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Abstract: Superior vena cava syndrome (SVCS) is a medical emergency that requires an immediate evaluation and
therapy as it can be fatal. Nowadays, SVCS is mostly caused by lung or mediastinal malignant tumors. We would like to
emphasize the crucial role of superior vena cava stenting by reporting 5 cases that were treated in our institution as well
as providing a review of the literature.
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Introduction

Superior vena cava syndrome (SVCS) represents a partial or
total obstruction of the superior vena cava (SVC). The obstruction
may be acute or chronic. Various etiologies of SVCS have been
reported. It includes an extrinsic compression, an infiltration of
the venous wall by a tumor or, more rarely, a thrombosis.'”* The
syndrome was first described by William Hunter in 1757. The
cause of SVCS in the reported case was syphilitic aortic aneurysm
compressing the SVC.* Nowadays, malignant causes comprise the
majority of SVCS, led by non-small cell lung cancer etiology.??

The diagnosis of SVCS is straightforward; it can be based on
clinical findings. The chest CT scan is considered the main im-
aging tool to establish diagnosis, map, and evaluate the SVCS.>¢

Throughout this paper, we would like to emphasize the crucial
role of endovascular-stenting approach in the treatment of SVCS.

Materials and Methods

Five male patients who ranged in age from 44 to 66 years (mean
age: 53.2 years old) have been hospitalized; between February
2017 and February 2019; in thoracic surgery department for the
management of SVCS . Asa common history, alcohol and tobacco
consumption has been noted. One patient was followed in inter-
nal medicine for a thrombosis of the SVC due to undetermined
cause. Another patient was treated for psychosis.

The installation of the symptoms was insidious with the notion
of a recent aggravation. It dates back to a few months before the
patients’ admission. The physical examination revealed an obvi-
ous SVCS in all cases. One patient presented serious symptoms
including hoarse voice, headache, and confusion.

The caval stenosis, in the series, was diagnosed by means of an
angio CT scan of the chest, then confirmed by the venacavogram.

Three cases of SVCS have been treated using the endovascular

Table 1. Characteristics of the stent and balloon used for the
treatment of SVCS.

Type of Balloon used

for dilatation

Patient  Type of Stent (Smart*) Measures

Before After
Stenting Stenting
1 self expanding stent | 12mm/80mm 9mm 10mm
1 self expanding stent 14mm/80mm 14mm
2 self expanding stent =~ 14mm/120mm 6mm 15mm
4 self expa*ndlng 14mm/80mm 14mm
stent*2

5 self expanding stent 12mm/80mm 6mm 10mm

option. The treatment was performed before obtaining the his-
tological result of the mediastinal tumor compressing the SVCS.
It included the patient with severe respiratory symptoms that had
required urgent management.

Results

The venacavogram confirmed the absence of thrombus and
revealed a stenosis in 3 cases and an occlusion in 2 cases. The
stenosis/occlusion localization was the SVC in 3 cases and both
SVC and the innominate venous trunk (IVT) in 2 cases.

From a therapeutic point of view, endovascular treatment of
SVCS had been performed under local anesthesia. Percutaneous
vena femoral approach was carried out in 2 cases. Three patients
also required the use of the basilica pathway. Before stenting, the
caval stenosis was dilated two or three times for almost 10 minutes
by means of balloon inflation to the estimated diameter in three
cases. We also routinely performed post-stent dilatation. In all
procedures, a self-expanding stent had been deployed. The details
regarding the stent deployed are summarized in Table 1. As an
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Table 2. Classification of 50 patients with SVCS using Yale SVCS grading system.'®

vy Yale Definition Yale' estlmai‘:,ed No. Patients  Percent of Total (%)
Class Incidence (%)
0 Asymptomatic: radiographic SVC obstruction in the absence of 10 15 30
symptoms
1 Mild: edema in the head or neck, cyanosis, plethora 25 7 14
2 Moderate: edema in the head or neck with functional impairment 50 11 22 4 Cases
3 Severe: mild to moderate cerebral edema, or diminished cardiac 10 10 20 1 Case
reserve
4 Life-threatening: significant cerebral edema, laryngeal edema, or 5 4 8
hemodynamic compromise.
5 Fatal: causing death <1 3 6

Definition of abbreviations: SVC= superior vena cava

immediate follow-up, the patients experienced a quick relief of
symptoms between 48-72 hours.

All patients were put on corticosteroid, strong painkillers and a
curative dose of heparin, secondly replaced by oral anticoagula-
tion therapy.

The anatompathological results of the mediastinal tumor com-
pressing the SVC were variable:

* Chronic nonspecific pleuritis,

* Large cell neuroendocrine carcinoma,

* Lymph node localization of poorly differentiated carcinoma

proliferation CK7 +

* Small cell bronchoangenic carcinoma

* Moderately differentiated and invasive squamous cell car-

cinoma.

At one month of follow-up, a chest CT scan of control was
performed. No complications occurred except in one patient:
thrombosis of the stent at the first week following the treatment.
According to the medical imaging, the stent was well positioned
and fitted perfectly in the venous wall. The anamnesis revealed
that this patient, with known psychosis, didn’t take his oral an-
ticoagulation after being discharged. The rest of patients who
underwent successful stent therapy were relieved of SVCS and
their mean survival was 10 months.

Discussion
Generalities

Before the 1950s, benign etiologies were the leading cause
of SVCS.' Syphilis and mediastinal tuberculosis were the two
most common causes, together accounting for 40% of cases.”®
Indeed, until 1949, there were a few cases of malignant etiologies
reported in the literature."® In their review, Mac Intyre, Sykes et
al. reported that 67% of SVCS cases were due to benign causes,
with a preponderance of aortic aneurysms (30%) and inflamma-
tory diseases of the mediastinum (15%) while 33% of SCVS cases
were caused by malignant etiologies.’

Since the 1950s, there has been a huge modification in the
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Schema 1. Stanford and Doty anatomical classification.?.

distribution of SVCS etiologies with a decrease in benign etiolo-
gies and an increase in malignant etiologies.

The SVCS diagnosis is clinical. Yale has described 5 classes
depending on the severity of symptoms (Table 2)."° According to
papers publishedin the literature; approaching the subject of SVCS
endovascular treatment; this clinical classification was rarely used
by authors. However, we believe that knowing this classification
and eventually using it may allow an easy description of clinical
symptoms especially in series with large number of cases. Indeed,
it really helps the readers to understand and compare cases in dif-
ferent publications. Otherwise, the classification role lies also in:

- determining severe SVCS cases which require an urgent

treatment;

- beinganinteresting tool forsymptomssurveillance (evolution)

thus determining the effectiveness of the treatment.

As stated by Yale SVCS grading system, 4 patients, from our
series, were in class 2 while one patient was admitted in the 3rd
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class (Table 2).

In what concerns the place of imaging exploration, the majority
of authors believe that CT-scan with its high-quality multiplanar
reconstructions is a crucial imaging tool. In fact, angio-CT scan
confirms the diagnosis, determines the exact extent of obstruc-
tion, the nature and the degree of vena cava obstruction as well
as it orients the placement of the endoprosthesis and the presence
of associated pathologies.® A venographic classification according
to Stanford and Doty was set. Four Patterns of venous collateral
return have been described.” The 4™ one matches with the most
severe in terms of clinical symptoms (Schema 1).

Endovascular management of SVCS

Different therapeutic modalities were described for the man-
agement of SVCS. Recently, endovascular treatment of SVCS
was considered; by the majority of authors; as the treatment of
choice.10 It is introduced as a simple, a safe and an effective
method.

SVCS stenting has the benefit of offering rapid relief of symp-
toms and improving the patient’s quality of life.!"” A good
long-term patency was noted especially in patients with benign
causes.'* SVCS stenting does not interfere with subsequent an-
titumor treatments. It eliminates the protracted waiting time of
3-4 weeks needed to assess effectiveness when the radiotherapy
or the chemotherapy is the 1st choice of treatment. Additionally,
it facilitates the biopsy procedure. Indeed, endovascular proce-
dure induces an immediate disappearance of the collateral venous
circulation preventing important bleeding.

Self-expanding stents are currently chosen by most interven-
tionists for its characteristics. They are flexible and easy to ma-
nipulate while crossing the SVC stenosis. Variable diameters and
lengths are available. From these self-expanding stents, Wallstent
is the most used. As a rule, a slightly longer stent than the lesion
should be used. It is recommended that the lesion should be
exceeded by the sent one centimeter from upstream and down-
stream.>!'5"7

As for the use of other types of stent in SVCS pathology,
balloon-expandable stents are not recommended since they are
characterized by their short length and the presence of vein diam-
eter differences between their extremities. The place of covered
stents remains to be determined. They should be used with cau-
tion due to stent migration and covering venous collaterals risks.
Nevertheless, it has been reported that covered stents showed a
superior patency rates by contribution to bare-metal stents after
12 months in malignant SVC obstructions.'

Here is a focus of the place of anticoagulation in the endo-
vascular management of SVCS. According to reports published,
the administration of anticoagulation is controversial; there is
no consensus about it due to bleeding risk. Some recent results
suggest that there is no difference between patients who received
anticoagulation therapy and/or aspirin and patients who did not
receive anticoagulation in term of stent thrombosis."” An intra-
venous bolus of Heparin is systematically set (50 IU/kg) during
all our procedures; we actually do it with the intention to reduce
possibility for per-procedural and early stent thrombosis.

Despite technical diversity implemented, we believe that SVCS

endovascular treatment should be performed, according to the
recommendations of the French Society of CardioVascular Im-
aging (SFICV).? In fact, it had to be carried out, firstly, with
an undersized caliber balloon, 2 mm smaller than the diameter
of the SVC measured. After the deployment of self-expanding
stents, inflation should be carried out at low pressure. Many
reasons are behind this logic. Firstly, the stent complete expan-
sion will occur spontaneously in the hours or days that follow
the procedure, it will avoid hemorrhagic complications due to
dissection of the venous wall, rupture or tamponade. In addi-
tion to that, the post-inflation corrects the eccentric character
and accelerates the self-expansion of the Wallstent. At last, this
technique helps to press the thrombus against the endoprosthesis,
preventing emboli migration.

Only scanty cases of SVCS endovascular treatment complica-
tions have been reported in the literature.?'-** It includes infection,
pulmonary embolism, stent migration or fracture, hematoma at
the insertion site or fistulae, bleeding, and very rarely perforation.

Conclusion

Thanks to its numerous benefits, stenting may be used as the
first-line therapeutic measure in the majority of SVCS cases. In-
deed, it is introduced as a simple, a safe and an effective method.
It provides urgently needed relief of symptoms within 24-72 hours
and eliminates the protracted waiting time of 3-4 weeks needed
to assess effectiveness when the radiotherapy or chemotherapy is
the first choice of treatment. H
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Supplemental Figure 2. Contrast-enhanced CT-scans with coronal reconstruction showing a tight stenosis of SVC (red arrow).
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Supplemental Figure 3. Contrast-enhanced CT scans with coronal reconstruction showing a huge mediastinal tumor (blue star)
which compresses the SVC (red arrow).

Supplemental Figure 4. Contrast-enhanced axial CT scan showing an extrinsic compression of SVC (red arrow) by a
mediastinal tumor (blue star).
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Supplemental Figure 5. Contrast-enhanced CT scans showing an extrinsic compression of SVC (red arrow).

Supplemental Figure 6. Very tight stenosis of SVC (red
arrow). (A) Venogram obtained before endovascular treatment
(B) Venogram obtained with subtraction mode shows SVC
being recanalized with a guidewire.

Supplemental Figure 7. Pre-dilatation of the SVC steno-
sis with a standard balloon 6 mm/135 mm
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Supplemental Figure 8. Self-expanding stent (14 mm/120 mm) being deployed in SVC.

Supplemental Figure 9. The stent was subsequently inflated to 15 mm after being deployed in SVC.

Supplemental Figure 10. Final venogram shows a widely
patent SVC without collateral drainage.
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Supplemental Figure 11. (A) SVC angiography carried out by the combination of percutaneous vena femoral approach and the
basilica pathway. (B) SVC angiography shows a complete obstruction of SVC and an important collateral veins of drainage.

Supplemental Figure 12. Final venacavogram showing
the improvement of luminal diameter of SVC and IVT without
visualization of collateral veins.

Supplemental Figure 13. (A) Angiography obtained in the
patient with severe SVCS: development of important collat-
eral network. (B) Angiography after endovascular treatment of
SVCS: two well-placed stents in both IVT and SVC.
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Supplemental Figure 15. CT scan reconstruction showing the position of a permeable stent in the SVC.
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Supplemental Figure 16. Chest CT scans at the first week post-treatment showing a non-permeable stent with presence of
thrombus.
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