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We report the case of a woman with a mass in the anterior and middle mediastinum (a
non-small-cell lung carcinoma), determining significant compression of both superior vena
cava and right pulmonary artery. The patient developed acute respiratory distress syndrome
, Necessitating intubation and admission to the Intensive Care Unit . Radiotherapy sessions
to reduce the mass effect were attempted, without significant clinical improvement. Due
to the persistence of severe hypoxemia, stenting of the superior vena cava and the right
pulmonary artery was performed, the latter resulting in a significant improvement of the
arterial blood gas parameters, allowing extubation of the patient. In our opinion, stenting
of the superior vena cava and the pulmonary artery (or its branches) is an effective and
safe treatment; it should be considered in similar cases, especially if other - less invasive -
treatments fail.
© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

Mediastinal masses may determine the compression of medi-
astinal structures, for example, superior vena cava (SVC), pul-
monary artery (PA) or its branches, and trachea.

Compression of SVC may hinder the venous return from
the upper part of the body, determining a condition known as
“superior vena cava syndrome” (SVCS), characterized by some
common typical manifestations (eg, facial or neck swelling,
arm swelling, dyspnea) and rarer - potentially catastrophic -
ones (eg, laryngeal and cerebral edema) [1,2].

Compression of the PA or its branches by extrinsic masses
is a rare condition.

Significant compression of PA may determine an alteration
of the ventilation/perfusion ratio (V/Q mismatch), leading to
impaired gas exchanges in the lung and consequent hypox-
emia.

Case report

Female in the fifth decade of age, with no significant previ-
ous clinical record. Because of dyspnea of recent onset, the pa-
tient underwent echocardiography, which showed pericardial
effusion. Following the pathological finding, a computed to-
mography (CT) was performed, demonstrating a voluminous
mediastinal mass, localized in the anterior and middle medi-
astinum.

The mass determined a significant, subocclusive, compres-
sion of the superior vena cava (SVC) [Fig. 1] - below the level
of the azygos vein- and of the right pulmonary artery (RPA)
[Fig. 2].

Pathological results from samples taken with a trans-
bronchial biopsy and a fine-needle aspiration biopsy were in-
conclusive; a biopsy via video-assisted thoracoscopic surgery
(VATS) was then performed. The histological examination
showed the presence of non-small-cell lung carcinoma
(NSCLC); more specifically, a solid variant of adenocarcinoma.

After VATS, any attempt to extubate the patient failed, due
to the onset of an acute respiratory distress syndrome (ARDS);
thus the patient was sedated, intubated, and referred to the
intensive care unit (ICU).

At the time of admission in ICU, cyanosis of the lips, neck
and facial swelling, and dyspnea were observed; these are typ-
ical symptoms in patients with compression of the superior
vena cava (see the “Discussion” section below).

Hypoxemia, tachycardia, and hypertension were also
present.

Trying to reduce the volume of the mass (and the compli-
cations related to the “mass-effect”), 5 radiotherapy sessions
were performed in 5 consecutive days, but the treatment de-
termined no significant clinical improvement. Given the per-
sistence of ARDS, a multidisciplinary team composed of inter-
ventional radiologists and anesthesiologists met, and it was
decided to proceed with stenting of the SVC, to allow restora-
tion of the normal venous flow. The procedure was performed
with success, a self-expanding metallic stent with a diame-
ter of 16 mm and a length of 60 mm was implanted in the

Fig. 1 - CT pulmonary angiography, multiplanar
reformatted reconstruction, coronal plane - the mediastinal
mass can be seen (asterisk), determining compression of
the SVC (arrow); the azygos vein can be partly appreciated
in the image (arrowhead).

Fig. 2 - CT pulmonary angiography, multiplanar
reformatted reconstruction, oblique plane - the mediastinal
mass can be seen (asterisks), determining compression of
the RPA (arrow); the stenotic SVC can also be appreciated
(arrowhead).

stenotic tract of SVC [Fig. 3]; the angiographic control showed
patency of the lumen with the restoration of a normal blood
flow [Fig. 4]. The clinical outcome was relatively good, with
a resolution of the signs and symptoms of the superior vena
cava syndrome (i.e., reduction of the facial and neck edema).

However, after the procedure, extubation of the patient was
not feasible, due to the persistence of hypoxemia.

Given the impossibility to extubate, the multidisciplinary
team met again and it was decided to proceed with the im-
plantation of a stent in the compressed right pulmonary
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Fig. 3 - Angiographic image demonstrating SVC (arrow), the
stenosis, and the absent blood flow in the tract distal to the
stenosis (asterisk). Enlarged azygos vein is seen
(arrowheads), acting as a collateral vessel to the inferior
vena cava system.

artery. A self-expanding metallic stent with a diameter of 16
mm and a length of 60 mm was implanted in the stenotic tract
of the right pulmonary artery; angiography showed patency
of the lumen and the restoration of normal blood flow [Fig. 5,
Fig. 6] After the implantation, the respiratory symptoms im-
proved greatly, as well as arterial blood gas (ABG) parameters,
especially the partial pressure of oxygen (pO2).

Prior to RPA stenting, the pO2 was 89 mmHg (11.86 kPa),
with a fraction of inspired oxygen (FiO2) of 100% (1.00), and
a pO2/Fi02 ratio of 89 (values of pO2/Fi02 < 100 are indica-
tive of severe ARDS [3]). A few hours after the intervention
the value of arterial pO2 was 123 mmHg (16.4 kPa) with a FiO2
of 40 % (0.40), the resultant pO2/FiO2 ratio was 307 (values of
pO2/Fi02 > 300 are not indicative of ARDS [3]). ABG parame-
ters improved steadily in the following days and the patient
was successfully extubated.

Alas, the patient died around a month later due
to complications of intracranial bleeding from brain
metastases.

Discussion

Mediastinal masses may determine the compression of me-
diastinal structures, such as the trachea, SVC, and pulmonary
vessels.

Fig. 4 - Angiographic image showing auto-expandable
metallic stent positioned in the lumen of SVC (arrow);
proximal and distal radiopaque markers are visible
(arrowheads). Restoration of the normal diameter and
patency of the lumen can be appreciated (better
demonstrated at cineangiography - not showed).

SVCSs

Compression of SVC can be caused by a variety of causes.
Around 60%-90% of SVC compressions are caused by malig-
nant masses, with lung cancer and lymphoma accounting for
more than 90% of cases in this population [1]. Another - less
common - cause is fibrosing mediastinitis.

SVC is the major vessel collecting the venous return from
the upper part of the body (above the diaphragm). Stenosis
of SVC is associated with a number of symptoms, which
are collectively called with the term SVCS. The most typical
are facial or neck swelling (almost always), arm swelling (in
the majority of cases), dyspnea (dyspnea at rest is present
in more than half of the patients), cough (50%), and dilated
chest veins (38%) [2]. Other manifestations include chest pain,
dysphagia, hoarseness, headache, confusion, dizziness, and
syncope. Signs requiring particular attention include stridor
(usually indicative of laryngeal edema) and confusion and/or
obtundation (possible cerebral edema) [2].

If the compression is localized below the level of the azygos
vein, symptoms are usually worse. In the case of compression
above the level of the azygos vein, blood from the neck drains
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Fig. 5 - Angiographic image showing auto-expandable
metallic stent positioned in the lumen of RPA (black arrow);
proximal and distal radiopaque markers are visible
(arrowheads). The auto-expandable metallic stent in the
lumen of SVC can also be seen (white arrow).

Fig. 6 - Angiographic image showing patency of the stent
lumen in the RPA (arrow).

via the right superior intercostal and left accessory hemiazy-
gos veins into the azygos and hemiazygos systems where it
flows antegrade into the right atrium; on the contrary, if the
occlusion is localized below the azygos vein, blood flows retro-
grade from the azygos system into the iliac veins and inferior
vena cava [4].

In the management of SVCS, treatment of cancer and relief
of symptoms should both be considered.

Treatment of cancer may be curative or palliative, depend-
ing on the etiology and severity of the underlying disease.

Therapeutic options include supportive measures, RT,
chemotherapy, and stent insertion. Surgery is exceptionally
an option since SVCS from a malignant disease is almost al-
ways associated with an unresectable tumor within the me-
diastinum [1]; however, it may be useful in patients in which
the compression is determined by a benign mass [5].

Rowell et al. [6] conducted a systematic review of scientific
literature, reporting the rate of relief from symptoms in pa-
tients with SVCS treated with either chemotherapy and/or ra-
diotherapy or superior vena cava stenting.

Their results showed that the rates of relief from SVCS
did not vary significantly between chemotherapy and radio-
therapy, and were as follows: for small-cell lung carcinoma
(SCLC), 77% had relief but 17% recurred, with a relapse-free
rate of 60%; for NSCLC, 60% had relief but 19% recurred giving
a relapse-free rate of 41%.

Instead, in patients treated with stenting of SVC, SVCS was
relieved in 95% of cases, with a recurrence rate of 11%, thus
determining a relapse-free rate >80%, which was significantly
higher compared to chemo- and radiotherapy (the data about
stenting of SVC do not differentiate between patients with
SCLC and NSCLC) [6].

Acquired extrinsic pulmonary artery stenosis

Acquired pulmonary artery stenosis due to compression by
extrinsic masses is an uncommon condition. A mediastinal
mass can compress a branch of the pulmonary artery, deter-
mining a variable degree of stenosis. Etiological factors de-
scribed in the literature include Hodgkin and non-Hodgkin
lymphoma, teratoma, lung cancer, aneurysms of ascending
aorta, and other conditions such as fibrosing mediastinitis
[7,8,9].

An impairment of the pulmonary arterial flow may result
in an altered ventilation/perfusion ratio (V/Q mismatch). If in
an area of lung parenchyma ventilation is reduced and per-
fusion is maintained, then there is a reduction of V/Q ratio;
on the other hand, if the opposite happens, as in the case re-
ported (ie, perfusion is reduced and ventilation is maintained),
then the V/Qratio increases. Both cases result in the formation
of a lung “dead space”,an area of lung parenchyma in which
gas exchanges are impaired [10].

Regardless of the cause (ie, airway obstruction or vascular
obstruction), if a V/Q mismatch occurs, the arterial pO2 will
decrease, while arterial pCO2 tends to rise [10,11]; however,
arterial pCO2 values may also be normal or decreased, based
on the degree of compensatory hyperventilation [11].

Literature regarding stenting of PA in acquired stenosis is
scarce. Welby et al. [12] collected data about 9 patients with
PA compression caused by FM treated with stenting, conclud-
ing that PA stenting proved to be a safe and effective in-
tervention in this group of patients, providing symptomatic
relief.

Conclusion

Compression of SVC by extrinsic masses is more frequent
than compression of PA. Data available in literature show that
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SVC stenting is effective in relieving symptoms in patients
with SVCS [6]; in the case reported, symptoms related to SVCS
improved considerably after stenting, thereafter we suggest to
consider SVC stenting in similar cases, to improve the overall
quality of life of the patient and - more importantly - to pre-
vent very serious potential complications, such as laryngeal
edema and cerebral edema.

Regarding PA stenting in acquired stenosis, the data
available in literature is scarce, with most studies focusing
on PA stenting in children with congenital stenosis. How-
ever, studies evaluating the effectiveness of PA stenting as
a treatment of PA stenosis showed its reliability and effi-
cacy in both acquired and congenital conditions [12,13]. In
the case reported we observed positive effects on the pa-
tient after stenting, with a significant improvement of ar-
terial pO2 values and a normalization of the pO2/FiO2 ra-
tio, whereas other previous treatments (eg, supportive mea-
sures, radiotherapy) had failed in that respect. Therefore, we
recommend considering this option in similar cases, espe-
cially if other - less invasive - treatments prove to be not
effective.

Patient content statement

Informed consent was obtained from the patient.

Ethical approval

Our institution does not require ethical approval for report-
ing individual cases or case series. All procedures performed
in studies involving human participants were in accordance
with the ethical standards of the institutional and/or na-
tional research committee and with the 1964 Helsinki dec-
laration and its later amendments or comparable ethical
standards
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