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Abstract

Quality of care (QoC) has a central role in our healthcare system. The aim of this 

review is to present a set of evidence-based quality indicators for the surgical 

treatment and postoperative management of lung cancer. A search was performed 

through PubMed, Embase and the Cochrane library database, including English 

literature, published between 1980 and 2012. Search terms regarding ‘lung 

neoplasms’, ‘surgical treatment’ and ‘quality of care’ were used. Potential QoC 

indicators were divided into structure, process or outcome measures and a final 

selection was made based upon the level of evidence. High hospital volume and 

surgery performed by a thoracic surgeon, were identified as important structure 

indicators. Sleeve resection instead of pneumonectomy in patients with advanced 

stage lung cancer and the importance of treatment within a clinical care path 

setting were identified as evidence-based process indicators. A symptom-based 

follow-up regime was identified as a new QoC indicator. These indicators can be 

used for registration, benchmarking and ultimately quality improvement in lung 

cancer surgery.
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Introduction

Quality of Care (QoC) plays a central role in the way healthcare is delivered. Starting 

as early as the late eighties, the National Surgical Quality Improvement Program 

(NSQIP) was founded to provide risk adjusted outcome information to enable 

hospital-to-hospital comparison1. As the years progressed, quality assurance 

became an indispensable factor in modern healthcare systems. In 2002, the Health 

Care Quality Indicators project was initiated, which aims to measure and compare 

the quality of health service provision in different European countries2. In the 

Netherlands, the Dutch Institute for Clinical Auditing (DICA) is the leading institute 

in quality improvement programmes, with 20 nation-wide clinical outcome 

registries embedded within the Dutch healthcare system3.

Evidence-based quality indicators need to be identified, to properly assess QoC. 

Donabedian has proposed a model in which quality indicators are classified as 

structure, process or outcome measures4. These indicators have specific qualities 

depending on the area of interest5. Lung cancer surgery comprises different 

complex procedures with low caseloads and low mortality rates which impedes 

the identification of workable quality indicators due to limited statistical power6, 

7. A recent review by Darling et al. identified twenty consensus-based quality 

indicators for the surgical treatment of lung cancer. Unfortunately, a systematic 

review to identify the supporting evidence was not conducted8. Up to now, a 

systematic evaluation of evidence-based QoC indicators has not been performed 

in lung cancer surgery.

The aim of this study is to identify evidence-based quality indicators for the surgical 

treatment and postoperative management of patients with stage I-III Non-Small 

Cell Lung Cancer (NSCLC).

Material and Methods

Literature Search
The search was performed through PubMed, Embase and the Cochrane library 

database with a combination of Medical Subject Headings (MeSH) terms and text 

words. The initial goal was to identify evidence-based QoC indicators related to 
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the pre-, peri- and postoperative management of patients with stage I-III NSCLC. 

The search combined terms on lung neoplasms with treatment-related search 

terms and terms related to diagnostic methods. Limitations related to publication 

date (i.e. 1980-2012), language (i.e. English publications) and research subjects (i.e. 

human) were applied and identical publications were removed. The manuscript 

was divided into two physician-specific topics: the pre-and postoperative 

management of patients with stage I-III NSCLC guided by the lung physician 

(i.e. diagnosis, staging, pre-and postoperative treatment) and the peri-and direct 

postoperative management guided by the thoracic surgeon. The results regarding 

the evidence-based QoC indicators related to the peri- and postoperative 

management are presented here.

Selection process
Criteria for selection of relevant studies were defined using a Delphi technique 

in which three authors (RCN, MtB, MWW) participated. Relevant studies were 

selected by two reviewers (RCN and MtB) based on screening the title and abstract. 

Subsequently, the selected articles were obtained in full text and analysed by the 

same reviewers. Any discrepancy regarding the inclusion of a study was resolved 

by discussion with a third reviewer (MWW). Exclusion criteria are shown in Table 1. 

Manuscripts were excluded when patient or tumour characteristics were missing. 

If the same study population appeared in more than one publication, the article 

that provided the most complete follow-up data was selected. Also, the studies 

used in the meta-analyses selected in our review were excluded from our database, 

in order not to use the same data twice. After selection of the included articles, 

reference lists were hand checked to identify additional articles. Systematic reviews 

were included in our search, but were used to detect additional articles only.

Categorisation
Potential QoC indicators were categorised in one of three categories (i.e. structure, 

process and outcome). A QoC indicator was identified as a structure indicator 

when the indicator related to the setting in which healthcare is provided. A QoC 

indicator was classified as a process indicator when the indicator is related to 

diagnostic methods or treatment used and an outcome indicator reflects outcome 

of the surgical lung cancer care.
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Table 1. Inclusion and exclusion criteria for a systematic review of literature on quality of care indicators for 
the surgical treatment of non-small cell lung carcinoma.

Included Excluded

Publication January 1980- December 2012
English language

Before January 1980, After December 2012
Non-English manuscripts

Study design Meta-analysis
Systematic Review
Multicentre Study
Randomised Controlled Trial
Controlled Clinical Trial
Clinical Trial
Comparative study
   Prospective
   Retrospective

Review
Phase 1 and 2 trails
Non comparative studies
Case reports
Study presenting preliminary data

Study population Human
Age>18 years
Patients with (suspected) primary lung 
cancer
Stage I-IIIa
Histology: adeno-and squamous cell 
carcinoma. Adenosquamous, Large 
cell NSCLC
Tumours localised in lung parenchyma 
only

Animal
Children
Cancer at other sights
Stage IIIb and IV
Histology: other histological typesa

Distant metastatic disease
Recurrent disease

Diagnostic 
Method

Widely spread diagnostics Experimental diagnosticsb

Manuscripts addressing cost-effectiveness
Manuscripts addressing screening

Treatment Primary surgery
Operation with curative intent
Only lung surgery
Pre- or postoperative treatment

Other treatmentc

Palliative operation
A combination of pulmonary and non-
pulmonary resectiond

Manuscripts addressing specific analgesic 
methodse

a Small cell lung cancer, carcinoid, NOS (Not Otherwise Specified)
b Scans using monoclonal antibodies, indium, citrate, technetium and gallium
c Immune-, brachy- or laser therapy, or treatment with viral elements
d Manuscripts addressing the combination of pulmonary resection (with or without lymph node dissection) 
and a resection of additional organs.
e Cryoanalgesia, paravertebral or interpleural block

Evidence level
A hierarchical selection process was used to include literature with the highest 

level of evidence (Figure 1). Studies were categorised based on study design (i.e. 

meta-analysis, RCT, prospective study, retrospective study). The available evidence 

was summarised in a two-step process: first, we summarised the available evidence 

within each category (i.e. meta-analysis, RCT, prospective study, retrospective 

study) by subtracting the number of articles not supporting a QoC indicator from 

the number of articles in favour of the QoC indicator. When an even number 

of articles in favour and against a specific QoC indicator was encountered, the 
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result was labeled ‘no difference’. Second, we compared the vector of evidence 

between the four categories. For example, if the evidence within each category 

was directing in favour of the QoC indicator, we stated that ‘the QoC indicator was 

supported by literature’.

≥ 2 meta-analyses 
available

 1 meta-analyses 
available

≥ 5 RCT
available

≥ 5 prospective 
studies available

 Include all retro-
spective studies

 Exclusion of all the manuscripts with lower evidence level

 Exclusion of all the manuscripts in the meta-analysis and 
inclusion of manuscript with the lower evidence level

 Exclusion of all the manuscripts with lower evidence level

 Exclusion of all the manuscripts with lower evidence level

Yes

Yes

Yes

Yes

No

No

No

No High level 
of 

evidence

Moderate 
level of 

evidence

Low level 
of 

evidence

Figure 1. Hierarchical Selection process.

Results

The initial search revealed 9011 articles (PubMed 5035, Embase 3976, Cochrane 

provided no additional articles). Identical publications were removed, resulting 

in 5314 unique articles. Screening of the title (3919 articles excluded), abstract 

(816 articles excluded) and manuscript (324 articles excluded) resulted in a final 

database of 255 articles (Figure 2). Applying the hierarchical process displayed in 

figure 1, forty-one articles were excluded. After handsearching reference lists, sixty 

-one studies were added to the database. One hundred and forty-three out of 274 
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articles described the peri- and postoperative management of patients with stage 

I-III NSCLC of which the results are presented in this paper.

Included articles N=5314

Included articles N=1395

Included articles N=579

Excluded after screening of the title
- Study population N=1396
- Treatment N=2274
- Study design/diagnostic method N=249

Excluded after screening the abstract
- Study population N=34
- Treatment N=152
- Study design/diagnostic method N=517
- No abstract available N=113

Included articles  N=255

Excluded after screening the manuscript
- No potential quality of care indicator is described
N=324

Excluded after applying the hierarchical selection 
process N=41

Total number of manuscripts included N=274

Included articles  N=214

Included manuscripts after screening reference lists 
N=60

Peri- and direct 
postoperative 
management

N=143

Pre- and 
postoperative 
management

N=131

Figure 2. Included and excluded articles.

Structure indicators
Hospital characteristics

Seven studies were included analysing the relationship between hospital volume 

and postoperative mortality9-15 (Appendix F). The meta-analysis by Von Meyenfeldt 

et al. found that hospital volume had a significant, inverse relationship with 

postoperative mortality after lung cancer resection (OR 0.71; 95% CI 0.62-0.81)9. 

High hospital volume was associated with low postoperative mortality in three10, 

11, 13 out of six studies10-15 and with improved long term survival in two studies10, 15. 
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Hospital type (i.e. teaching versus non-teaching hospital) has been investigated 

as a QoC indicator. Two16, 17 out of four13, 15-17 retrospective studies showed a lower 

postoperative mortality rate in teaching hospitals compared to non-teaching 

hospitals (risk of (in hospital) death HR 0.84, 95% CI 0.776-0.908; OR 0.83, 95% CI 

0.73-0.93). In teaching hospitals, superior survival rates were shown in two studies 

(median survival time 47 versus 40.5 months, p<0.001; 5-year survival 42% versus 

34%, p<0.001)10, 16.

Surgeon characteristics

Three studies investigated the relation between surgeon volume and postoperative 

mortality. All studies showed that postoperative mortality is not related to the 

procedural volume of individual surgeons9, 11, 18. The relationship between surgeons’ 

specialty and operative mortality was investigated in one meta-analysis9 and four 

retrospective studies19-22. All studies that compared outcome between Thoracic 

Surgeons (TS) and General Surgeons (GS) demonstrated that TS exhibit a lower 

operative mortality (OR 0.78, 95% CI 0.70-0.88) and a better survival rate (overall 

survival HR 0.89, 95% CI 0.82-0.97) compared to GS9, 19, 21, 22.

Process indicators - Surgery
Type of resection

Two meta-analyses compared a sublobar resection (i.e. segmentectomy or 

wedge resection) to a lobectomy in patients with stage I NSCLC23, 24 (Appendix 

G). In one meta-analysis, a significant benefit of lobectomy on OS for patients 

with tumours larger than 2 cm was shown (HR 1.40; 95% CI 1.15–1.69), although 

no significant difference was seen between lobectomy and segmentectomy23. 

In line with these results, Nakamura et al. reported an inferior 5-year survival 

rate after a wedge resection compared to a lobectomy (5-year survival of 82.1% 

versus 55.4%)25. A RCT by Ginsberg et al. observed a 75% increase in recurrence 

rate after a limited resection compared to a lobectomy26. In the remaining 

three retrospective studies, neither lobectomy nor sublobar resection resulted 

in a superior oncological outcome (i.e. better survival or less postoperative 

mortality)27-29.

Comparing sleeve lobectomy to pneumonectomy, a meta-analysis by Ferguson 

et al. which included patients with early stage NSCLC, found an increase in local 

recurrence in the group treated with a sleeve lobectomy (20% versus 10%), but a 
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significant survival benefit of almost 15 months when a sleeve lobectomy was the 

choice of resection30. The remaining retrospective studies showed that a sleeve 

resection provides at least similar31-33 or beneficial survival rates34-38 compared 

to a pneumonectomy (5-year survival rate ranged from 38%-72.5% versus 25%-

53.2% respectively), despite a higher 5-year disease free survival rate in the 

pneumonectomy group (45.7% versus 67.9% respectively, p=0.017)33.

Minimal invasive technique

VATS provided at least similar results regarding the complication rate39-48, the local 

recurrence rate39, 48, survival41, 45, 46, 48-53 and QoL54-56 for patients with mainly early 

stage NSCLC compared to an open approach. A meta-analysis by Yan et al. found 

an improved 5-year survival after VATS lobectomy for early stage NSCLC without 

any difference in 30-day complication and local recurrence rate (RR 0.72; 95% CI, 

0.45 to 0.97)39. Significantly less postoperative pain was observed with VATS47, 56-59. 

Moreover, postoperative treatment was better tolerated in the VATS group, with 

more patients receiving the four cycles (95.9% versus 82.4%, p=0.015) and the full 

dose (57.4% versus 33.9%, p=0.013) of postoperative chemotherapy60, 61.

Lymph node dissection

Three studies compared lymphadenectomy to systematic sampling in patients 

with stage I NSCLC62-64. One study showed improved survival after complete 

resection of mediastinal lymph nodes (5-year survival 82.16% versus 57.49%, 

p<0.0001)64, while another reported an increased morbidity rate without any 

survival benefit62. The third study showed no difference in survival after complete 

resection compared to systematic sampling63. For stage I-III NSCLC, two64, 65 out of 

five studies64-68 showed a survival benefit after lymphadenectomy (median survival 

dissection group 59 months versus 34 months in the sampling group, p<0.001). 

The three studies by Izbicki et al. (1994, 1995 and 1998) showed that significantly 

more patients were identified with multilevel lymph node involvement when 

lymphadenectomy was used, though no survival benefit could be discovered66-68. 

Comparing lymphadenectomy or systematic sampling to random sampling, 

two retrospective studies showed that a more extensive lymph node dissection 

resulted in a better disease free survival (80% versus 51%, p<0.0001) and more 

accurate staging compared to random sampling of lymph nodes (discovery ratio 

of N2 disease 2.1, 95% CI 1.04-4.2) without an increase in morbidity rate63, 69.
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Process indicator - Postoperative care
Postoperative mobilisation

Three studies were identified that address the postoperative recovery by means 

of exercise interventions70-72 (Appendix H). One study showed a positive effect of 

an exercise programme in which mobilisation four hours after lobectomy resulted 

in a better PaO2/FiO2 ratio on the third postoperative day compared to patients 

mobilising one day after the operation (PaO2/FiO2<300 in 0% versus 8% of the 

patients, p=0.034)72. The other two studies found no significant improvement 

in QoL, exercise tolerance, pulmonary function or muscle strength after the 

completion of an exercise intervention70, 71.

‘Fast track’ or care path

Seven studies compared the outcome of thoracic surgery between patients 

receiving care within a ‘fast track’ or care path setting and patients receiving ‘usual 

care’ in accordance with the standards applied in the specific hospitals. Within these 

seven studies, the aim of the ‘fast track’ or care path setting was quality improvement 

by emphasising on (1) pain management73-78, (2) chest tube management73, 75-77, 

79, (3) mobilisation73-78, (4) nutrition73, 76, 77, (5) intravenous infusion73, 74, 76, (6) oxygen 

support76, 77, 79 (7) wound care77, (8) patient education73-77, (9) discharge76 and (10) 

aspiration prevention78. Five studies showed a reduced length of hospital stay73, 75-78, 

one prospective study by Numan et al. showed less postoperative pain after the 

implementation of a multidisciplinary care path75, one RCT showed less pulmonary 

complications74 and one study showed less decline in pulmonary function79.

Pain management

Three RCTs compared continuous thoracic epidural anaesthesia (cTEA) with 

intramuscular or intravenous opioids80-82. Two out of three studies showed superior 

analgesia with cTEA when compared to intravenous opioids81 or a combination 

of orally administered anti-inflammatory drugs with intramuscular opioids82. The 

third study could not show the superiority of cTEA when compared to analgesia 

by intravenous fentanyl, though the total fentanyl requirement was higher in the 

intravenous group with more cases of nausea reported80.

With regard to the timing of the epidural catheter placement, a meta-analysis by 

Bong et al. found that pre-emptive cTEA is associated with a significant reduction 

in the severity of acute pain, compared to epidural analgesia started after the 
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operation83. Nevertheless, after the exclusion of one article in which no opioids 

were used in the epidural mixture, the superiority of pre-emptive analgesia 

disappeared. The duration of cTEA was investigated in one RCT84. Prolonged cTEA 

(8 versus 3 days) after a limited thoracotomy significantly increased the pain after 

withdrawal (mean pain score 1.6±0.7 versus 1.3±0.5 on the 8th postoperative day, 

respectively, p=0.03).

An alternative to cTEA is a continuous intercostal nerve block (cICB). Four RCTs 

compared a cICB to placebo85, intravenous opioids86, intramuscular buprenorphine85 

and cTEA87, 88. A cICB was superior to placebo and intravenous opioids in both 

studies85, 86, though when a cICB was compared to intramuscular buprenorphine 

injections, no significant difference could be found85. When cICB was compared 

to cTEA, cICB showed better pain relieve on the second postoperative day in one 

study88, whereas cTEA was the preferred analgesic method in the second study87.

Chest tube management

Eleven studies addressed the postoperative drain management (Appendix H). In 

two89, 90 out of six studies89-94 water seal resulted in a shorter duration of air leaks 

compared to suction (in 67% versus 7% of the patients the air leak was stopped on 

the 3rd postoperative day, p=0.001; duration of air leak was 1.50±0.32 days versus 

3.27±0.80 days respectively, p=0.05). The remaining RCTs showed no significant 

differences between suction and water seal with regard to (1) the duration of 

air leaks91-94, (2) the incidence of prolonged air leaks91-94, (3) the duration of chest 

tube90, 92, 94, (4) complication rates92-94 and (5) hospital stay90, 92, 94. The RCT by Brunelli 

et al. compared alternate suction (suction overnight and water seal during the 

day) to water seal and found that alternate suction significantly reduced the 

number of prolonged air leaks, chest tube days, and the length of hospital stay, 

compared to water seal alone after lobectomy95. Two studies evaluated the effect 

of one thorax drain compared to a two-drain management with regard to chest 

tube duration, pain and complication rate. One study showed that significantly 

less pain was reported when one chest tube was used instead of two (mean 

maximum pain score 1.02 versus 1.4, p=0.02)96. This was confirmed by Gomes-Caro 

et al. who showed less analgesics utilisation in patients with one drain (1.6% versus 

10.1%, p =0.0003)97. Finally, two RCTs compared the efficiency of a digital air leak 

assessment to the analogue method98, 99. Both RCTs showed a significant decrease 

in chest tube duration when a digital air leak system was used.
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Optimal follow-up regime: intensive versus symptom-based

The type of follow-up regime (intensive versus symptom-based) was evaluated 

in two retrospective studies, both showing no survival advantage for patients 

included in an intensive follow-up regime100, 101.

Outcome indicators
Radical resection

The effect of microscopic residual tumour (R1) on survival, local recurrence and 

the rate of bronchopleural fistula was evaluated in five retrospective studies 

(Appendix I)102-106. One out of five studies showed that survival was compromised 

after a R1 resection compared to a complete resection for patients with stage I-III 

NSCLC (5-year survival rate 20% versus 46%; p<0.0001)102. Snijder et al. confirmed 

these results for patients with a R1 resection classified as mucosal or peribronchial 

residual disease (5-year survival rate 27.3% versus 54%, p=0.03)104. The study by 

Gebitekin et al. showed that microscopic residual tumour at the bronchial margin 

did not significantly affect survival in patients with stage I and II disease but survival 

was significantly compromised in patients with stage IIIA disease (5-year survival 

rate 0% versus 17%, p<0.001)105.

Comment

This review gives an overview of the current evidence for QoC indicators in the 

field of surgical treatment and postoperative management of patients with NSCLC.

Structure indicators
Over the past decades, numerous studies have shown that higher hospital volume 

is associated with lower postoperative mortality rates after a variety of complex 

surgical procedures9, 107-109. For the surgical resection of lung cancer, a meta-analysis 

by Von Meyenfeldt et al. confirms this inversed relation, although the evidence 

used in their meta-analysis is derived from non-experimental descriptive studies9. 

Other concerns are raised about previously published reports. First, it is not known 

whether high volume centres in the private sector attract patients with levels of risk 

different from patients who seek care at lower volume hospitals. Second, there has 

been no attempt to disentangle the influence of the expertise (i.e. quality), from 

the experience (i.e. volume) of the institutions or their individual surgeons. Due 
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to these concerns, the relation between volume and outcome is ambiguous and 

using volume as a QoC indicator is still debatable. With regard to the healthcare 

setting, a multidisciplinary team (MD) management has gained interest in recent 

years110-112. Although evidence is scarce, MD team meetings are associated with 

more treatment changes110-111; though their effect on survival remains unclear111-112.

Surgery
In relevant cases and when feasible, sleeve resection should be performed instead 

of pneumonectomy, due to an improved long-term survival, without evidence of 

extensive complication or irradical resection rates30, 37, 38. A segmentectomy can 

be considered for selected patients with early stage NSCLC113, but due to a higher 

recurrence rate after a segmentectomy114, 115 a lobectomy remains the standard 

surgical treatment for patients with small tumours23. Finally, some evidence exists 

for the use of VATS in selected patients with early stage NSCLC. High-level evidence 

comparing VATS to open surgery is sparse, although VATS is associated with less 

complications and shorter hospital stay compared to an open approach40, 42, 44, 48.  

Also, postoperative treatment is better tolerated after VATS which indicates a 

better clinical condition after VATS compared to a thoracotomy60, 61. The choice 

of mediastinal lymphadenectomy versus (systematic) sampling is still in debate. 

Lymphadenectomy for patients with stage I-III NSCLC is not associated with 

improved survival compared to systematic sampling. Therefore, systematic sampling 

is sufficient to stage and treat NSCLC62, 65. Systematic sampling results in improved 

survival compared to random sampling63, 64, although it is questionable if this survival 

benefit is due to the treatment itself or due to the more accurate staging.

Postoperative care
The development of a postoperative care path correlates with better 
postoperative outcome regarding hospital stay73, 75-78, complication rate74 and 
pain75. Pain management plays a central part in many of the encountered care 
paths. In our review, pre-emptive analgesia seems to be the preferred method 
compared to intramuscular or intravenous analgesia80, 81, 83. A second important 
aspect of many care paths is chest tube management. Contrary evidence 
exists regarding the effect of suction or water seal on the duration of air leaks. 
To our opinion, water seal seems to be the most effective approach, although 
evidence is not overpowering89, 90. On the other hand, the use of a digital air 
leak system is associated with a decrease in chest tube duration98, 99.
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Outcome indicators
Although the aim of thoracic surgeons is to achieve a radical resection, a 

microscopic irradical resection (R1) of the bronchial margin in patients with stage 

I-II NSCLC does not imply that survival is compromised103-105. An explanation 

could be that adequate postoperative treatment in patients with a R1 resection 

contributed to a survival benefit comparable to a radical resection. A R1 resection 

seems less favourable for patients with stage III NSCLC, although evidence is 

scarce105. We realise that outcome measures such as mortality, morbidity and 

survival are the most important outcome indicators in lung cancer surgery. We 

did not categorise these outcome measures in the evidence tables, due to the fact 

that these measures were not the subject but the generally accepted endpoints 

in all the included studies.

Limitations
Due to the broad topic and the extensive amount of articles retrieved from 

literature, it is impossible to include all available evidence. However, by using our 

selection process, we believe that the most important articles have been included. 

Nevertheless, our search was limited due to the absence of the MeSH-term ‘quality 

of care’ or ‘quality indicator’. Also, due to the exclusion of non-English literature, 

potential important articles originating from Asia could have been missed. Finally, 

we specified four QoC indicators as ‘well founded’, but this conclusion is subjective 

and not generalisable to other research on QoC indicators. Due to these limitations, 

we realise conclusions should be drawn with caution.

Conclusion
Our review presents a limited set of four evidence-based quality indicators for 

performance monitoring and benchmarking in lung cancer surgery (Table 2). High 

hospital volume is associated with better postoperative morbidity and mortality in 

addition to surgery performed by specialised thoracic surgeons. Sleeve resection 

is the preferred resection type as opposed to pneumonectomy. Postoperative 

management within a care path setting results in an improvement of short-

term outcome. A symptom based follow-up was identified as a new possible 

QoC indicator. The set of QoC indicators identified in this study can be used for 

measuring QoC and providing outcome information to individual hospitals. By 

presenting a list of well-founded indicators, a profound starting point has been 

created for future research. As a subsequent step, studies have to validate the best 

practice indicators as a tool to measure differences in QoC between hospitals.
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Table 2. Summary of evidence-based Quality of Care indicators identified.

Type of QoC 
indicator

QoC Indicators Endpoint Level of 
evidence

Structure High hospital volume
Surgery performed by thoracic surgeon

Mortality/survival
Mortality/survival

Higha

Higha

Process Sleeve resection as opposed to pneumonectomy
Introduction of Clinical care path (yes/no)

Survival
Hospital stay

Higha

Moderateb

a Evidence consists of at least one meta-analysis
b Evidence consists of at least five RCTs and/or five prospective studies
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