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Comparison of video-assisted thoracoscopic surgery and thoracotomy in the 
treatment of mediastinal cysts

Mediastinal kistlerin tedavisinde video yardımlı torakoskopik cerrahi ve torakotominin karşılaştırılması

Ali Bilal Ulaş, Yener Aydın, Atilla Eroğlu

ÖZ
Amaç: Bu çalışmada mediastinal kistik lezyonların tedavisinde 
video yardımlı torakoskopik cerrahi ve torakotominin sonuçları 
karşılaştırıldı.
Çalışma planı: Kliniğimizde Ocak 1997 ve Aralık 2016 
tarihleri arasında mediastinal kist tedavisi nedeniyle torakotomi 
veya video yardımlı torakoskopik cerrahi uygulanan 60 hasta 
(28 erkek, 32 kadın; ort. yaş 36.1±19.4 yıl; dağılım, 2 gün-82 yıl) 
retrospektif olarak değerlendirildi. Tanı için tüm katılımcılarda 
göğüs radyografisi ve toraks bilgisayarlı tomografi kullanıldı. 
Yirmi üç katılımcıda ek olarak manyetik rezonans görüntüleme 
kullanıldı.
Bul gu lar: Mediastinal kistler hastaların 19’unda (%31.7) anterior-
süperior mediasten, 19’unda (%31.7) orta mediasten ve 22’sinde 
(%36.6) posterior mediasten yerleşimli idi. Histopatolojik olarak 
17 bronkojenik kist, 15 kist hidatik, 10 perikardiyal kist, yedi 
kistik teratom, dört enterik kist, dört timik kist, iki lenfanjiom 
ve bir torasikus duktus kisti tespit edildi. Hastaların 34’üne 
(%56.7) torakotomi uygulanır iken 26’sına (%43.3) video yardımlı 
torakoskopik cerrahi uygulandı. Torakotomilerin ve video yardımlı 
torakoskopik cerrahilerin ortalama süresi sırasıyla 123.6±24.7 
dakika ve 87.4±17.6 dakika idi (p<0.01). Ortalama hastanede 
yatış süresi torakotomi sonrası 8.2±4.3 gün, video yardımlı 
torakoskopik cerrahi sonrası 4.3±1.2 gün idi (p<0.01). Ameliyat 
sonrasında hastaların dördünde komplikasyon (iki pnömotoraks, 
bir plevral effüzyon, bir şilotoraks) gelişirken hiçbirinde mortalite 
gözlemlenmedi.
Sonuç: Mediastinal kistlerde asıl tedavi yöntemi cerrahidir. 
Torakoskopik yaklaşım hastanın cerrahi işlem süresini ve 
ameliyat sonrası hastanede yatış süresini anlamlı olarak 
azaltır. Yakın gelecekte mediastinal kistlerde açık cerrahilere 
kıyasla minimal invaziv cerrahilerin daha sık uygulanacağını 
düşünüyoruz.
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ABSTRACT
Background: This study aims to compare the results of video-
assisted thoracoscopic surgery and thoracotomy in the treatment of 
mediastinal cystic lesions.
Methods: Sixty patients (28 males, 32 females; mean age 
36.1±19.4 years; range, 2 days to 82 years) who were performed 
thoracotomy or video-assisted thoracoscopic surgery for 
mediastinal cyst treatment in our clinic between January 1997 
and December 2016 were retrospectively evaluated. Chest 
radiography and thorax computed tomography were used in all 
participants for diagnosis. Magnetic resonance imaging was used 
additionally in 23 participants.
Results:Of the patients, mediastinal cysts were localized in anterior-
superior mediastinum in 19 (31.7%), middle mediastinum in 19 (31.7%) 
and posterior mediastinum in 22 (36.6%). Histopathologically, 
17 bronchogenic cysts, 15 hydatid cysts, 10 pericardial cysts, 
seven cystic teratomas, four enteric cysts, four thymic cysts, two 
lymphangiomas and one thoracic duct cyst were identified. While 
thoracotomy was performed in 34 patients (56.7%), video-assisted 
thoracoscopic surgery was performed in 26 patients (43.3%). Mean 
duration of thoracotomies and video-assisted thoracoscopic surgeries 
was 123.6±24.7 minutes and 87.4±17.6 minutes, respectively 
(p<0.01). Mean duration of hospital stay was 8.2±4.3 days after 
thoracotomy and 4.3±1.2 days after video-assisted thoracoscopic 
surgery (p<0.01). While postoperative complications developed 
in four patients (two pneumothoraxes, one pleural effusion, one 
chylothorax), no mortality was observed in any of them.
Conclusion: Main treatment method for mediastinal cysts is 
surgery. Thoracoscopic approach significantly reduces patient’s 
duration of surgical procedure and postoperative duration of 
hospital stay. We believe that minimally invasive approaches will 
be administered more frequently compared to open surgeries for 
mediastinal cysts in the near future.
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Mediastinal cysts are round or oval benign lesions 
with clear boundaries that originate from different 
embryonic tissues and named according to their 
structures. These lesions can be congenital or acquired. 
Another way of development is cystic degeneration of 
a solid tumor. Although they can be seen in all age 
groups, they are most commonly seen in children and 
young adults. They are usually asymptomatic and 
detected incidentally on radiographs.[1]

The incidence of mediastinal cysts may vary by age. 
For example; foregut-derived cysts are less common in 
adulthood, although they form the majority of neonatal 
and childhood cysts. Similarly, pericardial cysts 
constitute about one third of adult mediastinal cysts, 
but are not very common in childhood.[2] Bronchogenic 
cysts constitute 5-10% of all mediastinal lesions and 
50-60% of all mediastinal cystic pathologies.[3,4] 
They are mostly seen in subcarinal and paratracheal 
regions and rarely seen in paraesophageal and hilar 
regions.[5] In this study, we aimed to compare the 
results of video-assisted thoracoscopic surgery (VATS) 
and thoracotomy in the treatment of mediastinal cystic 
lesions.

PATIENTS AND METHODS
Sixty patients (28 males, 32 females; mean age 36.1±19.4 
years; range, 2 days to 82 years) who were performed 
thoracotomy or VATS for mediastinal cyst treatment 
in Atatürk University Medical School, Thorax Surgery 
Department between January 1997 and December 2016 
were retrospectively evaluated. All patients’ gender, 
age, admission date, complaints, medical history, 
physical examination findings, radiological findings, 
lesion localization, operation date, type and time, 
histopathological diagnosis, complication presence, 

mortality, additional treatment, postoperative duration 
of hospital of stay, and discharge date were recorded 
and evaluated.

Chest radiography and thorax computed tomography 
(CT) were used in all participants for diagnosis. 
Magnetic resonance imaging (MRI) was used 
additionally in 23 participants. The study protocol was 
approved by the Medical Faculty of Atatürk University 
Ethics Committee. A written informed consent was 
obtained from each patient. The study was conducted 
in accordance with the principles of the Declaration of 
Helsinki.

Statistical analysis
IBM SPSS version 20.0 (IBM Corp., Armonk, NY, 

USA) was used for statistical evaluation. Chi-square 
test was used to compare the categorical data for 
statistical evaluation of patients. Normal distribution 
of the numerical parameters of patients was examined 
by Kolmogorov Simirnov test. A t-test was used to 
compare parameters that fitted normal distribution, 
while Mann-Whitney U test was used to compare 
parameters that did not fit normal distribution. A p value 
<0.05 was considered statistically significant.

RESULTS
The most common symptoms were chest pain in 
25 (41.7%), shortness of breath in 20 (33.3%), cough 
in 14 (23.3%) and fatigue in five (8.3%) patients. Five 
patients were asymptomatic and diagnosed incidentally. 
Of the patients, mediastinal cysts were localized in 
anterior-superior mediastinum in 19 (31.7%), middle 
mediastinum in 19 (31.7%) and posterior mediastinum 
in 22 (36.6%). Histopathologically, 17 bronchogenic 
cysts, 15 hydatid cysts, 10 pericardial cysts, seven 

Table 1. Mediastinal cysts and their localizations

Anterior/superior mediastinum Middle mediastinum Posterior mediastinum

n % n % n %
Bronchogenic cyst 4 21.1 3 15.8 10 45.5
Hydatid cyst 5 26.3 6 31.6 4 18.2
Pericardial cyst - - 8 42.1 2 9.1
Cystic teratoma 5 26.3 2 10.5 - -
Enteric cyst - - - - 4 18.2
Thymic cyst 4 21.1 - - - -
Lymphangioma 1 5.2 - - 1 4.5
Thoracic duct cyst - - - - 1 4.5
Total 19 100 19 100 22 100
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cystic teratomas, four enteric cysts, four thymic 
cysts, two lymphangiomas and one thoracic duct 
cyst were identified. Table 1 shows the incidence 
of histopathologic types in all three compartments. 
While thoracotomy was performed in 34 patients 
(56.7%) (22 right and 12 left sides), VATS was 
performed in 26 patients (43.3%) (19 right and 
7 left sides) (Table 2, Figure 1-5). Mean duration of 
thoracotomies and VATSs was 123.6±24.7 min and 
87.4±17.6 min, respectively (p<0.01). Mean duration 
of hospital stay was 8.2±4.3 days after thoracotomies 
and 4.3±1.2 days after VATSs (p<0.01). Postoperative 
complications developed in four patients (two 
pneumothoraxes, one pleural effusion, and one 
chylothorax), while no mortality was observed in 
any patient (Table 3).

DISCUSSION
Mediastinal cysts constitute 12-18% of mediastinal 
masses. Primary mediastinal cysts can be seen in all age 
groups, but mostly in the age range of 20-30 years and in 
males.[6] In our study, there were 28 males (46.7%) and 
32 females (53.3%). The mean age was 36.1±19.4 years, 
which was above the reported mean age in the literature 
and 78.3% of the patients were adults.

Symptoms may vary according to the location 
and size of cysts. Most complaints are due to cystic 
compression effect or inflammatory complications. 
Pressure of the cysts to the tissues and organs may be 
life-threatening particularly in infants and may result 
in severe respiratory failure. Paratracheal and carinal 
cysts may present with symptoms such as dyspnea or 
cough while posterior mediastinal cysts may present 

Table 2. Video-assisted thoracoscopic surgery and thoracotomy distribution

Thoracotomy VATS

n % n %

Bronchogenic cyst 9 26.5 8 30.7
Hydatid cyst 10 29.4 5 19.2
Pericardial cyst 4 11.8 6 23.1
Cystic teratoma 3 8.9 4 15.4
Enteric cyst 3 8.9 4 15.4
Thymic cyst 2 5.8 2 7.7
Lymphangioma 2 5.8 - -
Thoracic duct cyst 1 2.9 - -
Total 34 100 26 100
VATS: Video-assisted thoracoscopic surgery.

Figure 1. Pericardial cyst in a 55-year-old male patient. 
(a) Left base opacity is present at direct radiographic image. 
(b) Computed tomography scan shows cystic lesion in left middle 
mediastinum. (c, d) Magnetic resonance imaging with high signal 
intensity shows a lesion that is occupying half of left hemithorax. 
(e) Resected cyst wall. (f) Thorocoscopy incisions are seen.

(a)

(c)

(e)

(b)

(d)

(f)
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Conventional chest radiograms are the first step 
for examination. Mediastinal cysts are usually seen 
as sharp limited, round or oval opacity increases. 
Computed tomography is an important tool in the 
identification of mediastinal cysts.[2] Posteroanterior 

(a)

(c)

(b)

(d)

Figure 2. Mature cystic teratoma in an eight-year-old girl 
patient. (a) Chest radiography shows an oval opacity on right 
hemidiaphragm. (b) Computed tomography scan shows anterior 
mediastinal cystic lesion. (c) Perioperative view of lesion. 
(d) Excision material and cystic liquid content are seen.

(a)

(c)

(b)

(d)

Figure 3. Bronchogenic cyst in a 20-year-old male patient. 
(a) Direct chest radiography shows opacity with smooth border 
on right hilum. (b) Computed tomography scan shows posterior 
mediastinal cystic lesion. (c) Axial plane magnetic resonance 
imaging. (d) Coronal plane magnetic resonance imaging shows 
cystic content of lesion.

(a)

(c)

(b)

(d)

Figure 4. Cystic thyroid in a 70-year-old male patient. (a) Chest 
radiography shows right deviation of trachea. (b) Computed 
tomography scan shows posterior mediastinal lesion. (c) Axial 
plane of thorax magnetic resonance imaging shows mediastinal 
lesion between vascular planes. (d) Coronal plane of magnetic 
resonance imaging shows smooth bordered lesion that pushes 
trachea to right.

Figure 5. Enteric cyst in a 10-day-old girl patient. (a) Chest 
radiography shows opacity in left cardiophrenic angle. (b) Computed 
tomography scan shows cystic lesion in posterior mediastinum. 
(c) Intraoperative view of cyst and (d) excised cyst wall are seen.

(a)

(c)

(b)

(d)

with swallowing difficulty or abdominal pain.[1,6] The 
majority of our patients were symptomatic and the 
most common symptoms were chest pain, shortness of 
breath, and cough.
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chest X-ray and chest CT were used for diagnosis in all 
patients in our study. Magnetic resonance imaging was 
used additionally in 23 cases.

Bronchogenic cysts are the most common 
mediastinal cystic lesions. Although bronchogenic cyst 
cases are congenital, they are often diagnosed in the 
adult age group. They are usually seen in males. In our 
study, there were 17 patients with bronchogenic cysts; 
10 males and seven females. Lesion localizations were 
four in anterior, three in middle, and 10 in posterior 
mediastinum.

Video-assisted thoracoscopic surgery and 
thoracotomy are generally the preferred approaches 
in the treatment of mediastinal cysts. In experienced 
clinics, complete resection with low mortality and 
morbidity can be achieved in short time by VATS 
even with closely related bronchogenic cysts to 
mediastinal structures. Thoracotomy has traditionally 
been favored by surgeons as it enhances accessibility 
to the cysts and adherent tissues also surrounding 
tissues while enabling intervention in possible 
complications. Jung et al.[7] reported a 113-case study 
of thoracoscopic surgery in bronchogenic cysts. In this 
study, 109 operations were completed by VATS while 
four operations required changing to thoracotomy. At 
present, resection of bronchogenic cysts is possible 
also with robotic surgery with the progression of 
robotic surgeries in thoracic surgery. It is reported that 
robotic surgery allows total excision of cysts without 
damaging cystic capsules or adjacent structures by 
precise dissections.[8] In our study, nine patients of 
bronchogenic cysts underwent surgical intervention 
by thoracotomy and eight patients underwent VATS.

Mediastinal hydatid cysts constitute 0.5-1% of 
all hydatid cysts. Secondary mediastinal hydatid 

cysts are more common than primary hydatid cysts, 
such that they are observed as primary at a rate 
of 0.1%.[9,10] They can be seen at any age and 
frequency in paravertebral sulcus. They are more 
common in males. Computed tomography, MRI, 
complement fixation, Casoni skin test and indirect 
hemagglutination tests can be used during the 
examination phase. Symptoms are related to the 
size and localization of the cysts and also their 
relationships with neighboring structures. The most 
serious complication is anaphylactic shock and 
even death occurring by hydatid cyst material 
dissemination into blood after cyst rupture. In our 
study, a total of 15 hydatid cysts were operated 
including five anterior, six middle, and four posterior 
mediastinum localized cysts. Thoracotomy was 
performed in 10 patients and VATS in five patients.

Pericardial cysts are usually seen as adjacent 
to the right anterior cardiac angle. They can be 
confused with Morgagni hernias. They are usually 
asymptomatic and rare in children.[2,3] Five percent of 
pericardial cysts may be associated with pericardium. 
It should not be forgotten that growing pericardial 
cysts may have risks of hemorrhage, spontaneous 
rupture or cardiac tamponade.[11] There are two 
different opinions in the treatment of pericardial 
cysts; one group proposes follow-up, while the other 
group suggests surgery due to possible complications 
of cardiac pressure and rupture. However, surgical 
excision is in the foreground and applied with low 
morbidity and mortality rates. Complete excision 
is advocated even in asymptomatic patients. In our 
study, eight of the pericardial cyst cases were in 
middle mediastinum and two cases in posterior 
mediastinum. Thoracotomy was performed in four 
patients and VATS in six patients.

Table 3. Comparison of thoracotomy and video-assisted thoracoscopic surgery cases

Thoracotomy VATS p

Surgery duration (min) 123.6 87.4 <0.01
Postoperative stay (day) 8.2 4.3 <0.01
Uncomplicated 31 25 0.626
Pneumothorax 1 1
Pleural effusion 1 0
Chylothorax 1 0
Recurrence 0 0
Mortality 0 0
VATS: Video-assisted thoracoscopic surgery.
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There is an important debate on the treatment of 
mediastinal cysts. Some authors support follow-up in 
asymptomatic cysts and conservative transbronchial, 
transesophageal or percutaneous needle aspirations 
accompanied by CT.[12] However, this method is 
debatable due to recurrence and morbidity risks. 
Some researchers advocate sclerosing agent application 
after aspiration for degeneration of epithelial debris. 
However, the results are not always satisfactory.[13] 
The traditional approach for definitive diagnosis 
and treatment of atypical radiological findings and 
symptomatic mediastinal cysts is surgical excision.[14] In 
non-operated patients, symptoms might develop due to 
growth of cysts. In these cases, operation carries higher 
risk of morbidity and mortality because of possible 
complications and malignancy developments.[15]

Although posterolateral thoracotomy is the 
traditional surgical procedure in the excision of 
mediastinal cysts, the use of VATS in cystectomy in 
both children and adults has increased in the last two 
decades. We started to use thoracoscopy in mediastinal 
cysts in 2008 for the first time. Since then, the use of 
VATS has increased. With increasing experience in 
our clinic, VATS has been used as the first procedure 
applied in mediastinal cysts.

In the literature, VATS and thoracotomy 
are usually compared between bronchogenic 
and mediastinal cysts. Some known difficulties 
of VATS include pericystic intense adhesions, 
tracheobronchial or esophageal neighborhoods with 
cyst, difficulties in bleeding control, and failure to 
eradicate the entire cystic wall. In addition, cyst 
size, depth, and neighborhoods with major vascular 
structures, tracheobronchial, and esophageal 
structures may cause converting to thoracotomy. 
There are similar excision difficulties, possible 
complications and recurrences within thoracotomy 
and VATS; however, VATS provides a marked 
postoperative superiority when compared with 
thoracotomy.[16-18] Most of these studies showed 
that VATS did not increase surgery-related 
complications, intraoperative bleeding, intensive 
care unit stay, postoperative complications, or 
incomplete resection risk.[19] Moreover, as with our 
study, it was shown that the duration of operation 
and hospitalization were shorter with VATS.[19,20] The 
mean duration of VATSs was 87.4±17.6 min, while it 
was 123.6±24.7 min with surgeries performed with 
thoracotomy. Furthermore, postoperative duration of 
hospital stay after thoracotomies was mean 8.2 days, 
while it was 4.3 days after VATSs. The difference 
between durations of operation and postoperative 

hospital stay was statistically significant. All these 
results suggest that VATS cystectomy is an effective 
and safe method for treatment of mediastinal cysts.

Our study has some limitations; it is retrospective 
study, age population is vary, there are a lot of 
different histopathological types, and lesions show 
varied settlements.

In conclusion, it is generally accepted that 
mediastinal cyst aspiration is an inadequate treatment 
for mediastinal cysts and excision should be performed 
for all mediastinal cysts regardless of their origin. 
Thoracoscopy is preferred to thoracotomy due to 
its superiority in duration of surgery, postoperative 
pain, pulmonary complications, costs, and duration of 
hospital stay. Our findings show that both video-assisted 
thoracoscopic surgery and thoracotomy are suitable 
approaches for the treatment of mediastinal cysts. 
However, considering its perioperative results, video-
assisted thoracoscopic surgery seems to be superior.
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