy or a combination of the two - depending on the
histological type of the tumour - form the basis of treatment. Most
studies are aimed at bronchogenic carcinoma, which is the main
cause of SVC stenosis or occlusion. Radiotherapy in radiosensitive
and chemotherapy in chemosensitive tumours represents a standard
treatment and brings symptomatic relief due to the reduction in
tumour tissue volume. The effect of radiotherapy ranges from 46 to
90 % within 2 weeks (14-16) while the effect of chemotherapy oscil-
lates between 62 to 80 % in the treatment of small-cell bronchogenic
carcinoma (17, 18). Furthermore, a combination of both treatment
methods can be used (17). Analysis from the Cochrane Clinical Tri-
als Register including 2 randomised and 44 non-randomised studies
of the treatment of SVC obstruction in bronchogenic lung carcino-
ma (and more particularly in its small-cell type) notes the effect of
chemotherapy and/or radiotherapy on the regression of difficulties
caused by the SVC syndrome in 77 % with recurrence in 17 %. In
non-small-cell varieties of bronchogenic carcinoma chemotherapy
and/or radiotherapy led to the regression of symptoms only in 60 %,
with recurrence in 19 %. These traditional methods lead to a clinical
effect with a delay of 2-4 weeks (17, 19, 20).

Surgical treatment

Until recently a bypass operation was the only alternative treat-
ment in the event of failure of conservative therapy with a very good
and long patency, and it still remains an alternative if there is failure

of endovascular treatment or if a radical resection of a tumour can be
effected. Owing to a very good and long patency — 88 % of patient
bypasses with an average observation period of almost 11 years (20)
— some authors prefer this method for cases of benign causes of the
SVC syndrome (21-24). In patients suffering from a malignant di-
sease that are in a general bad state, the necessity of sternotomy is
the main inconvenience.

Stent implantation, local thrombolysis

The history of metal stents use in the superior vena cava started in
1986, when Charnsangajev carried out successful angioplasty of
SVC for the first time, with a stent implantation in 7 dogs with the
mediastinal fibrosis (25). Since then the method has become an
appropriate alternative to a standard conservative treatment. Its tech-
nical success with a subsequent rapid clinical effect has ranged from
90 to 100 % in most of the published studies. In the above-men-
tioned meta-analysis from the Cochrane Clinical Trials Register,
stent implantation led to a regression of symptoms in 95 %, with
a recurrence of SVC syndrome in 11 %, but another recanalization
was possible in most cases; therefore the long-term patency was
92 % (17). In the event of an extensive SVC thrombosis stent
implantation is accompanied by local thrombolysis. In his study,
Kee effected local thrombolysis in 27 patients with an acute SVC
thrombosis of malignant etiology that in itself led to recanalization
in 4 patients (15 %), while the remained patients underwent a stent
implantation. During the local thrombolysis one patient with
a small-cell carcinoma of lung died of pulmonary embolism of
thrombotic and tuberculous masses (26). Other papers show a simi-
lar or better technical and clinical effect (27-31). The rapidity of
endovascular therapy is also advantageous — the clinical effect
comes in a short interval of 2-4 days (26-31). Local thrombolysis
effected before proper stent implantation decreases the volume of
thrombotic material that could embolise during the procedure. The
dissolution of the thrombotic mass also reveals the cause of SVC
obstruction, thus reducing the number and length of stents necessary
for the recanalization of the obstruction - which, incidentally, brings
a considerable economic benefit (26). The evident disadvantage of
this therapy is an increased risk of bleeding complications in patients
with an increased risk of potentially fatal bleeding due to their prin-
cipal tumour disease. According to the published studies, fatal bleed-
ing complications during the local thrombolysis occur in 0-5 %; only
one small study with 10 patients noted a complication rate of 10 %
(1 patient died) (26-31).

OWN EXPERIENCES

During the period of October 2002 to December 2004 three
patients with acute superior vena cava syndrome of malignant etio-
logy were admitted to the ward of angiologic intensive care of the
27 internal clinic of cardiology and angiology, 1% Medical Faculty
of Charles University in Prague. Two patients had already undergone
unsuccessful treatment in another hospital — 1x systemic thrombol-
ysis and 1x percutaneuous aspiration thrombectomy were performed
without any considerable effect. The aetiology was as follows:
arelapse of malignant thymoma, Ewing’s sarcoma and stomach ade-
nocarcinoma. SVC thrombosis in the patient with Ewing’s sarcoma
was associated with the central venous catheter.

Intervention performance

After sonographic or CT verification of the SVC obstruction, we
bilaterally spiked the brachialis vein and inserted the 6F case by
Seldinger method, in local anaesthesia under sonographic or X-ray
control. Via the cases we performed a phlebography to reveal the
character and the extent of the disease. The thrombosis and the com-
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Figure 1. The first patient: phlebography from both brachial veins,
a complete occlusion of SVC, there is a thrombus in a junction of
brachiocephalic veins

Figure 3. The first patient after 44 hours of local thrombolysis and
implantation of 2 self-expanding stents

plete SVC obstruction were present in all three cases. The first
patient had patent brachiocephalic veins (Fig. 1, 2, 3). The second
patient had a thrombosis of both SVC and left brachiocephalic vein
(Fig. 4, 5) and the third patient had a thrombosis of SVC, both bra-
chiocephalic and subclavia veins and a unilateral thrombosis of the
left axillaris vein. We administered Heparin 5000 U IV and via the
cases, by means of soft hydrophilic conductors, we inserted local
thrombolysis catheters with lateral orifices into the coagulum. We
commonly use the recombinant tissue-plasminogen activator (rt-PA,
Actilyse®, alteplasum) in the total dose of 1 mg/h into the catheters,
and we applied heparin in an initial dose of 1250 U/h into the inser-
ted case, with the dose adjustment according to APTT. The target
value should be between 2-3 multiples of normal values. We per-
formed a control phlebographic examination at intervals of 12 to 24
hours to consider the treatment effect and reposition of inserted
catheters. The total time of local thrombolysis was on average 57.6
hours (38-60 hours); in one case the local thrombolysis alone led to

Figure 2. The first patient after 22 hours of thrombolysis
(partial SVC recanalization with residual thrombi)

Figure 4. The second patient: phlebography from both brachial veins,
thrombosis of axillar vein on the left, both subclavial veins and both
brachiocephalic veins are occluded, the superior vein cava fills poorly

Figure 5. The second patient after 60 hours of local thrombolysis and
bilateral implantation of 2 self-expanding stents on boundary of subclavial
and brachiocephalic veins (residual thrombosis in the subclavial vein on
the right, contrast agent however flows away very well from the periphery)
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a complete opening of the venous vascular system, while in the two
remaining cases an intervention performance followed — the implan-
tation of stents into the SVC or into the brachiocephalic trunks and
the subclavian vein. A quick regression of the swelling of the upper
part of body and the regression of subjective symptoms came in all
cases. In all patients we continued anticoagulant treatment by low-
molecular heparin and a subsequent warfarinization after the perfor-
mance. No complications appeared in our patients during the local
thrombolysis and during their stay in our ward (on average 6.6 days).
Subsequently 2 patients died during the following observation — one
died of intracranial bleeding caused by brain metastases (using the
therapy of low-molecular heparin) 2 weeks after the operation. The
second patient died of the progression of his malignant disease after
3 months. The third patient has been without clinical signs of relapse
of SVC syndrome, and the intervented veins have still been patent
according to the executed examination as well.

CONCLUSION

Superior vena cava syndrome is a relatively frequent complica-
tion in patients with lung or mediastinal malignancy. The standard
treatment on the basis of radiotherapy or chemotherapy is successful
in a wide range of 45-80 %; however the clinical effect comes with
a delay of 2-4 weeks. Endovascular treatment — stent implantation —
is a highly effective method in short lesions, with a technical and
clinical successfulness of 90-100 % and a quick effect. Local throm-
bolysis followed by angioplasty and possibly stent implantation is an
appropriate method in an extensive thrombosis of SVC and other
veins draining the upper part of body. The risk of fatal bleeding in
local thrombolysis is 4-10 % according to the published papers. In
contrast to radiotherapy, endovascular treatment allows reinterven-
tion in cases of relapse of SVC syndrome. The high cost of the inter-
vention performance is a disadvantage, but it is still a fraction of sum
expended for the total treatment cost of patients with the malignant
disease.

The surgical treatment is an alternative for the cases of failure of
conservative and intervention therapy or for patients with benign
causes of the superior vena cava obstruction.

Abbreviations

aPTT  — Activated Partial Tromboplastin Time

CT — computer tomography

SVC - superior vena cava

NHL - non-Hodgkin lymphoma

rt-PA - recombinant tissue-type plasminogen activator
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