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Superior vena cava (SVC) syndrome is caused by
primary bronchial carcinomas or malignant

tumors in the upper mediastinum in more than 90%
of patients.(1) The remaining 5% to 10% of cases
have benign causes, such as aneurysms of the aortic
arch, constrictive pericarditis, mediastinal fibrosis,
sarcoidosis, or retrosternal goiter.  With the increas-
ing use of central venous catheters, upper extremity
central venous obstruction occurs more frequently.
Acute obstruction of the SVC is considered a surgi-
cal emergency, with a potentially fatal outcome
resulting from cerebral edema with cerebellar hernia-
tion.  However, the slow development of SVC
obstruction can be asymptomatic since collateral
vessels establish with time.  At the present time,

symptomatic SVC obstruction resulting from malig-
nant disease is preferably treated with endovascular
stenting when possible.  Surgical treatment for SVC
syndrome had been limited to the cases with benign
etiology only.

Various grafts have been used for surgical
reconstruction for patients with SVC syndrome.  All
of the cases reported in the literature were on the
management of SVC syndrome caused by benign
lesions.  Ring-supported Polytetrafluorethylene
(PTFE) grafts, Dacron grafts, and autogenous grafts
such as spiral vein grafts were reported in the litera-
ture.  Most surgeons favor the use of autogenous
graft for the SVC bypass because of the better long-
term patency of vein graft over the synthetic graft in
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low-pressure venous circulation.  In this report, we
present two cases of invasive thymoma treated suc-
cessfully with a pericardial tube bypass graft.  We
also examined the advantages of this procedure and
reviewed the related reports in the literature. 

CASE REPORT

Case 1
A 73-year-old man presented with a puffy face

and progressive swelling of the neck and arms for 3
months.  Chest x-ray examination revealed multiple
nodules on the right upper lung, hyperinflation with
chronic infiltration and old calcified TB lesions on
the bilateral upper lung fields.  Computed tomogra-
phy (CT) of the chest showed multiple nodules in the
anterior and right upper mediastinum, with SVC
compression (Fig. 1).  Bronchial washing cytology
for malignancy was negative.  A CT-guided biopsy
was attempted twice without success.  Malignant
lung cancer with SVC syndrome was suggested.
Antegrade venogram examination was arranged and
revealed total occlusion of the SVC at the confluence
of the brachiocephalic veins and SVC.  The right
internal jugular vein was not filled up, and neck
veins were engorged with many collaterals leading to

the azygos vein and paravertebral plexus (Fig. 2).  It
was thought that the venous return from the upper
neck might have to be diverted to the inferior vena
cava (IVC) via non-opacified collateral veins.  An
endovascular stent for SVC syndrome was attempted
but failed.  The patient was severely symptomatic
from the SVC obstruction.  Palliative surgery for
SVC syndrome relief was therefore performed under
general anesthesia.  Surgical approach was through
the median sternotomy; a single lumen endotracheal
tube (7 mm in diameter) was used.  The invasive thy-
moma, which was confirmed using results of an
intra-operative biopsy, had encased the SVC at its
origin, from the right atrium.  Venous pressure mea-
sured preoperatively from the left brachiocephalic
vein was 36 mmHg.  The pericardium was harvested
between the left and right pleura above the bilateral
phrenic nerves.  Wrapping the harvested pericardium
around a 32 Fr chest tube created a pericardial tube
graft.  The visceral surface was oriented to the inner
side.  The pericardial tube was shaped and subse-
quently sewn end-to-side to the innominate vein.
The proximal end of this graft was anastomosed to
the superior aspect of the right atrial appendage.(1)

Simultaneously, an 8-mm ringed PTFE graft was
used to construct a Y-shape composite graft.  The

Fig. 1 CT scan disclosing superior vena cava syndrome
caused by mediastinal mass compression and encasement.

Fig. 2 Venography showed total occlusion of the SVC at the
confluence of the brachiocephalic veins and SVC.
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proximal end of the PTFE graft was sewn end-to-
side to the pericardial tube and the distal end was
anastomosed to the right subclavian vein, explored
via the subclavian deltoid-pectoris major fossa
(Fig. 3).  After reestablishment of blood flow
through the bypass graft, the central venous pressure
in the left brachiocephalic vein and right subclavian
vein fell to 28 mmHg.  The postoperative course was
uneventful.  The patient was extubated 14 hours after
the operation and discharged 12 days after the opera-
tion with warfarin prescribed.  There was no SVC
syndrome recurrence during the 32 months of follow
up. 

Case 2
A 39-year-old woman was admitted with the

problem of chest discomfort, dyspnea, and severe
facial swelling for weeks.  Chest radiography
revealed a right side mediastinal mass.  The patient
had experienced palpitations, heat intolerance,
insomnia, and body weight loss recently.  Computed
tomography of the chest revealed a large soft tissue
mass approximately 12 7 5 cm in the right upper
lobe and right middle lobe, with evidence of medi-
astinal invasion to adjacent pleural cavity.  Direct

invasion to the SVC of the tumor had caused SVC
syndrome with the presentation of a puffy face and
edematous neck and arms.  The CT-guided biopsy
revealed a malignant thymoma.  An operation was
performed for her intractable symptoms.  The surgi-
cal approach was through the median sternotomy.
Maximal debulking of the mediastinal mass was fol-
lowed by SVC bypass procedure.  The pericardium
was harvested and wrapped as a bypass tubal graft
from the innominate vein to the right atrium.  A 6-
mm ringed PTFE graft was used for the right subcla-
vian vein to the pericardial tube bypass to aid with
right side venous return.  Preoperative venous pres-
sure, which was greater than 30 mmHg immediately,
fell to 16 mmHg after the venous bypass procedure.
Symptoms and signs of SVC syndrome disappeared
on the second postoperative day.  The patient was
discharged 1 month after the operation and was fol-
lowed up for more than 8 months without recurrence
of symptoms.

DISCUSSION

The most frequent symptoms and signs caused
by SVC obstruction include cough, headache, nau-

Fig. 3 Operative figure shows a composite Y-graft, comprised of a pericardial tube and a ringed PTFE graft,
draining the bilateral venous return to the right atrium
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sea, dyspnea, tongue swelling, facial swelling, and
dyspnea.(2) Stridor, hoarseness, and respiratory dis-
tress are also not uncommon presentations.  Among
the etiologies of non-malignant occlusion of SVC,
mediastinal fibrosis and indwelling catheters
(Hickman catheter, pacemaker wire, central line) are
the common causes.  In addition, malignant tumor
invasion, compression, or thrombosis cause SVC
syndrome in most of the patients. 

Although endovascular techniques are the pre-
ferred method for relieving SVC syndrome,(3 5) per-
cutaneous stent placement is not technically suitable
for all patients with SVC occlusion.  An endovascu-
lar stent was attempted but failed in the first patient
in this report.  Other researchers revealed that stents
could be performed in Alimi classification types I
and II SVC obstruction successfully.(6) The two
patients reported here were both with Alimi type IV
SVC obstruction, therefore, the percutaneous stent
method would have failed.(6) Although an endovas-
cular stent can provide successful short-term pallia-
tion for malignant SVC syndrome patients, the price
of the stent is so high that it may not be cost-effec-
tive for patients in Taiwan.  Surgical bypass may be
the rational solution for these patients. 

Computed tomographic scanning is the first step
in the diagnosis of SVC syndrome as it easily shows
the site and degree of SVC compression as well as
the presence of any mediastinal or intrathoracic
mass.  Bilateral arm contrast venography is, howev-
er, the best preoperative procedure for determining
the level and degree of SVC obstruction.  Available
data did not support the use of routine venography in
all patients, but venography could show the location
and degree of obstruction or stenosis.(7) Thus allow-
ing for the surgical procedure to be best planned in
advance.

Available surgical methods include spiral saphe-
nous vein grafting(8,9) and superficial femoral-
popliteal vein grafting.(10) The pericardial tube
method(1) has been used in our surgical team since
2000 to treat symptomatic SVC syndrome patients.
The autogenous bypass graft in low pressure system
is better then synthetic grafts, such as the PTFE graft
or the Dacron graft, in long-term patency.  In addi-
tion, among the autogenous grafts, the pericardial
tube is an alternative to the spiral vein graft.  Spiral
saphenous vein grafting has the disadvantages of a
long vein harvesting time, a long suture line, difficul-

ty in making the spiral graft, and a long operation
time.  The pericardium has been used to treat various
congenital heart diseases.  The advantages of the
pericardial tube method over the spiral vein graft
include a shorter graft preparation time, creation of a
groin wound is unnecessary, and ease of the tubular
graft creation.  In the Alimi type IV SVC(6) obstruc-
tion, the length of the pericardium might be insuffi-
cient to create a Y-shaped tubular graft, so a PTFE
graft segment was needed for complete venous return
decrompress.  Surgical bypass can be easily per-
formed in reconstructions of a conduit for SVC
obstruction, using a composite pericardial tubular
graft.  The technique is feasible and easy to perform,
and has the potential for a long-term high patency
rate.

The grafts of the two patients herein remained
patent after a mid-term follow-up of 8 months and 30
months, respectively.  In conclusion, the pericardial
tube graft combined with the PTFE graft can be used
for obstructed SVC in patients with malignant tumor
invasion.  The technique is feasible and easy to per-
form.  This method may have a better long-term
patency than the PTFE graft alone and it is easier to
perform than the venous spiral graft procedure.
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