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Introduction

Lobectomy can be performed in both malignant and benign 
disease. It can be applied in localized or medically-resistant 
pulmonary tuberculosis or in pulmonary nodules to 
confirm histologic features (1-4). It is also necessary in the 
treatment of pulmonary sequestration or congenital cystic 
adenomatoid malformation (5-8).

Video-assisted thoracic surgery (VATS) had been widely 

accepted because of its low complication rate, tolerable 
postoperative pain and early recovery of pulmonary function 
(9-12). However it still remains controversial whether 
it is recommendable in benign diseases or not. Because 
benign disease tends to have pulmonary adhesion, lymph 
node enlargement, and neovascularization (2,3), these 
inhibit successful VATS procedure and sometimes require 
conversion to thoracotomy (2,3). However, little is known 
about its ideal role because of the paucity of thorough 
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studies of VATS lobectomy for benign disease compared to 
for malignant disease (11,13). 

Therefore, the aim of this study was to analyze the surgical 
outcomes of VATS lobectomy for benign pulmonary disease 
and to gain insight into the most suitable surgical conditions 
for this approach.

Methods

Patient enrollment
 

From January 2004 to December 2009 a total of 3,476 
(1,067 by VATS, 2,409 by thoracotomy) lobectomies were 
performed at a university-based tertiary care hospital in 
Seoul, Korea. Inclusion criteria were (I) patients who 
had benign disease treated by VATS lobectomy; and (II) 
thoracotomy conversion cases initially approached by 
VATS lobectomy. Thoracotomy conversion was defined as 
a procedure that started with VATS for lobectomy, but was 
ultimately converted to thoracotomy for any reason. The 
exclusion criteria were as follows: (I) not a lobectomy; (II) 
lobectomy undergone by thoracotomy without any attempt 
at VATS; or (II) a VATS lobectomy for malignant disease. 
This study was reviewed and approved by the Institutional 
Review Board of Samsung Medical Center.

Technique

A 15-mm trocar for the 10-mm 30-degree thoracoscope 
was placed through the sixth intercostal space. A 4- to 
5-cm utility incision was made through the fourth or 
fifth intercostal space in the anterior axillary line without 
rib spreading. Subsequently, an additional 5- to 10-mm 
trocar was placed through the sixth or seventh intercostal 
space in the posterior scapular line. Individual dissection 
of pulmonary vessels and bronchi was attempted, and 
they were divided by endoscopic staplers (or surgical clips 
for vessels). Thoracotomy conversion was performed by 
extending the utility incision or by connecting two separate 
VATS ports. 

Analysis

We retrospectively analyzed the electronic medical records 
to analyze gender, age, and surgical information including 
diagnosis, pleural adhesion, operation time, and blood 
loss and thoracotomy conversion. Then, we compared the 
data according to the disease entity, defined as follows: (I) 

infection group—patients who were diagnosed as having any 
kind of infection; pulmonary tuberculosis, non-tuberculous 
mycobacteria, and fungus; (II) non-infection group—
congenital disease including congenital cystic adenomatoid 
malformation or pulmonary sequestration, benign nodule, 
or bronchiectasis. Primary outcomes were the thoracotomy 
conversion rate, period of thoracic drainage, length of 
hospital stay, and complications. Complications were 
divided into three categories: (I) none-no complications; (II) 
fatal-acute lung injury, acute respiratory distress syndrome, 
and bronchopleural fistula; (III) mild-others not including 
(I) or (II). Subsequently the results were compared between 
the two groups and follow-up results were also analyzed. 

Descriptive statistics were used to describe patient 
characteristics and outcomes. Continuous variables were 
manifested as means and standard deviations and categorical 
variables were presented as numbers and proportions. 
Student’s t-test and the chi-square or Fisher’s exact tests 
were used to compare the continuous and categorical 
variables, respectively. P values less than 0.05 were 
considered statistically significant. SPSS 12.0K Windows 
software was used for the analyses.

 

Results

Basic demographics and surgical information

VATS lobectomy for benign disease was performed in  
163 patients. There were 385 lobectomies for benign 
disease within the study period. Therefore 42% (163 of 
385) lobectomies for the benign disease were performed by 
VATS. Of these, 60% (n=99) were women, and the mean 
age was 44 years old. Pleural adhesion was seen in half of 
the patients. Mean operation time and blood loss were  
160 minutes and 326 mL, respectively. Thoracotomy 
conversion was necessary in 6 (4%) patients, with difficulty 
in hilar dissection being the most common reason (n=4).

There were 68 cases with infection (pulmonary 
tuberculosis 31, fungal infection 37) and non-infection 
was recognized in 95 (congenital disease 25, bronchiectasis 
29, and benign nodule 41). Age and gender were similar 
between them. Pleural adhesion was more frequent in the 
infection group, but the operation time and blood loss was 
slightly higher in the non-infection group. However, there 
was no statistically significant difference (P value =0.40, 0.92, 
0.63). Thoracotomy conversion was necessary in 2 (3%) 
of the infection group, and 4 (4%) in the group without 
infection. Detailed information was written in Table 1.
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Surgical outcomes 

The thoracotomy conversion rate was similar between the 
two groups (P value =0.67). Mean duration of a thoracic 
drainage and length of the hospital stay were about 5 and 
7 days, respectively (P value =0.18, 0.25). Complications 
developed in 35 patients but 5 were fatal (3%). They were 
more in the infection group but there statistical difference 
was not seen (P value =0.50). On follow up 161 patients were 
cured (99%) and recurrence was seen in 2 (1%) patients. All 

recurrences developed in the infection group (pulmonary 
tuberculosis) and treated by medication. Detailed information 
was written in Table 2.

Comment

We set out to determine the role of VATS lobectomy in 
benign diseases. While there are many reports about VATS 
lobectomy for malignancy (9,10,13-15) there is a paucity 
of reports on VATS lobectomy for benign disease (2,3). 

Table 1 Basic demographic and surgical information

Overall Infection Non-infection P value

Number n=163 n=68 [42] n=95 [58]

Gender

Male 64 [40] 22 [32] 42 [44] 0.12

Female 99 [60] 46 [68] 53 [56]

Age 44±15 46±17 44±16 0.52

Surgical information

Pleural adhesion 80 [49] 36 [53] 44 [46] 0.40

Operation time (min) 160±66 160±66 161±66 0.92

Blood loss (mL) 326±266 314±245 334±282 0.63

Thoracotomy conversion 6 [3.7] 2 [3] 4 [4] 0.67

Difficult hilar dissection 4 [2] 2 [3] 2 [2]

Indistinct anatomy 1 [<1] 1 [1]

Bleeding 1 [<1] 1 [1]

Continuous variables were manifested as means and standard deviation and categorical variables were shown as numbers and 

proportions.

Table 2 Surgical outcomes

Overall Infection Non-infection P value

Number n=163 n=68 n=95

Thoracic drainage (days) 4.8±3.2 4.4±2.3 5.1±3.7 0.18

Hospital stay (days) 7.3±8.6 8.2±12 6.7±4.8 0.25

Complications 0.50

No 128 [79] 51 [75] 77 [81]

Mild 30 [18] 14 [21] 16 [17]

Fatal 5 [3] 3 [4] 2 [2]

Follow-up results 0.17

Cured 161 [99] 66 [97] 95 [100]

Recurred 2 [1] 2 [3] 0 [0]

Continuous variables were manifested as means and standard deviation and categorical variables were shown as number and 

proportions.
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Because benign diseases requiring lobectomy tend to have 
infection or inflammation, some surgeons choose open 
thoracotomy rather than VATS. The present study clearly 
demonstrates that VATS lobectomy is a practical and viable 
option, and is effective in selected benign disease cases. 
The thoracotomy conversion rate was low (3.7%) and the 
cure rate was high (98%). Moreover clinical outcomes 
were similar regardless of the presence of infection or not. 
Although the slightly long operation time and hospital stay 
was minor drawbacks, it is certain that many lobectomies 
for benign disease can be performed successfully by VATS. 

However, careful attention is required in case selection. 
Half of the patients showed pleural adhesion and six patients 
required thoracotomy conversion. Moreover, the operation 
time and blood loss was about 160 minutes and 320 mL, 
respectively. Considering that these results were from a 
high-volume hospital, it is possible that these statistics 
could be poorer in other institutions. Moreover, the surgery 
was performed in selected cases. VATS was not attempted if 
severe pleural adhesion was suggested by preoperative chest 
computed tomography (CT) scan findings and thoracotomy 
was the first approach of choice if tight hilar adhesion was 
found on initial thoracoscopic exploration. In other words, 
VATS lobectomy for benign disease is feasible in selected 
cases but the choice can be difficult.

This study has some limitations. First, since it was a 
long-term study, the indication of VATS was extended 
during the study period. Therefore in some candidates 
VATS lobectomy were excluded in the early study period. 
Moreover technical developments could have enhanced 
results to some extent later in the study period. Second, 
multiple disease entities were included. For example, 
pulmonary tuberculosis and fungal infection may be similar 
in terms of being infectious diseases but clinicopathologic 
features and treatment strategies can be different. It is 
therefore difficult to draw categorical conclusions from 
this study. However, the aim of this study was not a mere 
comparison of the surgical results for different benign 
diseases, but to show the practicality and effectiveness of 
VATS lobectomy for benign disease. We believe this study 
achieved this goal, based on a substantial number of patients 
in a single institution. 

Conclusions  

In conclusion, VATS lobectomy for benign disease is 
feasible and effective in selected cases, regardless of the 
presence of infection. However, there various technical 

obstacles may be present during the procedure, therefore, 
careful patient selection and meticulous operation are both 
required.
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