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Background: Although the public perceives video-assisted thoracic surgery (VATS) as advantageous because it is less
invasive than a standard thoracotomy. There are questioned the safety of VATS lobectomy and its adequacy as a cancer
operation. This study is reviewed to assess this issue.

Material and Method: This retrospective study was performed between January 2009 and June 2011 in 58 patients who
underwent VATS for a standard anatomic lobectomy with lymph node sampled or dissection for lung cancer 43 women
(74%) and 15 men (26%) and mean age 60.28x11.14 years. None of this study group had any pleural effusion or pleural
dissemination.

Results: The most symptom and sign of patients with lung cancer were normal [48 cases (83%), 54 cases (93%) respectively].
The most risk factor was smoking [12 cases (20%)]. The most lobectomy of VATS lobectomy was right upper lobectomy
[17 cases (29%)] and the longest duration of VATS lobectomy was left upper lobectomy was 237.00+38.60 minutes. Thirty-
one patients (53.4%) were adenocarcinoma. The VATS lobectomy was adequate for lung cancer surgery because malignant
cells were not found from cytologic study of pleural lavages. The conversion rate from VATS to standard thoracotomy
lobectomy was seven cases (12%), which the common causes were pleural symphysis and inadequate one lung ventilation.
The postoperative courses showed minimal blood transfusion (0.11£0.37 i), intensive care unit (ICU) stay (0.61£0.56 days)
and intercostal drainage (ICD) duration (6.10+5.79 days). There were no intra-and post-operative death. Seven cases (12%)
had many complications; the most complication was bacteria pneumonia. A case needed re-thoracotomy due to medical
treatment failure for chylothorax.

Conclusion: VATS lobectomy (anatomic lobectomy and lymph nodes sampled or dissection) for lung cancer can be performed
with low morbidity and no mortality.
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Pulmonary surgery using video-assisted
thoracic surgery (VATS) techniques was first described
over the 15 years since the first VATS lobectomy!!-?.
It involves a less invasive operation than a standard
thoracotomy. Published reports have shown that the
VATS lobectomy can be performed with reasonable
safety and advantages of the procedure®. This report
described lung cancer resection (lobectomy) by using
minithoracotomy with video-assisted thoracic surgery.

Material and Method
This retrospective study was performed by
review medical records between January 2009 and
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June 2011 at Ramathibodi Hospital. None of the
present study group had any pleural effusion or
pleural dissemination. Preoperative and intraoperative
factors, cytology of pleural lavages, pathological
reports, TNM classification, pathological stage® and
postoperative complications of patients with VATS
lobectomy for lung cancer were reported. Committee
on Human Rights Related to Research Involving
Human Subjects, Ramathibodi Hospital, Mahidol
University on November 29, 2011 (ID 11-54-19).

Technique

All procedures were performed in the
operating room by a thoracic surgeon. The patient was
placed in the lateral decubitus position and general
anesthesia using a double-lumen endotracheal tube
that allowed ventilation of the contralateral lung while
the ipsilateral lung remained in atelectasis. There were
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three mini-incision sites (Fig. 1). The first incision
started on the anterior border of the lattissimus dorsi
and extended anteriorly for 5 to 7 cm in length at the
fifth or sixth intercostal space. A small thoracic
retractor was used to access the pleural space and lung.
The second incision was done at the eighth intercostal
space in the anterior axillary line for introduction of
a 10 mm rigid thoracoscope with a 30-degree len. The
third incision (1.5-2.0 cm in length) was done at the
seventh or eighth intercostal space in the posterior
axillary line for lung retraction (Fig. 2). The lung was
explored via the first incision (minithoracotomy) and
grasped with sponge-holding forceps through the third
incision. If there were pleural symphysis, it would be
managed by an electrocautery instrument under direct
thoracoscopic visualization. The surgeon stood on the
dorsal side of the patient and the dissection began
in the hilum. Hilar dissection was performed
with standard thoracotomy instruments such as
Metzenbaum scissors, DeBakey pickups. The
pulmonary vessels were ligated with 2-0 silk and
divided. The bronchial stump was repaired with
interrupted 4-0 prolene. The incomplete fissure was
transected and repaired with continuous and interrupted
2-0 vicryl. The lymph nodes were either sampled or
dissected. For example, paratracheal nodes were
removed dissecting in the planes along the trachea and
the pericardium over the ascending aorta. Three pleural
lavages for cytologic study were performed. The first
pleural lavage with 500 ml of physiological saline
solution was performed after minithoracotomy. The
second pleural lavage with 500 ml of physiological
saline solution was immediately performed after
lobectomy and lymph nodes dissection. The third
pleural lavage with 500 ml of physiological saline
solution was performed after washing the pleural
cavity with 5,000 ml of physiological saline solution
just before closure of the chest wall. The patients
whose three pleural lavage specimens were, all

Lung retraction site (third incison)

Minithoracotomy (first incision)
Thoracoscopic site (second incision)

Fig.1  Three mini incision sites.

Fig. 2

The lung was explored via three incisions.

negative were defined as the negative lavage group,
and the patients who had more than one specimen
with a positive cytological finding were defined as the
positive lavage group.

Results

The authors performed 58 patients underwent
VATS lobectomy with lymph node sampling or
dissection in 43 women (74%) and 15 men (26%),
mean age 60.28+11.14 years. The preoperative study
is shown in Table 1.

Table 1. Pre-operative study: symptoms, signs and risk factors (n = 58)

Symptom Number Sign Number Risk factor Number
No 48 No 54 Smoking 12
Cough 9 Cerebullum dysfunction 1 Colon cancer 2
Dyspnea 2 Sick sinus syndrome 1 Cervix cancer 1
Hemoptysis 1 Leg edema 1 Uterus cancer 1
Shoulder pain 1 Atrial septal defect 1 Breast cancer 1
Headache 1 Urinary bladder cancer 1
Brain dysfunction 1 Lung cancer 1
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Table 2. The type of pulmonary resection, duration of resection ana intraoperative bleeding (n = 58)

Type of Resection Number Duration of resection (minutes) Intraoperative bleeding (mL)
mean + SD mean + SD

Right upper lobectomy 17 213.53£51.83 202.94£90.95

Right middle lobectomy 3 190.00+34.64 166.67+28.87

Right lower lobectomy 15 210.00£46.75 210.67£159.04

Left upper lobectomy 10 237.00£38.60 190.00+£102.20

Left lower lobectomy 13 205.38429.61 207.69£135.16

The type of pulmonary resection, duration
of resection, and intraoperative bleeding is shown in
Table 2.

The pathological diagnosis for the 58 cases
that include the following primary and secondary
lung cancer is shown in Table 3.

The cytologic study of three pleural lavages
was done and is shown in Table 4.

The TNM classification and pathological
stage of nonsmall lung cancer® is shown in Table 5.

Conversion to standard thoracotomy

In seven cases (12%), the VATS lobectomies
were converted to standard thoracotomies because of
pleural symphysis (2 cases), inadequate one lung
ventilation (2 cases), oncologic reason (1 case),
intraoperative bleeding (1 case), and incomplete
fissure (1 case).

The postoperative course

The postoperative courses were consisted of
blood transfusion (mean SD, units) = 0.11£0.37,
intensive care unit (ICU) stay (mean = SD, days) =
0.611+0.56, and intercostal drainage (ICD) duration
(mean £ SD, days) = 6.10 £5.79.

Mortality and morbidity

There was no intra and postoperative deaths.
Seven cases (12%) had complications in 58 patients:
pneumonia (2 cases), chylothorax (1 case), brain
infarction (1 case), delirium (1 case), fever unknown
origin (1 case) and recurrent cancer at VATS incision
(1 case).

A case needed re-thoracotomy and thoracic
duct ligation due to medical treatment failure for
chylothorax.

Discussion

Published series of VATS lobectomy show
that this procedure is safe and has advantages”'?. The
authors have shown that this procedure can be
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Table 3. The pathological diagnosis for lung cancer

Pathologic type Number
Adenocarcinoma 31
Bronchioalveolar carcinoma 23
Squamous cell carcinoma 1
Mucoepidermoid carcinoma 1
Nonsmall cell carcinoma (no subtype) 1
Sarcoma 1

Table 4. Three pleural lavage for cytologic study

Number After After After
minithoracotomy lobectomy  lobectomy
and washing
pleural cavity

52 Negative Negative Negative

1 Positive Positive Negative

1 Positive Positive Positive

1 Suspicious Negative Negative

1 Positive Positive Suspicious
1 Positive Suspicious ~ Negative

1 Positive Negative Positive

Negative = negative for malignancy
positive = positive for malignancy
Suspicious = suspicious for malignancy

Table 5. Preoperative and postoperative stage of the 56
cases who underwent VATS lobectomy

Stage TNM Preoperative ~ Postoperative
classification (number) (number)

I T1NoMo 42 37
T2NoMo - 8

I TINIMo 12 4

111 - -

v T4NoM 1b* 2 2
T2NoMla* - 5

* M1a=malignant pleural effusion; M1b = distant metastasis
Secondary lung cancer 2 cases (primary sarcoma of limb: 1
and colonic adenocarcinoma: 1)
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performed safely and advantage such as less tissue
injury, short ICU stay, low intraoperative bleeding and
cosmetic. The VATS lobectomy performed by capable
VATS surgeon does not appear to carry an increased
risk of bleeding'V. A serious complication of VATS
is intraoperative bleeding from pulmonary vessels
injury because there is limited access to control the
hemorrhage. My study, a patient had intraoperative
bleeding from pulmonary artery injury. The authors
used a sponge stick to apply pressure at the bleeding
site and did standard thoracotomy to close bleeding
site. A patient developed recurrent tumor in the
minithoracotomy incision after the VATS lobectomy.
To prevent chest wall tumor recurrence, the patient’s
lobe should be in a plastic bag for removal though the
incision®, The VATS lobectomy was adequate for
cancer surgery because malignant cell was not
found from cytologic study of three pleural lavages.
The demographics in the present study reflect the
current trends in lung cancer. Although squamous
cell carcinoma was the most common cell type in the
past, adenocarcinoma is now the most common type
of lung cancer.

Conclusion

The present study shows that VATS lobectomy
for lung cancer can be performed safely with minimal
morbidity and no mortality. The VATS lobectomy is a
reasonable treatment option for selected patients with
lung cancer.
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