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Abstract: The aim of this study was to review the clinical presentations, diagnostic tools adopted, the histological 

features and the treatment of primary anterior mediastinal tumors. A retrospective analysis of 71 patients who underwent 

total or subtotal resection of primary anterior superior mediastinal tumors between 2010 and 2014 was performed. 

Clinical data were collected from the medical records. All 71 patients with anterior mediastinum tumors were surgically 

treated and were pathologically confirmed with anterior mediastinum tumors. Of the 71 cases, there were 60 cases of 

benign tumor and 11 cases of malignant tumor. All patients were partially and completely removed.  The all operations 

were successful. 10 cases appeared postoperative complications, but no obvious serious complications. Symptoms of 

other patients with complications are relieved after the medical treatment, and the remaining patients recovered and 

discharged. Primary anterior mediastinal tumors can be partially and completely even if they have invaded other 

mediastinal structures. Surgical treatment for primary anterior mediastinal tumors is safe and efficacious regardless of 

approach.  
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INTRODUCTION 

Mediastinal tumors are relatively uncommon, 

yet span a wide spectrum of diseases, and preoperative 

diagnosis plays a crucial role in guiding subsequent 

surgical and medical treatments. The three imaginary 

mediastinal compartments (anterior, middle, posterior) 

are useful for locating and providing diagnostic clues 

when a mediastinal mass is present. Some anterior 

mediastinal tumors can be diagnosed with confidence 

based on imaging tool alone. But in the other anterior 

mediastinal masses, a particular entity can be strongly 

suggested when a typical appearance is combined with 

the right clinical presentation [1]. Clinically anterior 

mediastinal tumors that appear resectable should 

usually undergo tumor removal. When an invasive 

anterior mediastinal tumor is present, the surgeon’s 

decision to removal the mass along with involved 

neighboring structures must be considered against the 

morbidity of such a procedure [2]. Consequently, we 

reviewed our 5-year experience with resection of 

anterior mediastinal tumors to evaluate the factors 

affecting surgically removal of anterior mediastinal 

tumors. 

 

PATIENTS AND METHODS 

From January 2010, through January 2014, all 

patients with primary anterior mediastinal tumors 

underwent tumor resection at Affiliated Hospital of 

Guilin Medical University were reviewed under a 

protocol approved by the Institutional Review Board. 

Patients who had metastatic disease of the mediastinum, 

direct extension of lung malignancy into the 

mediastinum, tracheal, esophageal, or cardiac 

malignancies, or extra thoracic metastases were 

excluded. 

 

Medical records were reviewed for 

demographic data, clinical presentation, diagnostic 

investigations, operative procedure, location, tumor 

invasion as determined by the surgeon, histologic 

diagnosis, postoperative morbidity and mortality, and 

follow-up. Clinical data included history and physical 

examination, chest X-ray, chest and abdominal 
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computed tomography (CT), magnetic resonance 

imaging (MRI). 

 

RESULTS 

All 71 patients with anterior mediastinum 

tumors were surgically removal and were pathologically 

confirmed. The youngest patient was 9 months old and 

the oldest, 73 years old. Average age was 40 years. 

There were 42 male patients and 29 female. Of the 71 

cases，there were 60 cases of benign tumor and 11 

cases of malignant tumor. There were 4 malignant 

thymoma, 3 invasive neurogenic tumors, 3 yolk sac 

tumors, 1 sclero nodular Hodgkin’s lymphoma. Twelve 

patients had pericardial cysts, 22 benign substernal 

Goiter or benign thyroid tumors arising in the 

mediastinum, 12 benign neurogenic tumors, 4 

teratomas, 4 thymic hyperplasias, 3 thymic cysts and 2 

bronchial cysts.  

 

Nine cases were accidentally found via CT 

without any signs or symptoms. Nine patients showed 

chest tightness, cough and sputum in 13 cases, chest 

pain and/or back pain in 12 cases, three cases of 

dyspnea, myasthenia gravis in 19 cases, and one case of 

superior vena cava obstruction syndrome. 

 

All patients were operated on under general 

anaesthesia with single or double-lumen endotracheal 

intubation. A median sternotomy was used in 13 

patients (20%). A transverse neck incision was used in 

7 patients. A left thoracotomy was added in 12 patients 

and a right thoracotomy, in 3 patients. The video-

assisted thoracoscopic surgery (VATS) was used in 32 

patients. In the majority of patients (79%), total removal 

of the tumor by radical excision was achieved  

 

Ten patients (11%) experienced complications. 

Two patients had postoperative pneumonia. Sternal 

wound infections developed in 2 patients. Two patients, 

both with myasthenia gravis, required intubation for 

longer than 3 days, and 2patient sustained postoperative 

hemorrhage requiring reoperation. Two patients each 

had phrenic nerve injury. Symptoms of other patients 

with complications are relieved after the medical 

treatment, and the remaining patients recovered and 

discharged. No patients died in the immediate 

postoperative period. Follow-up was available for 52 

patients and extended from 13 months to 5 years. 

Median follow-up was 20 months with an average of 28 

months. The overall actuarial 2-year survival rate for all 

benign patients was 100%. The 2-year survival rate for 

patients with malignant tumor was 42%. 

 

DISSCUSION 

Mediastinal tumors, which include various 

types of neoplasms, are uncommon [3]. Anterior 

mediastinal tumors comprise a diverse group of 

neoplasms and account for 50% of all mediastinal 

masses [4]. There is considerable overlap in the field of 

anterior and middle mediastinal tumors, because 

anterior masses often invade into the middle 

mediastinum.  Differential diagnoses of anterior 

mediastinal tumors, such as mature teratoma, thymic 

epithelial, germ cell tumors and malignant lymphoma, 

should be screened. In the perioperative period, anterior 

mediastinal tumors can be very difficult to manage and 

the previous study provides many examples of 

cardiorespiratory disasters and even death [5, 6]. 

 

We found some masses with cyst (for example, 

pericardial cysts), were more likely to be asymptomatic 

than those with other histological variants. The clinical 

benefit would be obvious if it was possible to 

differentiate these masses, because pericardial cyst, 

thymic cysts, thymoma, thymic carcinoma, and mature 

teratoma would be resected if possible. On the other 

side, patients with malignant germ cell tumor and 

malignant lymphoma would be treated by 

chemotherapy and/or radiation therapy. Severe 

cardiorespiratory compression caused by anterior 

mediastinal masses in pediatric patients is very 

challenging for both diagnosis and treatment. Patients 

usually require urgent therapy; otherwise, sudden death 

may occur [7]. Anterior mediastinal masses in pediatric 

patients are also at high anesthesia risks. Patients are 

typically placed supine for procedures, and the weight 

of the mass may further compress the airway and major 

vessels [8]. 

 

Although some primary anterior mediastinal 

tumors are accidentally identified via CT without any 

signs or symptoms, many tumors can cause dyspnea as 

a result of tumor compression [9]. Symptomatic masses, 

infection, suspected malignancy, progressive growth, 

tracheal compression, presence in children and adults, 

and atypical location or characteristics have been 

proposed as criteria that signal the requirement of 

surgical removal. Although, it remains controversial 

whether asymptomatic cysts can be observed or 

resected, as malignancy cannot be ruled out by CT or 

MRI [10, 11]. Some authors advocate that pericardial 

cysts were never removed, since they are always 

asymptomatic. However, when the cysts were larger, a 

thoracoscopic removal is advocated and simple to 

perform [12]. 

 

The preoperative diagnosis of anterior 

mediastinal tumors depends on radiographic imaging 

because identification by biopsy is not easy. For these 

reasons, the preoperative diagnosis of anterior 

mediastinal tumors using imaging methods is essential. 

However, the diagnostic accuracy of CT and MRI has 

reliability [13].  CT could distinguish fatty, cystic, 

vascular and soft tissue masses. The soft tissue 

component of the tumor can be further defined in terms 

of the homogeneity of the mass, the presence or absence 
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of calcification, and whether there is enhancement with 

contrast.  CT is equal or superior to MRI in the 

diagnosis of anterior mediastinal tumors except for 

thymic cyst [13]. The diagnostic accuracy using all 

diagnostic imaging methods is high. In the clinical 

setting, however, every imaging method is not always 

selected because some tumors can be diagnosed easily 

with only plain chest CT. Therefore, it is important to 

investigate factors affecting preoperative diagnosis. 

Image-guided percutaneous needle biopsy, ultrasound-

guided endoscopic biopsy, VATS and open surgical 

procedures are all methods used for obtaining tissue 

from the anterior mediastinum [14]. CT-guided 

percutaneous biopsy is a safe diagnostic procedure with 

high diagnostic accuracy for anterior mediastinal 

masses, highest for thymic neoplasms (100%), and can 

potentially avoid more invasive procedures [15]. We 

didn’t routinely used MRI to investigate anterior 

mediastinal tumors in all patients, but it could also be 

helpful. 

 

Anesthetic management in both children and 

adult patients with an anterior mediastinal mass is fatal 

with the potential for cardiorespiratory collapse. Airway 

collapse upon induction is a rare finding in the adult 

population. Many cases have been reported of 

hemodynamic and airway collapse induced by general 

anesthesia in patients with an anterior mediastinal mass. 

There is no guidance on quantifying risk and planning 

the safe conduct of anesthesia.    

 

Detailed preoperative cardiovascular 

evaluation is essential in predicting hemodynamic 

stability during anesthesia. Ventilation-perfusion 

mismatch caused by compression of a bronchus and the 

contralateral pulmonary artery has been also shown to 

be fatal, and treatments should be invidualized by 

critically assessing structures that are affected to predict 

stability after induction [16]. Tracheomalacia is a 

condition of the large airways that is often caused by a 

large anterior mediastinal mass [17]. However, tracheal 

stenosis, wound infection, hemorrhage,  decannulation, 

and other complications may be associated with 

surgery, thus indicating that less traumatic manipulation 

should be considered [18,19]. Caution must be taken to 

avoid distortion of the airway as a result of excessive 

tension on the sutures. Careful assessment must be 

made to ensure safe pathways for the suspension 

sutures. General anesthesia is a highest risk for these 

patients. It should be considered early and appropriate 

preparations should be made prior to the initiation of 

general anesthesia [20]. When general anesthesia is 

required, we would formulate a comprehensive plan 

preoperatively in our surgical team and anesthetists. 

 

Although symptomatic anterior mediastinum 

benign tumors were always considered indication for 

surgical treatment, the management of asymptomatic 

anterior mediastinum tumors is still controversial. Many 

surgeons prefer surgical removal for possibility of 

malignant transformation, cyst infection, invasive 

growth, or spontaneous rupture [21], whereas others 

assert that there is no need for universal resection due to 

the benign nature of these tumors [22].Thymomas, 

lymphomas, and germ cell tumors are the most frequent 

lesions of the anterior mediastinum. Depending on mass 

location, mediastinoscopy and thoracoscopy are the 

preferred diagnostic tools. Generally, surgical resection 

of thymoma is the gold standard, and median 

sternotomy is the most frequently applied approach. 

Thoracoscopy could be performed in patients with 

myasthenia gravis and with very small tumors. In these 

cases complete resection is necessary due to the 

probability of recurrence. In our cases, neurogenic 

tumors in adults are benign and usually resected via 

VATS or thoracotomy, depending on location and size. 

Regarding surgical procedures, sternotomy was 

performed in 34 patients and VATS without sternotomy 

was performed in 37 patients. Optimal visualization of 

the whole operative field is greatly facilitated by 

appropriate instrumentation in VATS. We performed 

surgery in such patients when malignancy could not be 

ruled out based on the following imaging features on 

preoperative CT or MRI: invasion into the surrounding 

structures, progressive growth and thickened irregular 

cystic wall. 

 

Thoracoscopic surgery for anterior mediastinal 

tumors has emerged as a less invasive to conventional 

approach. A thoracoscopic procedure was used in 37 

(52%) patients without conversion to thoracotomy in 

this study. Although this technique offers significant 

benefits, we believe use an open procedure in a 

complicated case, to achieve complete resection. We 

should try to obtain pathological complete resection in 

most case, by using individualized procedure properly. 

 

We detected a postoperative complication rate 

of 11% (n = 10). Postoperative mortality was not 

observed. Surgical treatment for anterior mediastinal 

tumors could be performed safely regardless of the 

approach used. Long-term follow up is indicated in case 

of incomplete resection. 

 

LIMITATIONS 

This study is summarized our experience of 

treating primary anterior mediastinal tumors over the 

past 5 years. However, there were a few limitations. In 

our study the sample size is too small. We need more 

cases and long-term follow-up to determine the 

outcomes in this study.  

 

CONCLUSION 

Surgical treatment for primary anterior 

mediastinal tumors is safe and effective regardless of 

approach. Surgical access depends on the location of 
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the mass. Primary anterior mediastinal tumors can be 

partially and completely removed.  
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