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ABSTRACT

Objective: To describe our experience with video-assisted thoracic surgery (VATS) for
anatomic pulmonary resection at a referral center for thoracic surgery in Brazil. Methods:
All patients who underwent anatomic pulmonary resection by VATS between 2010 and
2015 were included. Clinical and pathological data, as well as postoperative complications,
were analyzed. Results: A total of 117 pulmonary resections by VATS were performed,
of which 98 were lobectomies and 19 were anatomic segmentectomies. The mean age
of the patients was 63.6 years (range, 15-86 years). Females predominated (n = 69;
59%). The mean time to chest tube removal was 2.47 days, and the mean length of
ICU stay was 1.88 days. The mean length of hospital stay was 4.48 days. Bleeding >
400 mL occurred in 15 patients. Conversion to thoracotomy was required in 4 patients.
Conclusions: Our results are similar to those published in major international studies,
indicating that VATS is an important strategy for pulmonary resection. They also show
that VATS can be safely performed with adequate training. This technique should be
used more often for the treatment of lung diseases in Brazil.
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INTRODUCTION

Lung cancer is the leading cause of cancer death in
Brazil and around the world.®? For 2014 in Brazil, 16,400
and 10,930 new cases of lung cancer were estimated to
occur among men and women, respectively. These values
correspond to an estimated risk of 16.79 new cases per
100,000 men and 10.75 new cases per 100,000 women.
The latest global estimate was of an incidence of 1.82
million new cases of lung cancer in 2012, 1.24 million
occurring in men and 583,000 occurring in women.®
Surgical treatment is the gold standard for early-stage
neoplasms. First described in the early 1990’s, video-
-assisted thoracic surgery (VATS) lobectomy has been
increasingly used in daily practice for the treatment of
lung cancer. Data from a Society of Thoracic Surgeons
demonstrate that 44.7% of pulmonary resections in
2010 were performed via VATS.®

In addition to malignant neoplasms, other lung diseases
might require surgical treatment, such as those of benign
neoplastic, inflammatory, and infectious etiology, which
can also be treated by VATS resection. ‘The potential
documented benefits of VATS pulmonary resection include
smaller incisions, lower pain intensity, a lower rate of
ventilatory complications, minimal impact on the immune
system, decreased release of inflammatory mediators,
shorter hospital stays, etc.G®

VATS should follow the sample principles as those of
conventional surgery with anatomic pulmonary resection

and mediastinal lymphadenectomy. "VATS provides good
oncologic results, and various studies have demonstrated
that the number of lymph nodes resected by VATS is similar
to that of those resected by conventional surgery,-*)
without compromise of oncologic results.%*2 Survival
results for patients undergoing VATS lobectomy are
similar to those for patients undergoing conventional
lobectomy, and 5-year disease-free survival is up to 88%
in stage IA patients.*®

Although VATS is a well-established technique worldwide,
it is not yet part of routine practice in many thoracic surgery
centers in Brazil. The poor availability of materials and
equipment essential for performing these procedures,
both in the public and private health care systems, has
delayed this technique’s introduction to and consolidation
in many health care facilities in the country.

METHODS

Patient selection and statistical analysis

The objective of the present study was to determine
the clinical and epidemiological profile of patients who
underwent anatomic pulmonary resection by VATS in the
Department of Thoracic Surgery of the Santa Casa Sisters
of Mercy Hospital Pavilhdo Pereira Filho, located in the
city of Porto Alegre, Brazil. All patients who underwent
anatomic pulmonary resection by VATS from 2010, when
the first such procedure was performed, to 2015 were
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analyzed. In the present study, the following variables
were assessed: gender; clinical stage; histological
type; tumor location; type of resection; and relevant
postoperative data. All data were collected prospectively
and analyzed.

Categorical variables were calculated as frequencies.
Continuous numerical variables were calculated as
means; however, medians and standard deviations
were also calculated, because some parameters
exhibited non-normal data distribution and a wide
data range. All statistical analyses were performed
with IBM SPSS Statistics, version 22 (IBM Corporation,
Armonk, NY, USA).

Preoperative assessment

All patients with suspected or confirmed lung cancer
who were candidates for VATS resection underwent
CT scanning of the chest and upper abdomen before
surgery. Positron emission tomography/CT was perfor-
med whenever available, because there is a directive
regulating the use of this test in the public health care
system, and private health insurance companies also
have specific criteria for its use. Pulmonary function
was assessed by spirometry. Staging was performed
in accordance with the recommendations of major
guidelines for preoperative assessment and management
of lung cancer, especially those of American*® and
European®® guidelines.

Surgical technique

Patients underwent general anesthesia with elective
intubation and were placed in the lateral decubitus
position. The surgical technique used was that described
by a group from Duke University,'® consisting of
placement of a 10-mm trocar for placement of video
optics in the 8th intercostal space, near the midaxillary

line. A working port was placed in the 4th or 5th
intercostal space, by means of a 4- to 6-cm incision
crossing the anterior axillary line. In some cases, a
third port was used for introducing auxiliary forceps
and vascular staplers, being usually placed in the 8th
intercostal space close to the posterior axillary line,
as shown in Figure 1. Bronchial and vascular ligation
was performed with a thoracoscopic linear stapler.
Mediastinal lymphadenectomy was performed in all
cases of neoplastic disease.

RESULTS

In the study period, a total of 117 VATS pulmonary
resections were performed, of which 98 were lobecto-
mies and 19 were anatomic segmentectomies. The study
population was mostly composed of female patients
(59%). The median age was 65 years (range, 15-86
years), and the mean age was 63.6 £ 13.2 years.
Approximately one fourth (26.5%) of the patients
had no history of smoking. Among smokers, the mean
smoking history was 44.2 pack-years. The resection
profile is shown in Table 1.

The median intraoperative bleeding was 100 mL
(mean, 189 £ 260 mL), and bleeding less than or
equal to 100 mL occurred in 69 patients (59%).
Intraoperative bleeding greater than or equal to 400
mL occurred in 10 patients (8.5%), being mostly
secondary to the dissection itself and the handling of
small vessels, with smaller lesions being successfully
managed by VATS. Arterial vascular injury requiring
transfusion of blood components and conversion to
thoracotomy occurred in 2 patients, but without any
major hemodynamic instability.

The mean time to chest tube removal was 2.47 +
2.18 days (median, 2 days), and the mean length of

Figure 1. Anatomical representation of the surgical technique used.
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ICU stay was 1.88 + 1.88 days (median, 2 days). The
mean length of hospital stay was 4.48 + 3.54 days
(median, 4 days). Some patients remained in the
hospital after chest tube removal for clinical optimization.
In this series, conversion to the open technique was
required in 4 patients (3.4%), because of bleeding,
in 2; because bronchoplasty was necessary, in 1;
and because of a technical intraoperative decision,
in 1. Although in these last two cases, imaging and
endoscopic findings had shown that the lesions were
central in location, VATS was performed, and the
surgery proceeded as far as feasible. Postoperative
complications included 6 cases of complicated pleural
effusion and empyema, all of which were treated by
pleuroscopy; 1 case of middle lobe torsion, which
was treated by VATS middle lobectomy; and 1 case of
prolonged air leak, in which a small thoracotomy was
performed to treat the air fistula. There was 1 case of
death within the first 30 days after surgery, resulting
from complications from empyema and sepsis. There
were no cases of intraoperative death.

Perioperative morbidity included 5 cases of empyema;
4 cases of prolonged chest tube air leak (defined as
an air leak lasting more than 7 days); 4 cases of
postoperative delirium; 2 cases of acute renal failure
requiring dialytic therapy; 2 cases of atrial fibrillation
with rapid ventricular response; 2 cases of pneumonia;
and 1 case of pneumothorax and delayed subcutaneous
emphysema.

As shown in Table 2, the etiology of most of the
lesions treated in our study sample was malignant
neoplasm (83.7% of the cases), with 87 resections
for primary lung cancer, in which the predominant
histological type was adenocarcinoma, and 11 cases of
lung metastasis, 6 of which resulted from lesions that
were colonic in origin, and with the remaining cases
being of metastasis of sarcoma, melanoma, and clear
cell renal carcinoma. Nineteen patients underwent
anatomic pulmonary resection for the treatment of
non-neoplastic diseases, the vast majority of whom had
bronchiectasis, and 1 of those patients underwent the
procedure for the treatment of fungal disease sequelae.

Table 1. Resection by lobectomy (n = 98) or by
segmentectomy (n = 19).

Lobectomy n (%)
Right upper 9 (19.4)
Middle 6 (6.1)
Right lower 20 (20.4)
Left upper 26 (26.5)
Left lower 26 (26.5)
Bilobectomy 1(1.0)
Culmen 5 (26.3)
Lingula 4(21.1)
Basal pyramid 2 (10.5)
Upper segment 5 (26.3)
Lower segment 2 (10.5)
Bisegmentectomy 1(5.3)

Analysis of pathological staging as per the 7th edition
of the tumor-node-metastasis (TNM) classification®
revealed that, in our sample, the vast majority of the
malignant neoplastic lesions were stage I. Four patients
had mediastinal lymph nodes that were affected by
cancer and required adjuvant therapy. Table 3 specifies
the number of lesions secondary to non-small cell
tumors, according to the TNM pathological staging
classification.

DISCUSSION

VATS pulmonary resection has increasingly become
a reality in the treatment of patients in major centers
for thoracic surgery in Brazil. In most of the 117 cases
presented here, the procedures were performed in
the last 2 years of the study period, after VATS was
included by the Brazilian National Health Insurance
Agency in the list of operations covered by health
insurance plans. The growing experience in performing
VATS and mastering the technique has made it possible
to expand its use into the routine surgical treatment
of lung diseases. Between January and September
of 2015, approximately 30% of lobectomies at the
Pavilhdo Pereira Filho were performed via VATS.

One of the major concerns regarding VATS, especially
in the stages of method introduction and at resident
training centers, is the occurrence of bleeding and
the forms of controlling it once it has occurred. We
have observed that proper and careful handling of
vessels and fissures makes it possible to perform
these operations with low bleeding volume, even at
resident training centers. In the present series, there
were only 10 procedures in which intraoperative
bleeding was estimated at more than 400 mL and

Table 2. Etiology (histological type) of the 117 cases
included in the study.

Etiology (histological type) n (%)
Adenocarcinoma 73 (62.4)
Epidermoid carcinoma 09 (7.7)
Large cell neuroendocrine tumor 01 (0.9)
Small cell neuroendocrine tumor 01 (0.9)
Carcinoid tumor 03 (2.6)
Metastases 11 (9.4)
Inflammatory lesions 19 (16.3)

Table 3. Stage of malignant lesions (non-small cell
tumors; N = 86).

TNM n (%) Pathological n (%)
classification stage

T1aNOMO 21 (24.4) IA 30 (34.9)
T1bNOMO 9 (10.5) 1B 41 (47.7)
T2aNOMO 41 (47.7) 1A 10 (11.6)
T2bNOMO 3 (3.5) 1B 1(1.2)
T1bN1MO 1(1.2) INA 4(4.7)
T2aN1MO 6 (7.0)
T3NOMO 1(1.2)
T2aN2MO0 4 (4.7)

TNM: tumor-node-metastasis.
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two conversions to thoracotomy for bleeding control,
without that implying any technical compromise or
affecting patient treatment.

The morbidity and mortality results obtained in our
initial 5-year experience were found to be comparable
to those reported in major international series. McKenna
et al. published a large series of 1,100 cases in 2006,(®)
reporting low rates of postoperative complications and
demonstrating the feasibility and effectiveness of VATS
lobectomy at a center experienced in this method. In
their series, they found a conversion rate of 2.5% and a
postoperative mortality rate of 0.8%. In 2008, Nicastri
et al.® also reported a postoperative mortality rate of
0.7%, although their reported rate of conversion to
thoracotomy was slightly higher (9.2%). In a literature
review of more than 6,000 cases, Whitson et al.(*") found
shorter time to chest tube removal, shorter hospital
stays, and lower rates of postoperative complications in
patients who underwent VATS resection than in those
who underwent thoracotomy resection.

One of the objectives of VATS is to reduce the need
for invasive management of patients, avoiding the
use of neuraxial catheters for analgesia and the use of
probes, which also reduces the need for ICU admission.
The Pavilhdo Pereira Filho has a dedicated surgical ICU.
Although most of our patients did not require epidural
analgesia, the routine of a 24-hour postoperative
recovery period in the ICU was maintained for all
patients. This explains, in part, the mean length of ICU
stay of 1.88 days. In the present series, the median
length of hospital stay was 4 days, with a mean of
4.48 days. In the future, with increased experience, we
intend to reduce the length of patient stay in the ICU.

Although assessment of the amount of analgesia used
was not one of our objectives, we found that there was

a clear reduction in pain reporting by patients, which
is much more evident at the first outpatient follow-up
visit, when most patients return to their usual activities.
Although we did not use a pain score, the continuity
of the experience in the present sample allowed us to
dispense with placing epidural catheters in patients,
which were used in some of the first cases but were
not longer used in the last half of the series, translating
to an important objective datum on pain reduction.

When analyzing the group of sublobar resections (19
cases) only, we observed that 36.8% were performed
for the treatment of primary neoplasms, 26.4% for
the treatment of metastases, and 36.8% for the
treatment of diseases with an inflammatory etiology.
Although lobar resection remains the gold standard in
the treatment of lung carcinoma, recent studies have
demonstrated that anatomic segmentectomy with
attention to adequate surgical margins and lymph
node dissection may have results equivalent to those
reported for lobectomy,*” being considered a reasonable
oncologic option particularly in patients with impaired
pulmonary function who may not tolerate a lobectomy.

The present study lacks the power to estimate patient
survival accurately, given that most resections were
performed in the last 2 years. We intend to publish
such data when the follow-up period is longer.

VATS pulmonary resection is being introduced in many
centers in Brazil and is already part of routine practice
in some. The present study sought to demonstrate that
this technique can be safely performed and can provide
good results, even at resident training centers. In the
future, more studies will demonstrate the impact of
VATS on the medium- and long-term oncologic results
in the population undergoing such procedures in Brazil.
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