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Introduction: We aimed to evaluate the diagnostic efficacy of uniportal video-assisted thoracoscopic surgery (VATS) in un-
diagnosed pleural effusions.
Methods: We examined the medical records of all consecutive patients with undiagnosed pleural effusions who underwent 
uniportal VATS between 2014 and 2018 at the Health Sciences University Antalya Practice and Research Center. We included 
41 males (55.4%) and 33 females (44.5%) with a mean age of 64.12 y (range, 35–88 y) in the study. VATS was performed under 
general or local anesthesia according to the patients’ performance status. Pleural drainage and/or biopsies were performed 
through a single lumen with a 1–2 cm incision. A single chest tube was placed from the port entry after the procedure. The 
chest tube was left in place for a minimum of 3 days and removed when the fluid drainage was less than 100 ml/24 h. Pa-
tients were discharged the day after chest tube removal and a return visit was scheduled on postoperative day 30 for clinical 
evaluation and a new chest radiograph.
Results: Pleural cytology was performed in all patients, whereas biopsies were performed in 53 patients (71.6%). Pathological 
examination of biopsies demonstrated that 56.6% of patients had a malignancy of the pleura and 43.4% had benign pleural 
diseases, and among them, 3.7% had tuberculosis. The overall diagnostic yield of VATS in the study was 60/74 (81.0%). The 
most common primary lung cancer with the involvement of the pleura was the adenocarcinoma (78.5%). The most common 
metastatic tumors originated from the lungs (46.6%), followed by the breasts (26.6%). There was no intraoperative mortality.
Discussion and Conclusion: Uniportal VATS is well tolerated and safe for the diagnosis and treatment of undiagnosed pleu-
ral effusions.
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Annually 1.5 million patients suffer from pleural effu-
sions in developed countries [1].

In 20%–40% of the patients with pleural effusions, a di-
agnosis is not obtained despite repeated thoracentesis 
and closed pleural biopsy [2]. Malignant pleural effusion 
usually results from the dissemination of metastatic can-
cers and commonly leads to debilitating symptoms and 
multiple interventions due to recurrences [3]. Uniportal 

VATS under sedation or general anesthesia has grown in 
popularity as a diagnostic and therapeutic tool for undi-
agnosed exudative pleural effusions. In patients with low-
performance status, VATS under sedation is now widely 
used in the diagnosis and management of pleural effu-
sions [4–6].

The aim of this study was to evaluate the efficacy of unipor-
tal VATS in undiagnosed pleural effusions.
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Materials and Methods 
We retrospectively analyzed 74 patients with undiagnosed 
pleural effusions who underwent uniportal VATS. All pro-
cedures were performed in the operating room with pa-
tients in full lateral position. At admission, patients under-
went complete laboratory assays, blood gas analyses, chest 
roentgenograms, electrocardiograms, and eventually, chest 
computed tomography (CT) scans. A written consent was 
obtained for the uniportal VATS pleural drainage, biopsy, and 
pleurodesis procedure from each patient. The study was con-
ducted in accordance with the principles of the Declaration 
of Helsinki. As a retrospective service evaluation, regional 
ethics approval was not required. Patient-identifiable infor-
mation was not recorded to maintain patient confidentiality.

In 34 patients, uniportal VATS were performed under gen-
eral anesthesia with a double-lumen endotracheal tube 
for ipsilateral lung collapse. Patients were positioned and 
draped as for a standard posterolateral thoracotomy so 
that they were turned to a full lateral decubitus position, 
and the operating table was flexed to widen the intercostal 
spaces on the operation side. A small anti-decubitus mat-
tress was placed below the dependent hemithorax. The 
safest point for thoracentesis was planned preoperatively 
according to the chest radiograph, tomography, or thoracic 
ultrasound. In most cases, an intersection of the midaxillary 
line and the fifth or sixth intercostal space was the site of 
thoracentesis, and eventually, the site of thoracoport entry. 
A 10.5-mm single thoracoport was used to enter the thorax 
after a single-skin incision. A 10-mm thoracoscope with a 
6-mm working channel was used in the procedure. 

Conversely, in 40 patients with low-performance status, 
uniportal VATS was performed under local anesthesia, se-
dation, and spontaneous ventilation, and none of them had 
endotracheal intubation or epidural or nerve block analge-
sia. Patients were positioned and draped the same way. 
They were sedated with an individualized combination of 
midazolam, fentanyl, and propofol. Supplemental oxygen 
was administered through a mask, and oxygen saturation, 
electrocardiogram, and blood pressure were monitored. 
After local anesthesia was obtained with 10 ml lidocaine 
injected into the planned intercostal space, a thoracentesis 
was performed from the pleural effusion for biochemical, 
microbiological, and pathological examination. The posi-
tion of the trocar was defined with the help of thoracen-
tesis. A 10.5-mm single thoracoport was used to enter the 
thorax after a single-skin incision. A 10-mm thoracoscope 
with a 6-mm working channel was used for the procedure. 
Additional injection of lidocaine was applied to the site of 

pleural biopsy required for a diagnostic purpose.

In all patients, pleural fluid was evacuated gradually to 
avoid the risk of re-expansion pulmonary edema. A simple 
pleural biopsy with cup biopsy forceps through the tho-
racoscope was performed for the patients with unknown 
primary cancer and those with pleural nodules or any pa-
tient with pleural abnormality. At the end of the proce-
dure, a 32-F single-thorax drain was placed through the 
thoracoport incision. The chest tube was left in the same 
place for a minimum of 3 days, and then, removed when 
fluid drainage was less than 100 ml/24 h. Patients were dis-
charged the day after chest-tube removal, and a return visit 
was scheduled on postoperative day 30 for clinical evalu-
ation and a new chest radiograph. Descriptive statistical 
methods were used in the data analysis [mean±standard 
deviation (SD) or/and range].

Results
A total of 74 consecutive patients who underwent unipor-
tal VATS with undiagnosed pleural effusions were enrolled 
in this study. There were 41 males (55.4%) and 33 females 
(44.5%) with a mean age of 64.12 y (range, 35–88 y). For 51 
patients, pleural fluid occurred in the right side and for 23 
in the left (Table I).

Overall, VATS pleural biopsies were performed in 53 (71.6%) 
patients. Of these biopsies, 30 (56.6%) samples were malig-
nant, 2 (3.7%) were granulomatous inflammations, and 21 
(39.6%) were non-specific. No diagnosis other than benign 
pleural effusion was found in 14 (18.9%) patients. The over-
all diagnostic yield of VATS pleural biopsy in the study was 
60/74 (81.0%). VATS was performed under general anesthe-
sia with a double-lumen endotracheal tube in 34 (45.9%) of 
the patients. In 40 (54.0%) patients with low-performance, 

Table 1. Characteristics of the study population (n=74)

Variables Values

Age (y), mean±SD 64.12 years
  (range 35 to 88 years)
Sex, male/female, n (%) 41/33 (55.4)/(44.5) 
History of malignancy, n (%) 44 (59.4) 
Side of effusion, n (%)

Right 51 (68.9) 
Left 23 (31.0)

Type of anesthesia, n (%) 
General anesthesia with a 34 (45.9)
double-lumen endotracheal tube 
Local anesthesia, sedation, 40 (54.0)
and spontaneous ventilation
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status VATS were being performed with local anesthesia, se-
dation, and spontaneous ventilation.

Further, 30 (40.5%) patients with undiagnosed pleural ef-
fusion had no history of malignancy. VATS pleural biopsies 
were performed in 27 patients. Pathological examination 
revealed the presence of malignant pleural metastasis in 
pleural specimens in 14 (51.8%) of these patients; VATS was 
performed under general anesthesia in 10 of these patients 
and under local anesthesia in 4. Also, pleural biopsy speci-
mens showed granulomas with caseous necrosis in 2 (7.4%) 
of these patients. These 2 patients with tuberculosis were re-
ferred to the chest clinic for anti-tuberculosis treatment.

Additionally, 44 (59.4%) patients with undiagnosed pleu-
ral effusion had a history of malignancy (14 breast cancers, 
12 lung cancer, and 28 other types of malignancies). VATS 
pleural biopsies were performed in 26 of these patients. 
Pathological examination revealed the presence of positive 
findings for malignancy in the pleural biopsy in 16 (61.5%) of 
these patients. 

The nature of pleural effusion in 21 patients (28.3%) was ma-
lignant and non-malignant in 45 patients (60.8%). In patients 
with malignant effusion, metastatic adenocarcinoma lung 
(n=9) was the most common malignancy encountered.

There were no intraoperative mortalities and no major com-
plications. Only in 1 (1.3%) patient, prolonged air leak was 
observed in the postoperative periods. The duration of post-
operative pleural drainage ranged between 3 and 13 days 
(mean, 3.36 days). The postoperative hospital stay ranged 
between 3 and 15 days (mean, 5.6 days). 

Discussion
Exudative pleural effusion may remain undiagnosed despite 
the repeated cyto-biochemical analysis of pleural fluid, and 
a pleural biopsy for histological confirmation becomes nec-
essary to define the etiology. Carcinoma of any organ can 
metastasize to the pleura, and the detection of malignant 
cells in pleural fluid or tissue indicates an advanced malig-
nancy or poor prognosis. Malignant pleural effusion is esti-
mated to affect more than 100.000 persons each year across 
Europe and 150.000 people in the United States [7, 8]. Lung 
cancer is the most common metastatic tumor to the pleura 
in men and breast cancer in women, and both malignan-
cies together account for 50%–65% of all malignant effu-
sions [9]. In our study, we also found that the most common 
metastatic tumors originated from the lung (46.6%).

VATS is usually performed under a general anesthesia in 
an intubated patient in the operating room and requires at 
least three ports of entry to the thoracic cavity. In contrast 

to conventional three-port VATS, uniportal VATS has the 
advantage of a single incision, which minimizes the trans-
mission of infection to the incision line and the infiltration 
of the tumor to the skin, subcutaneous tissues, and chest 
wall in cases of malignant diseases, such as mesothelioma 
[10–14]. In our study, we performed VATS through a single 
port under general or local anesthesia. 

VATS have the advantage of performing a biopsy on sus-
picious looking pleural lesions and nodules under direct 
vision. Despite less invasive methods, which are limited in 
their therapeutic effectiveness as fibrous septa and dense 
viscous liquid, VATS has the ability to merge pouches, as-
pirate fibrin debris, and also allow efficient drainage of 
loculated effusions. In addition, it is possible to carry out 
chemical pleurodesis simultaneously [3]. Especially in the 
case of a trapped lung, partial decortication to ensure lung 
expansion can be easily performed. VATS was also found to 
be a safe, effective, and well-tolerated surgical procedure 
in patients showing no improvement with initial treatment 
using fibrinolytics [15].

In our study, the overall diagnostic yield of VATS pleural 
biopsy in 74 patients with undiagnosed pleural effusion was 
81.0%. Similar experiences with thoracoscopy were reported 
in literature. Authors from England reported a diagnostic 
sensitivity of 80.3% in their study that included 102 patients 
and from India reported a yield of 74.3% in 35 patients [16, 

17]. Also, the diagnostic yield of VATS has been reported to be 
82.3% for cytology-negative exudates with only one signifi-
cant complication (1.2% rate) and no deaths [18].

The complication rate of our study was 1.3%. There were 
no intraoperative mortalities or major complications. Only 
in 1 (1.3%) patient, prolonged air leak was observed in the 
postoperative period, and no complications were recorded 
in preoperative period. None of our patients experienced 
empyema or acute respiratory failure.

Limitations to the Study

Our study were retrospective, and therefore, subject to 
bias. Further, it was conducted at a single center with a 
small sample size. Data collection was limited by the com-
pleteness of the available patient records.

Conclusion
Uniportal VATS is well tolerated and safe for the diagnosis 
and treatment of undiagnosed pleural effusions, and this 
study adds to the substantial data that VATS is the gold 
standard investigation for the diagnosis of cytology-nega-
tive suspected malignant pleural effusions.
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