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ABSTRACT

Purpose The purpose of this paper is the retrospective anal-

ysis of endovascular therapy for the treatment of superior

vena cava syndrome (SVCS) of malignant cause. This study fo-

cuses on the effectiveness of the therapy regarding the dura-

tion of remission, symptom control and practicability.

Materials and Methods From January 2003 to November

2012, therapeutic implantation of one or more stents was

performed in 141 patients suffering from SVCS. The medical

history was retrospectively researched using digitalized pa-

tient files. If those were incomplete, secondary research was

conducted using the cancer registry of the General Hospital

Nuremberg, the cancer registry of the tumor center at Frie-

drich-Alexander-University Erlangen-Nuremberg (FAU) or in-

formation given by physicians in private practice. This data

was collected using Microsoft Office Excel® and statistically

analyzed using IBM SPSS Statistics 22®.

Results 168 stents were implanted in 141 patients (median

age: 64.6 years; range: 36 – 84), 86 being male and 55 being

female. In 121 patients, SVCS was caused by lung cancer

(85.8 %), in 9 patients by mediastinal metastasis of an extra-

thoracic carcinoma (6.4 %), in 3 patients by mesothelioma of

the pleura (2.1 %) and in 1 patient by Hodgkin’s disease

(0.7 %). There was no histological diagnosis in 7 cases (4.9 %).

The primary intervention was successful in 138 patients

(97.9 %). Immediate thrombosis in the stent occurred in the

remaining 3 cases. Recurrence of SVCS was observed in 22 pa-

tients (15.6 %), including 5 early and 17 late occlusions. Stent

dislocation or breakage was not observed. As expected, the

survival after implantation was poor. The median survival was

101 days, and the median occlusion-free survival was 80 days.

Conclusion The symptomatic therapy of SVCS with endovas-

cular stents is effective and safe. Despite effective symptom

control and a low rate of recurrence, the patients' prognosis

is poor.

Key Points:
▪ Patients with SVCS of malignant cause have a poor prog-

nosis.

▪ Lung cancer is the most common cause for SVCS.

▪ Endovascular therapy is safe and effective.

Citation Format
▪ Büstgens FA, Loose R, Ficker JH et al. Stent Implantation for

Superior Vena Cava Syndrome of Malignant Cause.

Fortschr Röntgenstr 2017; 189: 423–430

ZUSAMMENFASSUNG

Ziel Das Ziel der Arbeit ist die retrospektive Aufarbeitung von

fast zehn Jahren der endovaskulären Therapie der oberen Ein-

flussstauung bei maligner Grunderkrankung. Es soll auf den

klinischen Erfolg der Stentangioplastie, die Rezidivfreiheit
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und das Überleben sowie die möglichen Komplikationen ein-

gegangen werden.

Material und Methoden Retrospektiv wurden 141 Patien-

ten aufgearbeitet, bei denen zwischen Januar 2003 und No-

vember 2012 ein oder mehrere Stents zur Therapie einer obe-

ren Einflussstauung maligner Genese implantiert wurden.

Krankengeschichte und Verlauf wurden primär anhand digita-

lisierter Patientenakten recherchiert, bei Unvollständigkeit

wurde sekundär auf Papierakten, das Krebsregister des Klini-

kum Nürnberg sowie des Tumorzentrums der Friedrich-Ale-

xander-Universität Erlangen-Nürnberg (FAU) oder Auskünfte

von behandelnden niedergelassenen Fachärzten zurückge-

griffen. Die erhobenen Daten wurden in Microsoft Office Ex-

cel® gesammelt und mittels IBM SPSS Statistics 22® statistisch

sowie grafisch ausgewertet.

Ergebnisse Bei 141 Patienten (medianes Alter 64,6 Jahren;

Range 36 – 84), 86 Männer und 55 Frauen, wurden primär

168 Stents implantiert. Die Ursache der oberen Einfluss-

stauung war bei 121 Patienten ein Bronchialkarzinom

(85,8 %), bei neun Patienten mediastinale Metastasen extra-

thorakaler Karzinome (6,4 %), bei drei Patienten Pleurameso-

theliome (2,1 %) und bei einem Patienten Morbus Hodgkin

(0,7 %). Bei sieben Patienten (4,9 %) erfolgte aufgrund des

schlechten klinischen Zustandes keine histologische Abklä-

rung der Grunderkrankung. Die Intervention war bei 138 Pa-

tienten (97.9 %) primär erfolgreich. Bei den restlichen drei Pa-

tienten kam es zu Sofortverschlüssen durch Thrombosen im

Stent. Insgesamt traten im Verlauf bei 22 Patienten (15,6 %)

Rezidive der Einflussstauung auf, darunter fünf Früh- und 17

Spätverschlüsse. Stentbrüche oder -dislokationen traten nicht

auf. Das Überleben nach Intervention war aufgrund der zu-

grunde liegenden Tumorerkrankungen erwartungsgemäß

limitiert. Median überlebten die Patienten 101 Tage, das me-

diane rezidivfreie Überleben betrug 80 Tage.

Schlussfolgerung Die symptomatische Therapie der malig-

nen oberen Einflussstauung mittels endovaskulärem Stent ist

ein effektives und sicheres Verfahren. Trotz der guten Symp-

tomkontrolle und niedrigen Rezidivraten ist die Prognose der

Patienten schlecht.

From the introduction of endovascular stents at the middle/end
of the 1980 s to the approval of the Food and Drug Administration
(FDA) of balloon-expandable stents in 1994 and the introduction
of drug-eluting stents (DES) 12 years ago, endovascular stents
have become an important option in the medical treatment spec-
trum over the last 30 years [1]. They are most commonly used in
coronary artery interventions [2]. Stents are also successfully used
in the treatment of peripheral arterial disease (PAD) typically in
combination with balloon angioplasty [3, 4]. In addition to use in
the larger pelvic and femoral arteries, stents are now also implan-
ted in the arteries of the lower leg. As a result of the success of
stents in arteries, they have also been used in venous stenoses
initially in animal experiments and later in humans [5, 6].

Superior vena cava syndrome that develops when the superior
vena cava is displaced or stenosed is now one of the main applica-
tion areas in the venous system. In over 90 % of cases, superior
vena cava syndrome is the result of a malignant tumor that is
causing displacement or is growing in an infiltrative manner in
the thorax. The primary disease is lung cancer in more than 80%
of cases [7 – 10]. Benign causes, such as catheter thromboses or
strictures following radiation, are significantly rarer [11]. In the
over 55 000 new cases of lung cancer predicted in Germany in
2016, it must be assumed that superior vena cava syndrome is
already present in 3 – 5% of patients at the time of initial diagnosis
or will develop over the course of the underlying disease [12, 13].
Due to the poor prognosis of six months (median) accompanied
by typically serious clinical symptoms, such as face, eyelid, and
arm edema, headaches, and dyspnea when lying down, and the
high degree of patient suffering, quick relief is necessary [14–
16]. Treatment with corticosteroids, diuretics, and anticoagulants
as well as radiotherapy and chemotherapy do not provide fast
treatment success. Although surgical intervention with recon-
struction of the superior vena cava has been described, this tech-
nique is not used in the clinical routine [17 – 19].

In studies with small cohorts, it was shown that stent implanta-
tion is more effective than the therapy approaches mentioned
above. Treatment of the dyspnea and edema of the face, neck
and upper extremities also facilitates subsequent or current treat-
ment of the underlying tumor disease. This improves the patient's
overall clinical condition [7, 20].

The present study is a retrospective report of almost ten years
of experience with stent implantation for symptomatic therapy of
superior vena cava syndrome.

Materials and Methods
All patients in whom one or more stents had been implanted for
the treatment of superior vena cava syndrome from the start of
digital data recording in 1999 to the cut-off date (11/30/2012)
were identified using a code-based database query in the radiolo-
gy information system of the General Hospital Nuremberg (medi-
WORKS®, MediTec GmbH, Bad Salzdetfurth, Germany). Patients
with superior vena cava syndrome with a benign cause were ex-
cluded. The patient history and disease course were primarily de-
termined by accessing the digitalized patient files. If the data re-
garding the pre- and postinterventional course of the underlying
disease were not complete, secondary research was conducted
using paper files, an internal cancer registry for pulmonary tu-
mors, the clinical cancer registry of the university tumor center,
or information given by physicians in private practice. Since this
yielded only incomplete data for patients from 1999 up to and in-
cluding 2002, these patients were also excluded from the analysis.
In the case of ambiguities regarding the location or classification
of the constricted superior vena cava regarding stenosis or occlu-
sion on the basis of the available written findings, the intervention
scans stored in the Picture Archiving and Communication System
(Ashvins® PACS, Medical Communications Software and Hardware
GmbH, Karlsruhe, Germany) and the always available thoracic CT
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scan were reevaluated. Stenoses were graded on the basis of the
DSA series and the image morphology. Stenosis of ≥ 70% of the
vessel diameter was considered high-grade stenosis. The data
was collected in Microsoft Office Excel®, processed, and statisti-
cally and graphically evaluated with IBM SPSS Statistics 22®.

Intervention
Upon receiving written informed consent from the patients, inter-
ventions were performed in an angiography suite using a system
(Axiom Artis dTA®, Siemens Healthcare, Forchheim, Germany) for
digital subtraction angiography (DSA). Patients with dyspnea
were monitored via pulse oximetry during the intervention. The
right femoral vein was typically used for access. After local anes-
thetization and puncture, a 7F introducer was inserted. In the
usual technique the right atrium is probed with a selective cathe-
ter to visualize any deep stenosis or an occlusion from the caudal
direction. After careful probing of the stenosis, a hydrophilic
probe wire (0.035-inch Radifocus® guide wire, stiff type, Terumo
Corp, Tokyo, Japan) was used to probe either the right or the left
brachiocephalic vein and a selective catheter was inserted to be
able to determine the best vessel for stent implantation. Implan-
tation was performed either straight into the right brachiocepha-
lic vein or in an arc into the left brachiocephalic vein. The always
available thoracic CT scan in axial planes or coronary reconstruc-
tions was additionally used for this purpose (▶ Fig. 1a, b). An Am-
platz wire (0.035-inch Amplatz Super Stiff®, Boston Scientific,
Marlborough, USA) was then inserted. This was then used to
insert the stent catheter after electronic determination of the
necessary length and caliber of the stent. Positioning and slow
implantation of the stent were performed under fluoroscopy gui-

dance (▶ Fig. 1c, d). Exclusively self-expanding stents were
implanted. After control DSA, it was determined whether addi-
tional dilatation was indicated due to incomplete stent expansion
and/or unsatisfactory stent flow. Only balloons with a diameter of
up to 12mm were used to prevent possible rupture of the vena
cava. To prevent early thrombosis in the stent, interventions
were performed with administration of 5000 IE heparin. The pa-
tient received a compression bandage after the procedure and
was put on 6 hours of bed rest. Anticoagulation therapy was not
performed on a regular basis but rather as determined by clinical
colleagues under consideration of the increased risk of bleeding in
tumor disease.

Results
In total, the disease history, intervention data, and course of the
underlying disease for 141 patients (median age: 64.6 years;
range: 36 – 84), including 86 men and 55 women, were analyzed
retrospectively. The malignant cause of the superior vena cava
syndrome was histologically confirmed prior to the intervention
in 96 patients (median: 32 days; range: 0 – 2060) and after the in-
tervention in 35 patients (median: 4 days; range: 1 – 37). As a
result, superior vena cava syndrome was already present in
one-fourth of the patients in our cohort prior to initial diagnosis
of the underlying disease. Histological confirmation was not per-
formed in seven cases due to the palliative treatment situation.
The date of diagnosis could not be determined in the remaining
cases. 121 cases of lung cancer including 64 cases of small-cell
and 56 cases of non-small-cell and 1 case of undifferentiated
lung cancer, 9 extrathoracic carcinomas (kidney, prostate, breast,
thyroid gland, and colorectal cancer) made symptomatic by med-
iastinal metastases, 3 pleural mesotheliomas, and 1case of Hodg-
kin's disease were diagnosed.

57 patients underwent chemotherapy prior to and 74 after the
intervention. 31 patients underwent radiotherapy prior to and
55 after stent implantation. Moreover, emergency mediastinal
radiation was performed in 12 patients in addition to stent im-
plantation. The indication for interventional therapy of superior
vena cava syndrome was determined on the basis of the clinical
situation and in connection with contrast-enhanced CT scans by
the treating department and/or the tumor board in consultation
with radiology. Stent implantation was performed on an elective
basis in 89 patients and on an emergency basis in 52 patients.
▶ Fig. 2 shows the distribution of the different degrees of stenosis
of the veins in which the interventions were performed. In all
primary interventions (n = 141), the superior vena cava was sten-
ted 125 times and the left brachiocephalic vein was stented
62 times. 168 stents were implanted in primary interventions:
1 stent 116 times, 2 stents using the stent-in-stent technique
23 times, and 3 stents 3 times. The average length and the aver-
age diameter of the stents were 73.6 millimeters and 13.7 milli-
meters, respectively.

The implanted stents are summarized according to product
name and dimensions in ▶ Table 1, 2. In 89 cases residual taper-
ing of the stent remained after release of the stent due to incom-
plete expansion thus necessitating additional dilatation. Balloons

▶ Fig. 1 a Patient with high-grade stenosis of the superior vena
cava due to mediastinal spread of a small cell lung carcinoma,
CAT scan with coronary reconstruction; b Axial slice, same patient;
c Depiction of the high-grade stenosis after probing of the left bra-
chiocephalic vein; d Good runoff after stent implantation. A steno-
sis remains despite additional dilatation.
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with a size of up to 12/40mm (Boston Scientific, Marlborough,
USA) were used.

On the whole, the interventions were well tolerated. In six pa-
tients diazepam was administered intravenously for sedation and
four patients received dipidolor for pain therapy. In subsequent
DSA series, good drainage was seen in 138 (97.9 %) patients via
the stented vessel segment. Symptom improvement (immediate
effect) was documented while still in the angiography suite in
9 patients. Stent breakage or dislocation was not observed.
Immediate occlusions due to thrombotic material in the stent
occurred in three patients while still on the angiography table
with subsequent dilatation helping in only one case. One patient
who developed acute right heart failure after the intervention
died on the same day as the intervention. The subsequent autopsy
showed that the left pulmonary artery was constricted by tumor
tissue resulting in stenosis. Another patient who also developed
right ventricular load was able to be treated by stent implantation
in the stenosed pulmonary artery. Aside from these five patients,
all patients received a clinical benefit from the intervention.
Symptom improvement was reported in the image conferences.
Stent breakage or dislocation or rupture of the superior vena
cava during additional dilatation did not occur as an additional
major complication. Thus the rate of these life-threatening com-
plications was 1.4 %. The three immediate occlusions were classi-
fied as minor complications. Additional minor complications were
not observed. The rate was therefore 2.1%.

Within the first 30 days after intervention, 5 clinical relapses
(recurrence of superior vena cava syndrome) occurred (median:
17 days; range: 2 – 23). Partial thrombosis of the superior vena
cava was already present in 4 of these patients during stent
implantation. This is probably a risk factor for early stent occlu-
sion. In one case 50% residual stenosis remained in the stent after
angioplasty. Three of these suspected early occlusions were diag-
nosed via angiography with PTA availability. One examination
showed good stent perfusion so that no reintervention was neces-
sary. A recanalization attempt was made in early thrombosis in

the two other patients. Pre-dilatation with stent reimplantation
resulted in an improvement of clinical symptoms in one of these
patients. In the other patient the reintervention via dilatation
was unsuccessful so that recanalization was not achieved and the
patient's clinical condition did not improve.

Clinical relapse occurred in the later course of the underlying
disease in 17 other patients (median: 128 days; range: 53– 492).
In total, 7 reinterventions were performed in these 3 patients with
late occlusions (▶ Table 3). Thromboses in the stent were the
cause. However, it is not possible to rule out tumor thrombosis
since histological confirmation was not performed. In the remain-
ing 14 patients, reintervention was not performed after consulta-
tion with the colleagues of the treating hospitals due to the
advanced tumor disease with a high probability of the recurrence
of early occlusions.

Thus, there were 22 cases of clinical relapse and 9 reinterven-
tions with PTA or balloon dilatation in 5 patients. The patency rate
of the primarily implanted stents on day 30, 60, 180, 365, and
730 after intervention was 95.2, 94.0, 83.7, 85.7 and 85.7 %,
respectively.

Survival
Given the primary disease and palliative therapy, the survival rates
were limited as expected. 27 (19 %) patients died in the first
30 days after intervention. The median overall survival time after

▶ Table 2 Absolute number of primarily implanted stents sorted by
dimension and in relation to the total number of stents (n = 168).

dimension of stents in millimetre number

14/80 77 (45.8%)

14/60 44 (26.2%)

12/80 19 (11.3%)

12/60 6 (3.6 %)

14/89 6 (3.6 %)

14/69 2 (1.2 %)

other 13 (7.7 %)

not determined 1 (0.6 %)

▶ Fig. 2 Type of stenosis in absolute numbers and in relation to the
total number (n = 141).

▶ Table 1 Absolute number of primarily implanted stents sorted by
brand name and in relation to the total number of stents (n = 168).

stent number

Smart-Stent 135 (80.4 %)

Wallstent 21 (12.5 %)

Zilverstent 8 (4.8 %)

EpicStent 3 (1.8 %)

not determined 1 (0.6 %)
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intervention was 101 days and the relapse-free survival time was
80 days (▶ Fig. 3). ▶ Table 4 shows a summary of the median sur-
vival rate after initial diagnosis and the median relapse-free and
overall survival rates after primary intervention. In our cohort,
patients with a tumor that was not histologically diagnosed had
the worst overall survival rate after intervention (75 days) fol-
lowed by patients with small-cell lung cancer (95 days) and
non-small-cell lung cancer (121 days). Patients with other cancer
diseases survived the longest after stent implantation (median:
143 days).

Different results were seen in relapse-free survival regarding
superior vena cava syndrome after intervention: Although
patients without histological confirmation still had the worst
survival rate (52 days), patients with small-cell lung cancer re-
mained relapse-free for the longest time (median: 94 days). Most
cases of relapse (n = 13) occurred in patients with non-small-cell
lung cancer and thus the median value decreased to 78 days.
After initial diagnosis, the median survival time of all patients

was 235 days. In patients with small-cell and non-small-cell lung
cancer, it was 235 and 230 days, respectively (▶ Fig. 4).

A statistically significant difference between the median re-
lapse-free and overall survival rates after elective or emergency
stent implantation could not be shown. Patients treated on
an emergency basis had a median relapse-free survival rate of
80 days and an overall survival rate after intervention of 83 days,
while patients treated electively had rates of 92 and 106 days,
respectively.

Moreover, it was examined whether there were differences in
survival time between patients with initial (close to histological
diagnosis) superior vena cava syndrome or superior vena cava
syndrome with onset in the course of the underlying disease.
Due to a lack of data as to when the superior vena cava syndrome
occurred for the first time, the intervention data and the final his-
tological confirmation were used as surrogate parameters and the
patient cohort was divided into two subgroups on this basis: Stent
implantation prior to histological diagnosis and stent implanta-
tion after histological diagnosis. Comparing these two groups
showed that there was no difference regarding the median survi-
val time between patients with initial superior vena cava syn-
drome (240 days) and superior vena cava syndrome with onset in
the course of the underlying disease (235 days). However, the
subgroup analysis of small-cell lung cancer showed a significant
difference with p = 0.012 (log rank) (▶ Fig. 5): Patients with initial
superior vena cava syndrome and therapy of symptoms via stent
had a median survival time of 326 days after initial diagnosis.
Patients with superior vena cava syndrome onset during the
course of the underlying disease had a median survival time of
only 209 days. In the case of non-small-cell lung cancer, this con-
nection could not be proven.

At the end of data recording (March 31, 2014), 4 patients were
still alive.

Discussion
Since the initial description by Hunter in 1757, the etiology of
superior vena cava syndrome has changed dramatically. Infec-
tions, once the main cause, have been replaced in 90 % of cases

▶ Fig. 3 Overall (dashed) and relapse-free survival (solid line) after
intervention in days.

▶ Table 3 Overview of 7 reinterventions in 3 patients with late-onset recurrence.

patient A patient B patient C

1. reintervention 113 days after primary intervention 423 days after primary intervention 492 days after primary
intervention

technique and outcome
of reintervention

dilatation + 1 stent, successful dilatation + 1 stent successful stent, successful

2. reintervention 188 days after primary intervention 452 days after primary intervention 535 days after primary
intervention

technique and outcome
of reintervention

dilatation + 1 stent successful dilatation + 1 stent successful lysis, successful

3. reintervention – 472 days after primary intervention –

technique and outcome
of reintervention

– dilatation, successful –
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by malignant diseases, with lung cancer comprising more than
80% of this group. In our cohort, more than 85% of patients had
lung cancer and 40 % had small-cell lung cancer. This coincides
with the data in the literature [7, 9].

Although benign causes such as thromboses at central venous
catheters are increasing and are responsible for the development
of superior vena cava syndrome in more than 40 % of cases in
some case studies, they are rare compared to neoplastic causes
[14, 21, 22]. Superior vena cava syndrome is a serious disease
and further limits the quality of life of cancer patients due to ser-
ious symptoms such as face, eyelid, and arm edema, headaches,
and dyspnea or orthopnea. Radiotherapy alone, as proposed by
some authors as a more aggressive therapy regime (8 Gy three
times per week for 3 weeks), does reduce tumor size in up to
90% of patients thus improving symptoms [23]. However, due to
the formation of edema as often occurs at the start of radiother-
apy in the treated area and initially increases the symptoms of
superior vena cava syndrome, steroid therapy, which is associated
with a poor prognosis, is often initiated [24]. Moreover, the com-

plications of radiotherapy, such as tumor necrosis, nausea and
vomiting, skin irritations and esophagitis, and relapse rates of up
to 80% must be taken into consideration [7, 25]. The combination
of radiotherapy and chemotherapy which is now considered the
standard shows symptom improvement in 60 – 90 % of applica-
tions depending on the underlying tumor entity, but the improve-
ment is typically only seen after two to four weeks and the treat-
ment is associated with relapse rates of 20 – 50 % [26, 27].
Surgical interventions with reconstruction of the superior vena
cava are possible but can only be performed in few patients selec-
ted on the basis of strict criteria [17 – 19]. In the last 20 years, it
has been shown multiple times that endovascular stents for
symptomatic therapy of superior vena cava syndrome have great
potential regarding symptom control and prevention of relapse
[7, 20, 28].

Patients can undergo tumor therapy faster and in better condi-
tion. Moreover, stent implantation does not interfere with simul-
taneous or subsequent tumor therapy.

▶ Fig. 5 Survival after stent implantation of patients with small-cell
lung cancer with initial superior vena cava syndrome (dashed) and
superior vena cava syndrome with onset in the course of the un-
derlying disease (solid line) in days.

▶ Fig. 4 Overall survival after initial diagnosis of underlying disease
(small-cell lung cancer (dashed), non-small-cell lung cancer (solid),
metastasized extrathoracic carcinoma (dashed-dotted line)) in
days.

▶ Table 4 Median overall and relapse-free survival after intervention sorted by entity, also median survival after diagnosis, in days respectively.

median survival after
intervention in days

median relapse-free survival
in days

median survival after initial
diagnosis in days

overall 101 (n = 130) 80 (n = 131) –

lung cancer (overall) 111 (n = 112) 80 (n = 113) 233 (n = 108)

small-cell lung cancer 95 (n = 59) 94 (n = 59) 235 (n = 57)

non-small-cell lung cancer 121 (n = 52) 78 (n = 53) 230 (n = 50)

other 143 (n = 12) 92 (n = 12) 454 (n = 10)

no histological diagnosis 75 (n = 6) 52 (n = 6) –
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A relapse rate of 10 – 20% has been reported multiple times.
Relapse occurred over the course of the underlying disease in
15 % (n = 22) of our patients. Late occlusions occurred more
frequently than early occlusions (30-day interval after interven-
tion). Thromboses in the stent were the cause in all cases. Reinter-
vention was performed in five of these patients. Although four of
these patients benefited from the reintervention, they subse-
quently experienced relapse of superior vena cava syndrome
more frequently and earlier compared to the patient cohort. The
intervention is tolerated well and has a low complication rate in
primary as well as secondary interventions. However, our experi-
ence shows that reintervention in the case of relapse is significant-
ly less successful than primary intervention. There is a risk of quick
rethrombosis in the case of stent thromboses.

The reported survival times after stent implantation are up to
6 months. However, these times can vary greatly. In our patient
cohort the median overall survival time after intervention was
101 days and the relapse-free survival time was 80 days. After
initial diagnosis, patients with lung cancer survived for a median
time of 233 days.

There is currently no sufficient evidence for long-term antico-
agulation therapy after stent implantation [29]. Anticoagulation
therapy was also not regularly performed in our patient cohort.
The method has certain risks depending on the constellation of
findings. As in reported cases of death after stent implantation
due to right heart insufficiency, acute right heat failure developed
in two patients in our cohort: Simultaneous symptomatic stenosis
of the superior vena cava and the pulmonary artery due to tumor
infiltration or compression apparently resulted in acute right hear
failure due to the volume load on the right ventricle [20, 30]. One
of the two patients died on the same day as the intervention.
Stent implantation in the stenosed pulmonary artery was able
to prevent right heart decompensation in the other patient.
Therefore, the authors are of the opinion that stent implantation
should not be performed in the above constellation of findings or
at least a strict risk assessment should be performed. It should
also be noted that endovascular intervention can be just one com-
ponent of a multidisciplinary treatment concept. Other acute life-
threatening major complications such as rupture of the superior
vena cava during additional dilatation did not occur. In the case
of additional dilatation, balloons with a diameter of up to 12mm
were exclusively used.

Our study shows that it is sufficient in practice to perform stent
implantation in the superior vena cava and only one brachioce-
phalic vein (unilateral) in complex stenoses (▶ Fig. 1c, d). This
simplifies the intervention and fewer stents can be implanted.
This coincides with the literature [18]. Possible additional accesses
are transcubital and transjugular. However, the authors only have
experience with a few of these cases.

Moreover, it was able to be shown that patients in our cohort
with small-cell lung cancer and initial superior vena cava syn-
drome and stent implantation lived longer after initial diagnosis
than patients who first developed superior vena cava syndrome
in the course of the underlying disease. The reason could be that
the entire therapy spectrum is available for patients with initial
superior vena cava syndrome and their general condition is better

than in patients with onset of superior vena cava syndrome in the
course of the underlying disease.

However, patients with onset of superior vena cava syndrome
in the course of the underlying disease should also undergo stent
implantation due to the longer survival and better quality of life.

Conclusion
Superior vena cava syndrome requires a multidisciplinary treat-
ment concept. Endovascular intervention with stents is a safe
and well tolerated method with a low risk profile in the case of a
clear indication for quick and lasting symptomatic therapy of
superior vena cava syndrome. The intervention should be offered
on an emergency basis at centers with vascular intervention
experience in the case of dyspnea and orthopnea and severe
symptoms of stasis in the region of the head/neck. Already pres-
ent occlusion caused by tumor compression or infiltration can also
be successfully recanalized. In the case of non-small-cell lung
cancer (NSCLC), an increased relapse rate can be expected after
stenting. The prognosis of these patients remains poor. The
relapse rate after intervention is 15 %.

CLINICAL RELEVANCE

▪ Patients with superior vena cava syndrome suffer from

some severe symptoms.

▪ Good symptom control can be achieved via stent implan-

tation for symptomatic therapy.

▪ The relapse rate after treatment with stents is 15%.

▪ The prognosis of these patients is poor as expected and is

determined by the primary disease.
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