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In the nineteenth century the concept of quality of care made its entrance in the 

medical world. What commenced as the implementation of medical ethics and the 

proposal of a regionwide register including patients demographics, diagnoses and 

outcome data1, has now been transformed into a system of clinical auditing and 

healthcare benchmarking2-4. Today’s healthcare system demands the provision of 

high quality care, to optimize outcomes and patient satisfaction, in an increasingly 

cost-conscious environment. With these different goals, the accessibility of 

research on quality improvement will not only benefit surgeons and patients, but 

can also be profitable for policymakers, healthcare insurers and purchasers.

In the world of thoracic surgery for lung cancer, surgeons are faced with complex 

and sometimes high-risk surgical resections, with technologies such as the robotic 

and video-assisted thoracoscopic approach extending surgical possibilities. 

These surgical resections are performed on an aging patient population with an 

increasing incidence of frail physical health5-6. This increasing complexity demands 

a multidisciplinary approach rearranging pre-, peri- and postoperative care in a 

way safety, efficiency and high quality are guaranteed.

The safety and quality of healthcare is dependent upon the availability of research 

disclosing the processes leading to healthcare improvement. This thesis aims 

to provide more insight into the concept of quality improvement, from the 

implementation of a multidisciplinary care path for thoracic lung cancer surgery 

to the identification of evidence-based quality of care indicators, all to improve the 

quality of surgical lung cancer care.

Improving the quality of surgical care for lung cancer patients: 
a clinical audit
The clinical care pathways, as we know them nowadays, originate from the 

industrial world, whereas ‘standard operating procedures’ (SOP) were introduced 

to create uniformity in processes and ultimately to improve quality7. In the mid-

eighties, the clinical pathway made its entrance into the medical world, whereafter 

it became an indispensible tool to improve the quality of care7. With the growing 

need for transparent, cost-effective and high quality healthcare, a clinical audit 

was initiated at the Netherlands Cancer Institute Antoni van Leeuwenhoek 

hospital. In 2005 a quality improvement project was started, developing a 

standardised clinical pathway for patients with (malignant) pulmonary lesions 
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undergoing surgical resection. During a three year period, detailed clinical, case-

mix, process and outcome data were collected prospectively. These data were 

analysed in multidisciplinary meetings using a Delphi technique to formulate 

five modifiable key points to improve postoperative care for patients with 

(malignant) pulmonary lesions: (1) postoperative pain management, (2) thoracic 

drain management, (3) direct postoperative mobilisation, (4) information and 

instructions for patients and (5) communication with the general practitioner (GP). 

During the multidisciplinary meetings, an expert panel (consisting of surgeons, 

anaesthesiologists, chest physicians, nurses, house officers, physiotherapists and 

dieticians) reviewed the available evidence regarding the ‘best practice’ for these 

five key domains and translated them into specific actions for each postoperative 

day. After the implementation of the care path, clinical, case-mix, process- and 

outcome data were collected, to evaluate the effectiveness of the care path. The 

implementation of the multidisciplinary care path was combined with a clinical 

audit, in which prospective data collection was integrated and continuous quality 

of care evaluation was achieved. Through this study, all the aspects of quality 

improvement have been elucidated, from evaluating ‘usual care’ to identifying 

modifiable aspects of care and translating these aspects in a multidisciplinary 

care path. The process of quality improvement and the effectiveness of the care 

path are reported in Chapter 28.

Measuring the quality of care for thoracic surgery
To measure the quality of care, this abstract concept needs to be translated into 

measurable quality of care indicators. Donabedian states that quality of care can be 

evaluated by assessing different aspects of healthcare delivery9. He has developed 

a framework that identifies three dimensions of care: structure, process and 

outcome. Structure indicators focus on the infrastructure of a healthcare system, 

the characteristics of individual physicians and the volume of healthcare delivery. 

Process indicators describe the use of diagnostics and treatments, whereas 

outcome indicators detail clinical and patient reported outcomes. Quality of care 

indicators outlining these three dimensions, can be used to quantify the quality 

of care processes and provide outcome information on the level of a healthcare 

provider or an individual hospital. The development of quality of care indicators 

is often expert based rather than evidence-based10,11. Researchers usually collect 

expert opinions to formulate a quality of care indicator and test the indicator in 

clinical practice to evaluate its applicability and discriminative ability. To identify 
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evidence-based quality of care indicators related to the pre-, peri- and postoperative 

management of patients with stage I-III NSCLC, a literature search was performed 

to summarise the supporting evidence. The results of this literature search are 

reported in two physician-related reviews. Chapter 3 contains an overview of 

the current evidence for quality of care indicators regarding the preoperative and 

postoperative management of patients with stage I-III NSCLC provided by the 

chest phsycian12. Chapter 4 discusses the quality indicators and their supporting 

evidence related to the peri- and direct postoperative management delivered by 

the thoracic surgeon13.

Quality of care indicator for thoracic surgery: a composite measure
The choice of quality indicators for the evaluation of surgical care, is the subject of 

an ongoing debate. Each individual quality of care indicator has its own strengths 

and limitations. Outcome indicators such as mortality and morbidity are easily 

assessable and interpretable, but only describe a fraction of the complex, multi-

layered concept of quality of care. Moreover, for a quality of care indicator to 

become a solid quality measure, it has to have a significant event rate to ensure 

statistical power14. For the resection of NSCLC, the mortality rate is low and the 

sample size small, limiting statistical power15. This, in turn, leads to difficulties 

identifying poorly performing hospitals. To overcome this problem, a template for 

a composite measure was introduced, which incorporates different dimensions 

of care. A ‘textbook’ outcome is a summarising measure in which seven desired 

healthcare outcomes are embedded (i.e. a postoperative course without in-

hospital death, complications within 30 days, re-intervention within 30 days, and 

re-admission within 30 days after discharge, combined with a radical tumour 

resection, a hospital stay < 16 days and an Intensive Care stay < 3 days). The 

portion of patients with a ‘textbook outcome’ in a referral centre for thoracic lung 

cancer surgery and the factors influencing the chance of a ‘textbook outcome’ are 

reported in Chapter 516.

Patient Reported Outcome Measure: quality of life
Historically, the success of the surgical treatment of (malignant) pulmonary lesions 

has been assessed using clinical measures which doctors consider to be important, 

such as mortality and morbidity rates. In the multidisciplinary care path for thoracic 

surgery, these measures were successfully combined with patient reported 

outcome measures (PROMs)8. The use of PROMs in clinical practice has shown to 
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be an effective tool in improving the quality of patient care17. Due to the growing 

emphasis on ‘patient-centred healthcare’, whereas the needs and preferences of 

patients are the center of healthcare delivery, PROMs are extensively investigated 

in current literature18, 19. With the implementation of the multidisciplinary care 

path, the concept of ‘patient-centred healthcare’ was integrated in the care 

process. It is known from literature that a deterioration in physical functioning 

is an extremely undesired healthcare outcome after lung resection20. However, 

knowledge concerning the quality of life (QoL) after pulmonary metastasectomy 

is lacking. Therefore, prospectively collected data was used to evaluate the 

functional outcome after pulmonary metastasectomy by either an open approach 

(i.e. thoracotomy) or minimal invasive technique (i.e. VATS). Results of this study are 

addressed in a scientific letter published in Respirology (Chapter 621)

Patient Reported Outcome Measure: pain
With the implementation of the multidisciplinary care path and the continuous 

quality of care evaluation, the quality of surgical care was measured in more 

than one way. Pain and QoL were measured up to six months after the operation 

to determine the incidence of chronic post-thoracotomy pain (CPTP) and its 

effect on QoL and daily functioning. Post-thoracotomy pain is one of the most 

frequently observed chronic adverse events after thoracic procedures for 

(malignant) pulmonary lesions22. The negative impact of chronic pain on daily 

life and society is significant23. These implications necessitated an analysis of 

the prospective database to identify modifiable risk factors contributing to the 

development of CPTP. Patient characteristics, details of the surgical intervention 

and anaesthesiological proceedings, as well as outcome data were collected. QoL 

and pain were evaluated (using the SF-36 questionnaire and Brief Pain Inventory), 

preoperatively and 1, 3 and 6 months postoperatively. Due to the use of these 

prospectively collected data, risk factors associated with the development of 

CPTP were identified and the effect of CPTP on QoL and daily functioning was 

explicated. The results of this study are reported in Chapter 724.
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