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Postoperative complications, pain and quality of life after
thoracoscopic or thoracotomic lobectomy for lung cancer

mortality, postoperative pain, hospital stay and quality of life.
Patients and methods. This is a retrospective analysis of 224 lobectomies in 24-months. 128 patients (57.1%) were operated by thoracotomy; 96 patients (42.9%) by videothoracoscopy.
Results. Major complications were observed in 4/128 (3.1%) in
thoracotomy group and in 1/96 (1%) in thoracoscopy. Minor complications were observed in 38/128 patients (29.7%) in the thoracotomy,
and in 16/96 (16.7%) thoracoscopy. Thoracoscopy patients had a
shorter hospital stay.
Conclusion. Our study shows an advantage of thoracoscopy over
thoracotomy but further studies are needed.
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SUMMARY: Postoperative complications, pain and quality of
life after thoracoscopic or thoracotomic lobectomy for lung
cancer.
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Aim. Thoracoscopic lobectomy is superior to thoracotomy, but the
evidence for this assumption is low. We present a comparison between
thoracotomy and thoracoscopy in term of postoperative complications,
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The current conventional approach for lobectomy is thoracotomy, both posterolateral or lateral (1).
Respiratory complications are the main complications after lobectomies performed by thoracotomy,
affecting around 12% of patients according to the
results from the National North-American Thoracic
Surgery database (2). In the last two decades, video-
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assisted thoracoscopic surgical (VATS) lobectomy
for NSCLC has emerged as a minimally invasive alternative for advanced resections, including lobectomy (3). A general assumption among the surgical
community is that lobectomy via VATS is superior
to lobectomy via thoracotomy, but the quality of evidence for this assumption is low. In a recent randomized controlled trial (RCT) the major benefit of
this minimally invasive procedure is to reduce postoperative pain and improve the quality of life (4).
The RCT involved 206 patients and compared the
postoperative pain and the quality of life in patients
undergoing VATS and thoracotomy. During the
first year of follow-up it showed a benefit from
VATS. The Authors highlighted a major decrease in
the number of episodes of moderate-to-severe pain
and an improvement in the quality of life scores during the 52 weeks of follow-up (5). Lobectomy is a
major surgery for patients and it is considered a high
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This is a retrospective analysis of 224 consecutive
lobectomies performed in 24-months period at Thoracic Surgery Unit of “Ospedali Maggiore-Bellaria”
in Bologna for elective radical resection of pulmonary lesions. This study was approved by the
“Ospedali Maggiore-Bellaria” Institutional Review
Board. More than 95% of patients underwent surgery for primitive malignant neoplasms of the lung.
A minority of patients has been subjected to lobectomy for bronchiectasis or for secondary neoplasms
non-technically resectable with sublobar resections.
Patients treated by pneumonectomy, bilobectomy,
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or anatomic resections (segmentectomy) were excluded from case series. 128 patients (57.1%) were
operated by the thoracotomic approach and 96 patients (42.9%) by the multiportal video-assisted thoracic surgery (VATS). In 1 patient (1%) conversion
was needed due to technical difficulty related to an
anatomical vascular variant and extensive fibrous adhesions (13) (Table 1).

Major complications were observed in 4/128
(3.1%) patients operated by open access and in 1/96
(1%) patient operated by VATS (Table 2 shows the
major complications in detail). Minor complications
were observed in 38/128 patients (29.7%) in the
thoracotomic group, and in 16/96 (16.7%) patients
operated by VATS (Tables 3 and 4 show minor
complications in detail). No significant differences
were observed in the incidence of major complications (p = 0.19) among open and VATS patients,
while for minor complications the difference is quite
significant (p = 0.08; Pearson chi-square test).
Regarding the incidence of minor complications
relate to the site of the resection (upper, middle or
lower lobes), not significant relationship was observed among the VATS procedures (p = 0.78; Pearson chi-square test). Conversely we found significant association among the open procedures, between higher lobectomies and minor complications
(p <0.01).
Perioperative mortality (within 30 days from surgery) was 2.3%: 3 patients treated with thoracothomy, and 0 patients operated by VATS.
The average postoperative hospitalization was
9.1 days for the thoracotomy group patients (range
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morbidity surgery. Many studies have shown that
long-term survival and locoregional recurrence in
patients operated on by VATS were comparable to
those in patients who underwent lobectomy by thoracotomy. Moreover, VATS leads to a reduction in
the length of hospital stay and a decrease in postoperative complications, such as atelectasis or pneumonia (5-9). To date, we know only three RCTs in
English comparing VATS lobectomy with thoracotomy for the treatment of lung cancer, in terms of
complications and overall survival (10-12). These
trials included fewer than 100 patients each and
were all conducted in a single center, thus more
studies and a multicenter RCTs could help to assess
the usefulness of new technologies.
We present a large single high volume center experience about major lung resection conducted via
thoracotomy and VATS, to compare open access
and VATS in term of postoperative complications,
mortality, postoperative pain, length of hospitalization and quality of life.

TTABLE
ABLE 11 - PATIENT’S FEATURES AND TYPE OF SURGERY.

n = 224
Conversion
Superior lobectomy

OPEN
128 (5,1%)
69 (53,9%)

VATS
96 (42,9%)
1 (1%)
45 (46,9%)

Middle lobectomy
Inferior lobectomy
Postoperative hospital stay (days) range
Pain at discharge NRS (range)

11 (8,6%)
48 (37,5%)
9,1 (4-66)
3 (1-4)

10 (10,4%)
41 (42,7)
6,4 (4-32)
2,9 (2,4)
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p

˂ 0,01
0,63
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TTable
ABLE 2
2 - TYPE OF MAJOR POSTOPERATIVE COMPLICATIONS.

OPEN

VATS

p

n=5
Emotorax
Bronchopleural fistula and esophageal perforation
Myocardial infarction and pneumonia

4 (3,1%)
1 (0,8%)
1 (0,8%)
1 (0,8%)

1 (1%)
-

0,19

Sepsis
TIA
Pain at discharge NRS (range)

1 (0,8%)
1 (0,8%)
-

1 (1%)

OPEN
38 (29,7%)
10 (7,8%)
9 (7%)
7 (5,5%)
5 (3,9%)
4 (3,1%)
1 (0,8%)
1 (0,8%)
1 (0,8%)
4 (3,1%)
1 (0,8%)
1 (0,8%)
-

VATS
16 (16,7%)
2 (2,1%)
7(7%)
2 (2,1%)
2 (2,1%)
2 (2,1%)
2 (2,1%)
1(1%)

p
0,08
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Minor complications
n = 54
Persistent air leak
Atrial fibrillation
Bronchial secretions
Transitory Sespiratory failure
Transitory dysphonia/ recurrent palsy
Tachyarrhythmia
Hypotension
Omolateral diaphragmatic overlay
Urological complications
Wound infection / dehiscence
Pleural effusion in hepatopatic patient
Deep vein thrombosis
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TTable
ABLE 33  TYPE OF MINOR POSTOPERATIVE COMPLICATIONS.
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Major complications
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TTable
ABLE 4
4 - MINOR POSTOPERATIVE COMPLICATIONS RELATED TO TYPE OF SURGERY.
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Minor complication
Superior lobes
Middle lobes
Inferior lobes

= 4-66), and 6.4 days for patients operated by VATS
(range = 4-32). The univariate analysis (MannWhitney U test) showed a statistically significant (p
<0.01) difference between the two approaches. We
measured pain at time of discharge expressed in Numeric Rating Scale (NRS). The mean value was 3 in
thorathomic patients (range = 1-4) and 2.9 in patients operated by VATS (range = 2-4). At univariate

OPEN
27
4
1
p ˂ 0,01

VATS
7
7
1
p = 0,78

analysis, the difference was not statistically significant (p = 0.63).

Discussion
In this retrospective analysis our results are consistent with literature and are satisfactory in terms of
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thoracoscopic surgery. This element can be a topic
of future insights.
Moreover, there is already an improvement today
of VATS lobectomies: the uniportal VATS. Although there are not yet prospective studies and
long term oncological results, uniportal VATS for
lung cancer has been demonstrated to be safe and
the results are comparable with to other “classical”
approaches (21-23).

Conclusion

Multiportal VATS has been demonstrated to be
a safe procedure, with a lower overall rate of major
and minor complications than open approach. It has
been shown to present a comparable postoperative
pain, albeit marginally better in VATS patients, and
comparable long-term survival with thoracotomy.
VATS allows to reduce both the incidence of postoperative aerial leaks, which normally constitutes
the most dangerous complication in thoracic surgery, and the postoperative hospitalization. Furthermore, regarding spirometric parameters (FEV1 and
DLCO) at 30 days after surgery, in VATS vs open
lobectomy patients, advantages in respiratory performance have been noticed in the VATS group. In
conclusion, although our good results, further studies, specifically aimed at comparing analgesia techniques, are necessary and they will further clarify the
consequences of the two surgical approaches to postoperative surgery.
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complications and mortality. Specifically, we found
a lower overall rate of major and minor complications for video-thoracic surgery. It is interesting to
note the reduction in the incidence of postoperative
aerial leaks, which normally constitutes the most
dangerous complication in thoracic surgery. This result is due to the constant adoption of the fissureless
technique, which consists in an ilar dissection without fissure split (completed after vascular and
bronchial times). Likewise, the conversion rate is at
the lower limit of the range given by the literature
(14, 15). The length of postoperative hospitalization
has been shown to be significantly lower for patients
undergoing video-thoracic surgery: this reflects a
general tendency to reduce the invasiveness of the
surgical treatment. Postoperative pain, albeit marginally better in VATS patients, did not show significantly different results from thoracotomy patients.
As evidenced by some case studies in the literature,
this aspect is influenced by numerous patient-related
variables, procedure, and therapeutic treatment undertaken (16, 17). Further studies, specifically
aimed at comparing analgesia techniques, will further clarify the consequences of the two surgical approaches to postoperative surgery. Long-term survival for patients who have underwent a VATS
lobectomy appears at least equal to a thoracotomy
approach in various comparative studies and in two
meta-analyses. The National Comprehensive Cancer
Network guidelines for treatment of lung cancer recognize a VATS approach as a reasonable method for
the treatment of lung cancer (8, 9, 18). We have
evaluated spirometric parameters (FEV1 and DLCO) at 30 days after surgery, in VATS vs open
lobectomy patients. Preliminary results show an advantage in respiratory performance in the VATS
group. Although it has been shown that open surgery can give a better control of the operatory fields
and allows the surgeon to make a manual palpation
of the lung and of the vascular elements to accurately delimit the neoplasm (19, 20), we are in favour of
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