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Özet
Amaç: Benign mediastinal tümörler klinikte karşılaşılan nadir tümörlerdendir
ve diğer lezyonlara kıyasla bu konuda çalışmalar daha az yapılmıştır. Bu çalışmada, benign mediastinal kitlelerin klinik özellikleri ve cerrahi tedavi sonuçları değerlendirilip, literatür bilgileri ile karşılaştırılmıştır. Gereç ve Yöntem: Ocak 1999 ile Aralık 2009 tarihleri arasında, tek bir göğüs cerrahisi kliniğinde rezeksiyon yapılan 184 benign mediastinal kitlesi olan olgular retrospektif olarak incelendi. Bulgular: En sık görülen benign mediastinal lezyonlar mediastinal kistler (%29,3), timik lezyonlar (%20,1) ve nörojenik tümörler (%19) idi. Çocuk hastalar olguların %10,9’unu oluşturuyordu. Lezyonların çoğu anterior mediastinal yerleşimliydi. En sık şikayetler nefes darlığı, göğüs ağrısı ve öksürük iken, hastaların %26,1’i asemptomatikti. Olguların %61,9’una torakotomi uygulandı. Kullanılan diğer insizyonlar median sternotomi, collar kesi, mediastinoskopi, collar + median sternotomi ve collar +
sağ torakotomi idi. Postoperatif komplikasyonlar olguların %12,5’inde gelişti ve bunlar atelektazi, kanama, yara yeri enfeksiyonu, efüzyon, uzamış hava
kaçağı ve myastenia gravis nedeniyle solunum yetmezliğiydi. Tartışma: Benign mediastinal kitlesi olan olguların çoğunun başvuru anında klinik şikayetleri vardır ve çoğu biyopsideki zorluklar ve inflamasyon nedeniyle kesin teşhis edilememektedir. Bu çalışma, benign mediastinal tümör rezeksiyonunun
düşük morbidite ve mortalite sonuçları ile başarılı bir tanı ve tedavi seçeneği olduğunu göstermektedir.

Abstract
Aim: Benign mediastinal tumors are uncommon lesions encountered in clinical practice, and they have been studied less extensively than other masses.
In this study, the clinical features and surgical treatment results of benign
mediastinal masses are discussed and compared with a literature review.
Material and Method: Between January 1999 and December 2009, 184 patients with benign mediastinal masses who underwent surgical resection
in a single thoracic surgery department were analyzed retrospectively. Results: The most common benign mediastinal lesions were mediastinal cysts
(29.3%), thymic lesions (20.1%), and neurogenic tumors (19%). Children
made up 10.9% of the patients. Most of the lesions were located in the anterior mediastinum. While 26.1% of the patients were asymptomatic, the most
frequent complaints were dyspnea, chest pain, and cough. Thoracotomy was
performed in 61.9% of cases. The other incisions used were median sternotomy, collar incision, mediastinoscopy, collar + median sternotomy, and
collar + right thoracotomy. Postoperative complications occurred in 12.5%
of the cases and included atelectasis, hemorrhage, wound infection, effusion, extended air leakage, and respiratory failure due to myasthenia gravis.
Discussion: Most of the patients with benign mediastinal lesions had clinical
complaints, and most could not be diagnosed definitively, due to difficulties
with the biopsies and inflammation. This study shows that the resection of
benign mediastinal tumor is a successful diagnosis and treatment choice
that results in low morbidity and mortality rates.
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Introduction
Mediastinal tumors and cysts are derived from structures that
normally reside in the mediastinum or migration of embryonic
tissues. They include various types of tumors and can occur at
all ages. The mediastinum is divided into three regions: anterior,
middle, and posterior. The most common lesions in children are
neurogenic tumors, mostly seen in the posterior mediastinum.
However, thymomas are the most common lesions in adults,
and most are located in the anterior mediastinum.
Presenting symptoms are seen in 60% of patients with all benign and malignant mediastinal masses [1]. The symptoms are
due to compression, invasion, inflammation, rupture of the cyst,
or paraneoplastic syndromes.
While studies regarding mediastinal tumors have included both
malignant and benign lesions, benign mediastinal masses have
been studied less extensively. Some subtypes of benign lesions,
such as retrosternal goiter and pericardial cysts, have been recommended for followup or medical treatment. Benign mediastinal masses should be diagnosed and treated promptly, due to
potential for serious complications and malignant transformation. In this study, we present the clinical features, preoperative evaluations, and treatment results of patients with benign
mediastinal tumors and cysts who underwent resection in our
clinic.
Material and Method
Between January 1999 and December 2009, 234 patients who
underwent surgical resection of a benign mediastinal mass in
our Thoracic Surgery Department were analyzed retrospectively. Of the initial group, 184 patients were included in the
study and 50 patients were excluded due to lack of available
followup data. The patients were followed up for a median of
7.2 months (range, 1–26 months) after surgery. Age, symptoms,
diagnostic procedures, surgical and pathological features, and
survival rate were analyzed, and the results were expressed as
percentages and proportions.
Results
A total of 184 cases operated on in our clinic were included in
this study. The mean age was 40.4 (range, 1–80) years. The
study included 20 children (under 18 years of age) and 164
adult patients. One hundred seven (58.2%) patients were female and 77 (41.8%) were male, with a female-to-male ratio
of 1.4:1. The percentage of patients who were asymptomatic
was 26.1%. The most common complaints were dyspnea (24%),
chest pain (21.7%), cough (11.9%), swelling of the neck (4.3%),
fever (2.1%), back pain (2.1%), dysphagia (1.7%), hemoptysis
(1.7%), myasthenia gravis (1.7%), sweating (1.7%), nausea
(0.5%), and restlessness (0.5%).
Most of the lesions (55.4%) were located in the anterior mediastinum, 28.8% were located in posterior mediastinum, and
15.8% were located in the middle mediastinum. The most common benign mediastinal lesions were mediastinal cysts (29.3%),
thymic lesions (20.1%), and neurogenic tumors (19%) (Table 1).
The other lesions were intrathoracic thyroid (13.5%), germ cell
tumors (8.1%), mesenchymal tumors (7%), Castleman disease
(2.1%), and parathyroid lesions (0.5%).
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Table 1. Frequency of locations of benign mediastinal masses
Anterior

Middle

Posterior

TOTAL

Mediastinal cysts

24

15

15

54 (29.3%)

Thymic lesions

33

4

-

37 (20.1%)

Neurogenic tumors

1

6

28

35 (19%)

Intrathoracic thyroid

23

1

1

25 (13.5%)

Benign Germ Cell
Tumors

15

-

-

15 (8.1%)

Mesenchymal Tumors

4

3

6

13 (7%)

Castleman’s disease

1

-

3

4 (2.1%)

Parathyroid Lesions

1

-

-

1 (0.5%)

TOTAL

102 (55.4%)

29 (15.8%)

53 (28.8%)

184

Most of the benign mediastinal masses were located in the
anterior mediastinum (44.5%); 26.1% were asymptomatic. The
most common masses were thymic lesions in the anterior mediastinum, mediastinal cysts in the middle mediastinum, and neurogenic tumors in the posterior mediastinum. General features
of the benign mediastinal masses are shown in Table 2.
Table 2. General features, surgical approaches, and treatment results of
benign mediastinal masses
Freq

Mean
age

Size
(cm)

Asymp

Incision

Compl

H.S.

Mediastinal Cysts

29.3%

40.6

5.7

31.4%

Thoracotomy
(83.3%)

9.2%

6.4

Thymic
lesions

20.1%

40.4

7.4

32.4%

Median
sternotomy
(86.4%)

8.1%

7.5

Neurogenic
tumors

19%

34.0

6.5

28.6%

Thoracotomy
(97.1%)

22.9%

7.3

Substernal Goiter

13.5%

53.4

9.0

4%

Collar incision (72%)

12%

7

Benign
Germ cell
Tumor

8.1%

28.5

8.8

20%

Thoracotomy
(86.6%)

20%

7

Mesenchymal
tumor

7%

44.6

6.8

15.4%

Thoracotomy
(69.2%)

7.7%

7.1

Castleman’s
Disease

2.1%

39.5

6.4

100%

Thoracotomy
(100%)

25%

8

Parathyroid
lesions

0.5%

55

4

-

Thoracotomy
(100%)

-

7

Freq: Frequency, Asymp: Asymptomatic, Compl: Complication, H.S.: Hospital
stay

A 35-year-old male patient with a 6cm bronchogenic cyst in the
middle mediastinum, a 48-year-old male patient with a 7cm
pericardial cyst in the anterior mediastinum, and a 69-year-old
male patient with an 18cm mature cystic teratoma in the anterior mediastinum were admitted with hemoptysis due to bronchial rupture. A postoperative prolonged air leak occurred in the
mature cystic teratoma case.
Myasthenia gravis was observed in three cases: a 33-year-old
female patient with a 4cm thymic hyperplasia, a 49-year-old
female patient with a 9cm thymic hyperplasia, and a 52-yearold female patient with a 1.5cm thymolipoma. No postoperative complications occurred in any of these patients. However,
a 15-year-old female patient with a 14cm thymic hyperplasia
Journal of Clinical and Analytical Medicine | 775
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with accompanying autoimmune aplastic anemia required mechanical ventilation for 24 hours postoperatively.
The most commonly preferred incision was thoracotomy, used
in 61.9% of the cases in this study. The other incisions were median sternotomy (25%), collar incision (9.8%), mediastinoscopy
(1.6%), collar + median sternotomy (1.1%), and collar incision +
right thoracotomy (0.6%).
Median sternotomy was the most common incision used for
resecting anterior mediastinal masses; thoracotomy was performed most commonly to remove middle mediastinal tumors;
and most posterior mediastinal tumors were removed via thoracotomy. In only one case, a collar incision and right thoracotomy was performed to resect a retrosternal goiter with ectopic
thyroid in the posterior mediastinum (Table 3).
Table 3. Choice of incision and tumor location

dian sternotomies, 5.6% of collar incisions, and one of the two
collar incision and median sternotomy cases. When the cases
were evaluated in terms of histopathologic types, the complication rates were 25% for Castleman disease, 22.9% for neurogenic tumors, 20% for germ cell tumors, 9.3% for cystic lesions,
8.1% for thymic lesions, 8% for substernal thyroids, and 7.7%
for mesenchymal tumors. There was no recurrence or death in
any of the 184 cases during the followup period.
Table 4. Evaluation of incisions and complication frequency
Thoracotomy

M. Sternotomy

Collar

Coll+M.Sternotomy

Atelectasis

8

3

-

-

Hemorragia

2

1

-

-

3

-

-

-

Effusion

2

-

-

-

Openning
İncision

of

Anterior

Middle

Posterior

Total

Percentage

Hematoma

-

-

1

1

Thoracotomy

42

20

52

114

61.9%

1

-

-

-

Median sternotomy

44

2

-

46

25%

Prolonged Air
Leak

Collar incision

17

1

-

18

9.8%

Respiratory
Failure

-

1

-

-

Mediastinoscopy

2

1

-

3

1.6%

Collar+M.Sternotomy

1

1

-

2

1.1%

Collar+Thoracotomy

-

-

1

1

0.6%

Mediastinoscopy was used for two pericardial cysts and a
bronchogenic cyst; the median size was 3.3 cm. There were no
complications or recurrences after resection during the median
followup period of 6.7 months (range, 2–12 months).
A 62-year-old female patient who underwent myoplasty to remove a 10cm schwannoma in the posterior mediastinum experienced postoperative hemorrhagic drainage.
Collar incision and median sternotomy was performed in two
cases: a 13cm retrosternal goiter and an 8cm schwannoma that
extended from the neck to the middle mediastinum. After resection, the patient with the 13cm retrosternal goiter experienced
hematoma, which was treated with lavage.
A 67-year-old male patient with an 8cm retrosternal goiter had
vena cava superior syndrome, and respiratory failure occurred
due to compression, for which he underwent mechanical ventilation for 50 days preoperatively. After resection, a hematoma
that occurred in the collar incision needed to be drained with a
catheter.
Collar incision and right thoracotomy was performed in a substernal goiter with posterior mediastinal ectopic thyroid case;
no complications occurred.
A patient with thymic hyperplasia and myasthenia gravis had
respiratory failure postoperatively and required mechanical
ventilation for 24 hours. In addition, a 65-year-old female patient with a 4.2cm pericardial cyst underwent right thoracotomy
for total resection. In the second year of followup, a lung hernia
developed through the thoracotomy incision, and the chest wall
defect was repaired with mesh.
Early postoperative complications (postoperative 1–30 days)
occurred in 12.5% of the cases in this study (Table 4); the most
common complication was atelectasis. Other complications, in
order of frequency, were hemorrhage, wound infection, hematoma, effusion, prolonged air leak, and respiratory failure. The
complications occurred in 14% of thoracotomies, 10.9% of me| Journal
of Clinical
and Analytical
Medicine
3776
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Discussion
While mediastinal tumors are rare, malignant tumor rates have
been increasing in recent years [1, 2]. Many studies have evaluated benign and malignant tumors together, and according
to their results, the mediastinal masses are located, in order
of frequency, in the anterior, posterior, and middle mediastinum [3]. The most common lesions are thymoma in the anterior mediastinum, congenital cysts in the middle mediastinum,
and neurogenic tumors in the posterior mediastinum [4]. While
neurogenic tumors are the most common mediastinal tumors
found in children, the most common mediastinal tumor in adults
is thymoma [5].
We observed in our study that most of the benign mediastinal
masses were located in the anterior mediastinum. The most
common benign mediastinal masses were thymic lesions in the
anterior mediastinum, cystic lesions in the middle mediastinum,
and neurogenic tumors in the posterior mediastinum. In many
studies, thymoma is the most common mass found in the mediastinum. However, in our study, mediastinal cystic lesions were
more common than thymomas. Neurogenic tumors were the
most common benign lesions found in children, and the most
common masses in adults were cystic lesions.
Complaints associated with mediastinal masses and lesions
vary according to the location of the mass, complications, and
secretion of hormones and cytokines. Symptomatic patients
are more likely to have malignant masses. A previous study
reported that only 46% of patients with benign tumors were
symptomatic, compared to 85% of patients with malignancies
[4]. In our study, 73.9% of the patients were symptomatic. In
order of frequency, the most common symptoms were dyspnea,
chest pain, cough, swelling in the neck, fever, back pain, dysphagia, hemoptysis, myasthenia gravis, sweating, nausea, and
restlessness.
Thoracic computed tomography (CT) is used to identify mediastinal masses and their relationship to the surrounding structures, as well as to determine cystic, solid, vascular, and soft-
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tissue structures. CT was used for preoperative evaluations in
all of the cases in our series. In addition, magnetic resonance,
positron emission tomography CT, echocardiography, CT angiography, neck CT, thyroid ultrasonography, thyroid and parathyroid scintigraphy, and esophagoscopy were used in 26.1% of
the patients in this study.
If investigation results show that a mediastinal mass is likely to
be benign, it can be removed surgically without biopsy [4]. Otherwise, transthoracic or transbronchial needle biopsy, mediastinoscopy, anterior mediastinotomy, or video-assisted thoracic
surgery can be used for diagnosis, depending on the anatomic
location and radiographic appearance of the lesion. The sensitivity of transthoracic needle biopsy is 42–91% and the specificity is 96–100% for anterior mediastinal masses [6]. Surgical
resection is required for patients that cannot be diagnosed with
noninvasive methods. Pulmonary atelectasis, compression of
adjacent structures, adhesions, and malignant transformation
do not preclude the surgery [7].
Surgical resection is recommended for bronchogenic cyst cases,
due to risk of malignant transformation, definitive diagnosis,
and perforation prevention, even if the patients are asymptomatic [8]. Recurrence can occur because of incomplete resection.
In this study, a bronchogenic cyst case presented with hemoptysis due to rupture of the cyst, and no complications occurred
after surgery. We performed a subtotal resection with mediastinoscopy for a 3cm bronchogenic cyst, and no complications or
recurrence occurred. We found no malignant transformation in
any of our bronchogenic cyst cases.
Myasthenia gravis is an autoimmune disease, and 15.6% of
those patients have thymic hyperplasia [9]. In our series, myasthenia gravis was observed in three patients: two thymic hyperplasia cases and one thymolipoma. Diaz’s review showed that
myasthenia gravis patients undergoing thymectomy were likely
to achieve improvement and medication-free remission and to
become asymptomatic, compared to patients who did not undergo thymectomy [10]. Thymic cysts represent 1% of mediastinal masses [11], and while some authors have pointed out
that surgery is not required if the definitive diagnosis is thymic
cyst, most publications suggest resection due to the potential
of malignancy [12-15].
Most pericardial cysts are asymptomatic and are detected incidentally. The 2004 European Society of Cardiology guidelines
suggest that the treatment for congenital and inflammatory
cysts is percutaneous aspiration and ethanol sclerosis [16]. In
our study, 57.9% of the cases were symptomatic, and one patient had hemoptysis due to cyst perforation. Aspiration and
subtotal cyst wall excision with mediastinoscopy were performed in two cases, and total resection with thoracotomy was
performed in the other cases. Hemorrhagic drainage and wound
infection occurred in the patients who underwent thoracotomy;
however, none of the patients experienced recurrence.
When more than 50% of the thyroid parenchyma is located below the sternal notch, it is called retrosternal goiter. The standard treatment for substernal goiter with compression symptoms is surgery. If surgery is not feasible, radioiodine can be an
alternative treatment choice, especially for patients with high
risks of complications [17].
Rupture of mature cystic teratoma into the bronchus, pleura,
4 | Journal of Clinical and Analytical Medicine

pericardium, or mediastinum occurs rarely, but it can lead to
serious complications [18]. We observed in our study a mature
cystic teratoma case with rupture into the bronchus and occurrence of hemoptysis. The mass size was 17.8 cm, and a thoracotomy was performed for resection, after which a postoperative prolonged air leak occurred. However, the patient was
discharged on the tenth postoperative day.
Mediastinoscopy can be used for histological diagnosis and
treatment of anterosuperior-located mediastinal masses, with
very low morbidity and mortality rates [19]. A previous review
determined that morbidity, recovery times, and discharge times
were all higher with more invasive procedures compared to mediastinoscopy. The researchers also mentioned that although
total excision of the cyst wall is difficult via mediastinoscopy,
removal of more than 90% of the cyst wall is necessary for
absorption of fluid secreted by the remnant tissue through the
surrounding structures. It is important to follow up carefully
with these patients to monitor them for recurrence. We performed mediastinoscopies for three mediastinal cystic lesions
(two pericardial cysts and one bronchogenic cyst), with no complications or recurrence.
Video-assisted thoracoscopic excision of mediastinal masses
is a safe and feasible approach that might offer significant
postoperative advantages over open procedures. In a previous
study, the border of indication for thoracoscopic resection in
cystic mediastinal tumors was described as smaller than 7 cm
[20]. The researchers also suggested that mediastinal cysts
with wall thicknesses less than 5 mm and no FDG accumulation
might be observed without resection, due to the very unlikely
chance of being a neoplasm. During the study development
period, we did not have enough experience in VATS resection
therefore the results were not evaluated in this study.
The incision of choice for diagnosis and treatment depends on
the lesion location, its characteristics, and the patient’s clinical
manifestations. We used median sternotomy more frequently
for anterior mediastinal masses. Median sternotomy is more
suitable for lesions located in the anterior side of the middle
mediastinum, and thoracotomy is a better choice for the posterior region of the middle mediastinum. Thoracotomy is best for
exploration of posterior mediastinal masses.
Median sternotomy complications occur in less than 3% of patients. Infections often develop due to unsuccessful bleeding
control, and 0.2–3% of patients develop mediastinitis [21-22].
The most common complication of thoracotomy is hemorrhagic
drainage. In our series atelectasis was the most common complication, and thoracotomy complications were more frequent
than with other incisions.
Surgery is the management of choice for patients with benign
mediastinal lesions [23]. With minimal operative risk, we can
achieve a definite histological diagnosis and total excision of
the lesion.
Conclusion
Histopathologic features, tumor size, and location are the factors involved in deciding on a treatment choice for benign mediastinal masses. Some studies have suggested, conservatively,
nonsurgical treatment modalities such as percutaneous aspiration or followup for a few histopathologic types of benign mediJournal of Clinical and Analytical Medicine | 777
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astinal tumors. However, surgery provides diagnosis and treatment of mediastinal lesions. In this study, we evaluated a large
series of benign mediastinal lesions that underwent resection,
and we compared our results with others in the literature.
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