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Case Report

Thymoma is one of the most common tumor types in 
anterior mediastinum, and its surgical treatment according 
to the type and degree of invasion can be very difficult. 
A 45-year-old woman with myasthenia gravis underwent 
a thorax tomography, a finding compatible with thymoma 
was detected and robotic thymectomy was planned. It was 
returned to sternotomy because of the presence of severe 
adhesions. After resection, pericardial patchplasty was 

performed in the superior vena cava and a graft interposition 
was made between the left brachiocephalic vein and the 
right atrium auricular. In this case report, we present a 
vascular reconstruction alternative in tumor surgery with 
severe environment and vascular tissue invasion.
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Abstract

Introduction 

Thymomas are the most common primary mediastinal 
neoplasms, but account for about 50% of all anterior 
mediastinal tumors(1). Approximately 15% of myasthenia 

gravis patients are diagnosed with thymoma(2). Rarely, 
thymic tumors may cause thrombus, which may cause 
obstruction by vena cava superior invasion. Determining 
the appropriate surgical treatment for anterior mediastinal 
malignancies, especially invasive cases of superior vena 
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cava, is a serious problem for surgeons. Various surgical 
methods can be used to resect the superior vena cava 
invasive tumors without using cardiopulmonary bypass(3). 
The type of procedure used depends on the size of the 
tumor and the extent of invasion to surrounding tissues. 
Even the most invasive mediastinal tumors can be resected 
with appropriate surgical techniques without requiring 
cardiopulmonary bypass. In this case report, we aimed to 
present a reconstruction of large vascular structures after 
the resection of the tumor with pericardial, superior vena 
cava and left brachiocephalic vein invasion.

Case Report 
A 45-year-old female patient was admitted to 

the hospital with the complaints of double eyelid 
drop and double vision and she was diagnosed as 
myasthenia graves 6 months ago. The patient’s physical 
examination was normal and there were no findings of 
myasthenia graves but acetylcholine receptor antibody 
was positive (6.25 mmol/L). Chest X-ray demonstrated 
an enlarged mediastinum. At control tomography, 
thymoma-compatible image was detected and the 
operation decision was given. Computed tomography 
scan revealed a 4-cm mass at the anterior mediastinum 
(Figure 1). Robotic thymectomy operation was 
planned. A 3 cm mini-thoracotomy was performed at 

the right anterior axillary line. However, the patient had 
sternotomy because of the serious invasion of the tumor 
mass in the pericardium and surrounding tissues. Post-
sternotomy mass was observed to be highly invasive in 
the pericardium, superior vena cava and left innominate 
vein.

The pericardiectomy was performed and the 
pericardium was opened. The proximal and distal end of 
the superior vena cava and the left brachiocephalic vein 
were clamped. The tumor mass was completely resected. 
The involved parts of the SVC were removed and 
vascular wall defect was reconstructed with autologous 
pericardial patch using 5-0 polypropylene (Ethicon 
Inc., NJ) continuous sutures. The left brachiocephalic 
vein was transected and total resection was performed. 
Interposition was performed with a 10 mm Dacron 
graft between the left brachiocephalic vein and the right 
auricle (Figure 2). According to the pathology report, 
morphological and immunohistochemical findings were 
consistent with “Type B2 thymoma”. The report showed 
a full-thickness infiltration of the tumor brachiocephalic 
vein, with focal necrosis (10%), and the surgical margins 
were normal. The patient was discharged on the 8th 
postoperative day.

Figure 1. Axial CT image showing anterior mediastinal mass
Ao: Ascending aorta, m: Mediastinal mass, SVC: Superior vena cava, CT: Computed tomography 
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Discussion
Thymoma is a rare neoplasm primarily arising within 

the anterior mediastinum. Invasive thymomas rarely 
invade adjacent organs in the mediastinal pleura, usually 
in the lungs, pericardium, large vessels, and heart(4). 
Complications of malignant thymomas generally occur 
as local invasion of adjacent organs. And complications 
due to myasthenia graves occur secondary, and heart 
tamponade and SVC syndrome are very rare.

The most appropriate treatment for invasive 
thymomas is complete resection and therefore, invasive 
cases require vascular wall reconstruction. It has been 
reported that SVC is reconstructed by graft replacement 
of pericardium, saphenous vein, spiral vein graft and 
polytetrafluoroethylene. The use of spiral ePTFE grafts 
has been proposed to prevent longer graft patency and 
compression. Invasive thymoma sometimes progresses 
quickly and the tumor can spread to the SVC wall through 

thymic(5). Invasive thymoma usually does not progress like 
this. Thus, when a tumor in the SVC is associated with a 
mediastinal tumor, the possibility of an invasive thymoma 
penetrating thymic vessels should be considered. Thymic 
branches should be examined in detail to ensure the 
clearance of tumor mass.

Various surgical approaches can be used depending on 
the size and extent of the resection of mediastinal tumors. 
If a total SVC clamp is needed during the operation, 
the SVC should be clamped at the level above the 
azygos vein to preserve some side branch circulation to 
minimize cerebral anoxia. If the clamping is at this level, 
SVC bypass is not usually required, but if the clamping 
is below the azygos vein, a procedure that will last 
longer than 60 minutes, SVC shunt or bypass should be 
planned(6). In mediastinal tumors, only the need for SVC 
resection should not be considered as a contraindication 
for operation. When the SVC is completely resected, the 
right phrenic nerve usually requires resection; therefore, 
preoperative pulmonary function testing is essential(7). 
Where appropriate, complete surgical resection can be 
performed considering the various surgical techniques 
described. Different surgical methods can be used to 
achieve vascular reconstruction. The location, structure, 
size and degree of invasion of the tumor mass shape the 
reconstruction. Anastomosis of the left brachiocephalic 
vein graft interposition on SVC or direct right auricle is 
controversial.

The use of homograft in surgery is not very common. 
The graft is not preferred because it is expensive and 
difficult to obtain. In some publications, there was no 
significant difference between the patency rates of synthetic 
grafts and homografts(8). And among the synthetic grafts, 
PTFE and dacron grafts were the most commonly used 
grafts, and there was no significant difference between the 
patency rates of these grafts(9).

As a result; as seen in this case report, maintaining 
vascular integrity in superior vena cava and brachiocephalic 
vein invasion has priority. Techniques such as patchplasty 
and graft interposition may be used. We would like to 

Figure 2. Dacron graft was placed between left subclavian vein 
and right auricle after resection of the left brachiocephalic vein, 
pericardial patch was used to reconstruct anterior wall of SVC
SVC: Superior vena cava
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emphasize that if interposition is performed in large 
vessel reconstructions such as SVC and brachiocephalic 
vein, it will contribute to the graft patency rates of the 
brachiocephalic vein graft interposition anastomosis to 
the right atrium auricle instead of SVC.
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