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Abstract

Background
Although it is advocated that (major) surgical procedures should be embedded 

in clinical pathways, the efficacy of such pathways is hardly ever systematically 

evaluated. The objective of our study was to assess the results of a multidisciplinary 

care path for patients undergoing thoracic cancer surgery, using a concurrent 

integrated prospective database.

Methods
From April 2006 to December 2008, 169 eligible patients, admitted for thoracic 

cancer surgery in the Netherlands Cancer Institute, gave informed consent 

to participate in this prospective study. Detailed clinical data concerning 

patient, tumour, treatment and outcome characteristics were collected. For the 

evaluation of pain and quality of life (QoL), the visual analogue scale (VAS) and 

SF-36 questionnaire were used respectively. Information retrieved on 94 patients 

operated in the baseline period (until November 2007) was used in multidisciplinary 

consensus meetings to develop a new care path. After the introduction of this care 

path (January 2008), data collection continued to evaluate outcomes using the 

data of 75 patients operated during the evaluation period (until December 2008).

Results
Data from the baseline period showed age (p = 0.001), indication (p = 0.03), 

postoperative pain (p < 0.001) and complications (p < 0.001) to be independently 

related to length of stay (LOS). Subsequently, the combined number of measures 

taken in the multidisciplinary care path were evaluated, showing significantly less 

postoperative pain (p = 0.026) and a reduced length of hospital stay (p = 0.014). In 

addition, a trend towards improvement in physical quality of life was observed 1 

month (p = 0.03) and 6 months (p = 0.07) postoperatively.

Conclusion
The use of a prospective database integrated in a clinical care path for thoracic 

cancer patients revealed important improvements of the care process determining 

short- and long-term outcome. A significant reduction in length of hospital 

stay, postoperative pain and loss of quality of life was observed. Ongoing and 

multicentre collection of such data can provide surgeons with instruments to 

further improve the quality of care.
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Introduction

In most western countries, the quality of care is high on the political agenda. In 

different healthcare systems various methods are used to improve patient safety 

and outcome in surgical oncology. In several European countries, nationwide 

surgical audit programmes have been initiated to reveal differences in quality 

of care between institutions1,2. In the United States the National Surgical Quality 

Improvement Programme (NSQIP) was founded more than twenty years ago 

in the Veterans Affairs hospitals, collecting data from different institutions and 

returning risk-adjusted outcome information to individual hospitals and even 

individual surgeons1. It is advocated that a clinical audit could be an effective 

instrument for local quality improvement3,4. However, little is known about how 

this quality related information translates into actual changes in the clinical care 

and its outcomes. The way surgeons select their patients, use neo-adjuvant 

treatments, provide pre-, peri- and postoperative care and information, work 

together in multidisciplinary teams and manage complications, determines 

the quality of the clinical process and its outcome. The challenge is to analyse 

this process in detail and use these results to improve the quality of care. Lung 

resections for cancer are complex (and sometimes high-risk) procedures that 

are associated with considerable morbidity and around 0.5–6% postoperative 

mortality5, 6. More advanced surgical and anaesthesiological techniques and 

better preoperative evaluation have reduced immediate postoperative risks 

and have extended surgical options for more compromised patients7. In 

addition, it has been suggested that fast-track care paths reduce the length of 

hospital stay and costs of lung resections3, 8, 9. Clinical care paths synchronise 

the actions and the mindset of the members of the multidisciplinary team 

with the ultimate goal of optimising the efficiency and outcome of treatment. 

Although the theoretical and practical importance may be recognisable, 

objective outcome assessment is often lacking. With this in mind, we started a 

project for development of a standardised clinical pathway for thoracic cancer 

surgery patients at The Netherlands Cancer Institute in April 2006. We integrated 

prospective collection of detailed clinical, case-mix, process and outcome 

measures data in this project. The objective of this study was to evaluate the 

effectiveness of the implementation of a multidisciplinary care path based 

on measurable and objective aspects of the quality of care, primary length of 

hospital stay and quality of life (QoL) for thoracic cancer surgery.
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Methods

Patients
This is a cohort study using a prospective database of consecutive patients who 

underwent elective pulmonary resection in The Netherlands Cancer Institute from 

April 2006 until December 2008. All patients with (potentially) malignant pulmonary 

lesions scheduled for lung resection were invited to participate in this study, which 

was approved by the Institutional Review Board. The exclusion criteria were: 

being under 18 years of age, inability or refusal to complete QoL questionnaires 

and resection of lung tissue for tumours primary located at the chest wall. Eligible 

patients gave written informed consent.

Study design
The project was initiated in 2005. To evaluate “usual care” and to identify adjustable 

factors in pre-, peri- and postoperative care, we collected clinical, case-mix, 

process and outcome measures of eligible patients using case record forms and 

a concurrent database. The first evaluation period lasted from April 2006 until 

November 2007 (baseline period). Relevant factors for length of stay (LOS) and 

QoL were evaluated and translated into actions for the new multidisciplinary care 

path. From January 1st 2008, the multidisciplinary care path for thoracic surgery 

was implemented in our hospital. Work-up, treatment and peri operative care of 

all patients undergoing thoracic surgery was performed according to this newly 

developed clinical care path. To evaluate the effect of this intervention, again data 

from eligible patients were collected during the second period, from January 2008 

until December 2008 (evaluation period).

Data collection
Detailed clinical data concerning patient, tumour and treatment characteristics 

as well as outcome, were collected prospectively and entered into a database. 

Pre-treatment patient evaluation included medical history, a physical examination, 

diagnostic imaging techniques and tissue diagnostics. The indications for surgical 

resection and (neo)adjuvant treatment were discussed in the multidisciplinary 

thoracic oncology team. Characteristics of the surgical intervention by 

thoracotomy or video assisted thoracic surgery (VATS) were collected prospectively 

and completed with anaesthesiologic details, especially concerning (epidural) 

analgesics administered during and after the operation. The rate of preoperative 
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thoracic epidural placement in our institute has been high for many years, more 

than 95%. Standard procedure during the operation was to start with thoracoscopy 

and the videoscope was used in almost all thoracic procedures, but the surgical 

intervention was classified as a VATS procedure only if spreading of the ribs was 

not performed. Additional data were obtained through a preoperative interview 

by a trained research nurse. Data on postoperative morbidity and mortality were 

collected during hospital stay and patients completed a pain assessment twice 

on each postoperative day from surgery until discharge, using a visual analogue 

scale (VAS).

Health-related QoL was assessed using the easily administered and validated short-

form health survey SF-36 preoperatively and 1, 3 and 6 months postoperatively10. 

The SF-36 questionnaire assesses eight dimensions of perceived well-being and 

gives two composite measures: a physical composite scale (PCS) and a mental 

composite scale (MCS). The four physical scales are physical functioning (PF), role-

physical functioning (RP), bodily pain (BP) and general health (GH); the four mental 

scales are social functioning (SF), role-emotional functioning (RE), vitality (VT) and 

mental health (MH). The scores for all eight dimensions range from 0 to 100, with 

higher scores representing a better health status. The summary scales for overall 

physical and mental health-related QoL uses norm-based methods with higher 

scores indicating a better health status.

Intervention: the multidisciplinary care path
Next to the information retrieved from literature, the data collected during the 

baseline period were analysed and used in the development of the care path. 

As a result of this analysis, five modifiable aspects of care were targeted in a 

multidisciplinary care path: (1) postoperative pain management, (2) thoracic drain 

management, (3) postoperative mobilisation, (4) information and instructions for 

patients and (5) communication with the general practitioner (GP). The literature 

was reviewed for evidence and ‘best practices’ concerning these aspects and 

discussed in multidisciplinary meetings using an iterative Delphi method. The 

consensus reached on all these points of care was transformed into specific 

guidelines for each postoperative day and integrated into protocols for each 

medical specialty: surgeons, anaesthesiologists, lung physicians, nurses, house 

officers, physiotherapists and dieticians (see Table 1a). Within this multidisciplinary 

process the following aims were focused on: (1) the reduction of surgical trauma, 
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(2) the improvement of peri- and postoperative pain management and (3) the 

reduction of complications hazards, such as prolonged thoracic drainage and late 

mobilisation (see Table 1b). Inclusion of patients started in January 2008. After the 

implementation of the multidisciplinary care path, a team satisfaction survey (by 

means of a seven question survey with a 5 point scale reaching from 1 ‘not satisfied 

at all’ to 5 ‘very satisfied’) was performed.

Analysis
After completion of the baseline period a first analysis was performed on the data 

collected. Since fast-tracking was one of the primary goals, factors influencing length 

of hospital stay were analysed. The relation with potential explanatory variables 

was examined by linear regression analyses. Relevant variables (as extracted from 

the literature) and those related to LOS with p<0.10, were entered in a stepwise 

multiple regression model to identify independent predictor variables for length 

of stay. In the developmental phase of the clinical care path, the results of these 

analyses were used for feedback to the members of the multidisciplinary team 

during the consensus meetings. Aspects of the care process that were believed to 

be modifiable with specific actions within the clinical path, were re-evaluated after 

the completion of the evaluation phase in December 2008. Length of hospital 

stay, re-admission rates, maximal pain scores on the first and second postoperative 

day, length of thoracic drainage and epidural analgesia, complication rates, re-

interventions and postoperative mortality were evaluated during the baseline 

and the evaluation periods. Differences were analysed using Mann–Whitney 

U-tests or ANOVA. To monitor not only short term recovery but also long term 

effects, we analysed QoL preoperatively and after 1, 3 and 6 months. We focused 

on the physical condition of patients specifically11. Postoperative QoL scores were 

compared between the groups of patients in the baseline and evaluation period 

using analysis of variance. A p-value of <0.05 was regarded to be significant. All 

statistical analyses were performed in SPSS 15.0.0.
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Table 1a. Modifiable aspects, actions, involved team members and measures within the multidisciplinary 
care path.

Modifiable aspects Action Involved team 
members

Measures

Postoperative pain 
management

Thoracic drain 
management

Mobilisation

Patient
information
and instructions

Communication 
with general 
practitioner (GP)

- Pre-emptive TEAa 14-16

- Maximum TEA days 1-3
- Protocol rapid pain 
management: extra
analgesia when VAS >3
- Muscle sparing operation 
techniques
(m. serratus anterior and m. 
latissimus dorsi)17,18

- Minimal invasive techniques 
(VATS)

- Protocol: 12 h suction, water 
seal and removal
when production
<400 ml/24 h7

- Early mobilisation, within 12 h 
postoperative
- Detailed postoperative
mobilisation-plan
- Physiotherapy: Breathing and 
physical exercises
- Lung function: outpatient 
contact with specialist lung 
practitioner

- Patient folder: pre-, peri- and 
postoperative information
- Preoperative outpatient 
appointment with specialist 
nurse (topics: nutritional 
needs, psychosocial aspects, 
mobilisation plan, breathing 
exercises)

- GP folder (content: information 
about the operation, possible 
complications and specific 
actions to be taken when 
complications happen)

- Thoracic surgeon
- Anaesthesiologist
- Nurse
- Lung physician

- Thoracic surgeon
- Nurse
- Lung physician

- Physiotherapist
- Nurse
- Lung physician

- Thoracic surgeon
- Anaesthesiologist
- Nurse
- Lung physician
- Dietician
- Ward secretary

- GP
- Thoracic surgeon
- Anaesthesiologist
- Nurse
- Lung physician
- Ward secretary

- VASb (postoperative 
period)
- Brief pain inventory (1, 
3, 6 MPOc)
- Re-admissions
- Complications
- QoLd

- SF 36 bodily pain scale

- Thoracic drainage days
- Infection rate near drain 
insertion site
- Complications: 
prolonged air
Leakage

- 1st mobilisation day
- Complication rate
- LOSe

- Physiotherapeutic 
measurements:
shoulder function
- Lung function
(preoperative, 1, 3,
6 MPO)

- Quality of care
(i.e. team satisfaction) 
survey

- Quality of information
and communication
survey

a TEA, thoracic epidural anaesthesia
b VAS, Visual Analogue Scale
c MPO, months postoperative
d QoL, quality of life
e LOS, length of stay



Chapter 2

24

Table 1b. Aims, actions and measures for the multidisciplinary clinical path for thoracic surgery patients.

Aim Action Measure

Reduction of surgical
trauma

Reduction of
postoperative pain

Reduction of
complications

- Muscle sparing
operation techniques
(m. serratus anterior
and m. latissimus dorsi)
- Minimal invasive
techniques

- Pre-emptive TEAb

- Maximum TEA days 1–3
- Rapid pain management protocol

- Reduction of thoracic
drainage daysc

- Peri operative
antibiotics protocol
- Early mobilisation,
within 12 h postoperative
- Preoperative information/
instructions

- Pain scores
- FEV1
- LOSa

- QoL-PCS
- QoL-bodily pain

- Pain scores
- LOS
- Re-admissions
- Complications
- QoL-bodily pain

- Thoracic drainage days
- 1st mobilisation day
- Complication rate LOS
- Re-admission rate

a LOS=Length of stay
b TEA, thoracic epidural anaesthesia.
c Suction during 12 h postoperative, than water seal and removal when production <400 ml/24 u.

Results

One hundred and sixty-nine patients were included in this study. Ninety-four were 

operated during the baseline period (April 2006–November 2007) and seventy-

five after the introduction of our clinical care path in the evaluation period 

(January 2008–December 2008). Patient, tumour and treatment characteristics of 

both groups are listed in Table 2.
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Table 2. Patient, tumour and treatment characteristics of patients operated during the baseline and 
evaluation period.

Characteristics Baseline period (N=94) Evaluation period  (N=75) p-value

Age (years)
  Mean (years)
  Range

Gender
  M:F

58
24–83

55:39

60
21–78

43:32

0.40

0.45

Smoking status
  Never
  Former
  Current

Pack years
  Median

BMI (Kg/m2)
  IQ rangea

Co-morbidity score
  Organ score
  (median)b

  Range
  Charlson scorec >2

WHO-performance
  0:I:II

Previous thoracic surgery

Preoperative FEV1d

  % of expected
  IQ range a

Preoperative TLCOe

  % of expected
  IQ rangea

Indication for thoracic surgery
  NSCLC f

  Metastasis
  Other

Previous systemic treatment
  Number of patients

Induction (chemo)radiotherapy
  Number of patients

Resections
  Lobectomy/segment
  Wedge resection
  Other

22
55
17

23

26
23-28

2
1–5
60

60:33:1

9

92
77–101

82
71–95

42
37
15

35

3

42
38
14

18
31
26

25

25
22-27

2
1–5
50

58:15:2

10

95
82–104

78
70–92

38
32
5

24

3

34
31
10

0.15

0.64

0.18

0.64

0.06

0.61

0.18

0.56

0.81

0.07

0.37

0.50

a IQ range, interquartile range.
b Co-morbidity score by organ system is an indicator of disease burden. A total score is the sum of organ 
systems that that contain a disease.
c Charlson score = a weighted score was assigned to each of 17 comorbidities and the Charlson index was 
created as an indicator of disease burden.
d FEV1, forced expiratory volume in 1 s.
e TLCO, carbon monoxide transfer factor.
f NSCLC, non-small cell lung cancer.
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Baseline analysis
Since fast-tracking was one of the primary goals, factors influencing length of 

hospital stay were analysed in the baseline period. From the linear regression 

analysis, age (p=0.003), indication (p=0.003), muscle sparing technique (p=0.005) 

and minimal invasive (VATS) techniques (p=0.002), postoperative pain scores 

(p=0.001) and complications (p<0.001) were identified as possible predictive factors 

for an increased LOS. Relevant factors from the literature like the performance 

score (p=0.198) and previous systemic treatment (p=0.321), did not relate to LOS in 

this group. In Table 3, the results of the multiple regression analysis are shown. Age 

(p=0.001), indication (p=0.03), postoperative pain (p<0.001) and complications 

(p<0.001) were independently associated with an increased LOS. Other variables 

were not significant when added to the multivariable model. Postoperative pain 

was strongly associated with a muscle sparing technique (p=0.008) and the 

addition of this variable to the multiple regression analysis did not strengthen the 

model.

Table 3. Results of multiple regression analysis of variables predictive for increased length of stay (>7 days) 
during the baseline period.

Variables Coefficient Standard error Adjusted R2 p-value

Constant
Complicationsa

Age
Pain score
Indication

1.76
4.44
0.10
0.62
2.22

2.14
0.88
0.03
0.17
0.78

0.27
0.39
0.34
0.44

0.41
<0.001
0.001

<0.001
0.03

a Postoperative complications were defined as any of the following complications: new onset atrial fibrillation, 
prolonged air leak (chest tubes in place for more than 5 days), pneumonia, reintubation, reoperation, or 
hospital stay of 7 days or more.

Furthermore, to assess long-term outcome, we analysed physical QoL 6 months 

postoperatively. From the linear regression analysis, BMI (p=0.067), performance 

score (p=0.001), muscle sparing technique (p=0.042), adjuvant treatment (p<0.016) 

and preoperative physical QoL (p<0.001) were identified as possible predictive 

factors. In Table 4, the results of the multiple regression analysis are shown. Muscle 

sparing technique (p=0.008), adjuvant treatment (p=0.017) and baseline QoL 

(p<0.001) were independently associated with QoL 6 months postoperatively.
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Table 4. Results of multiple regression analysis of variables predictive for decrease in physical QoL (PCS) 6 
months postoperative in comparison to baseline physical QoL (PCS).

Variables Coefficient Standard error Adjusted R2 p-value

Constant
Muscle sparing
Performance status
Adjuvant treatment
Baseline QoL (PCS)

3.91
0.76
-3.49
-1.06
0.54

1.66
0.28
1.87
0.78
0.09

0.39
0.41
0.42
0.28

0.009
0.008
0.051
0.017

<0.001

Evaluative analysis
To evaluate the introduction of this care path, the outcome of patients during 

the evaluation period was compared with those from the baseline period (Table 

5). A significant reduction in length of stay was seen (p=0.014) with a decrease in 

re-admissions within 30 days (p=0.015). Figure 1 shows the hospitalisation days of 

patients during the baseline period and the evaluation period in a Kaplan–Meier 

curve. Postoperative pain scores were significantly lower than in the baseline 

period (p=0.026), without an increase in epidural analgesia days. Thoracic drainage 

days and complication rates were similar. There was no postoperative mortality. In 

addition, the results from QoL questionnaires (preoperative N = 169, one month 

N = 144, three months N = 145, six months postoperative N = 144) were analysed 

using the PCS.

hospitalisation days
211470

Fr
ac

ti
on

 h
os

pi
ta

liz
ed

1,0

0,8

0,6

0,4

0,2

0,0

evaluation phase
baseline

patient groups

Figure 1. Hospitalisation of patients operated during baseline and evaluation period.
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Table 5. Outcome of patients operated during baseline and evaluation period.

Characteristics Baseline period (N = 94) Evaluation period (N = 75) p-value

Resections
  Lobectomy/segment
  Wedge resection
  Other

Surgical technique
  Muscle sparing
  VATS

Pain score
  Mean of days 1 and 2
  IQ range

Thoracic drainage days
  Mean
  IQ range

Epidural analgesia days
  Mean
  IQ range

Complications
  Number of patients
  Re-interventions

Length of stay
  Mean
  IQ range

Readmission
  Number of patients 

42
38
14

29
15

3.6
2-5

3.9
2-5

4.8
3-6

13
4

7.5
5-9

9

34
31
10

49
25

2.7
1-4

3.8
2-4

4.8
3-6

13
3

6.3
4-7

2

0.16

0.001

0.026

0.564

0.859

0.555

0.014

0.015

Figure 2a and b show the graphical representations of the QoL of patients 

from the baseline and evaluation periods preoperatively and 1, 3 and 6 months 

postoperative. A trend towards improvement in physical quality of life was 

observed after 1 month (p=0.03) and 6 months (p=0.07).

Discussion

This study shows that prospective data collection integrated in a clinical care path 

for thoracic surgery patients reveals important aspects of the quality of care leading 

to opportunities to improve outcome. Next to information from the literature, 

detailed clinical data were used to reach multidisciplinary consensus for clinical 

guidelines that were integrated in a new care path. The clinical audit performed
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Figure 2a and b. Physical composite scale and bodily pain scale of SF-36 QoL questionnaire of patients in 
baseline and evaluation period preoperative and after 1, 3 and 6 months.

within the context of this multidisciplinary care path showed that hospital stay 

was shortened and that the loss of quality of life was reduced.

Like for many cancer procedures, there are several reports on the beneficial effects 

of standardised clinical pathways for thoracic surgery3, 4, 8. It is stated that the vast 

majority of candidates for pulmonary resection, even those at high risk, can receive 

safe and efficient perioperative care by using pre-set algorithms12. However, there 

is no consensus concerning the actual content of these algorithms; evidence is 

lacking on too many aspects of the care process. Therefore, pathways are often 

developed in local consensus meetings and implemented in clinical practice 

without an appropriate evaluation phase. Although improvement in LOS is often 

reported, the mechanisms behind this efficiency step are seldom revealed.
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The novelty of this study is the way in which a multidisciplinary care path has been 

combined with continuous quality of care evaluation. This study evaluated the 

introduction of a care path for thoracic surgery patients, but also included a clinical 

audit with an integrated prospective data collection. Recently, Bryant and Cerfolio 

reported important modifications of fast-tracking protocols based on the analysis 

of prospectively collected data13. Compared with the decrease in LOS in their study 

(6.7–4.9 days), our results were modest (7.5–6.3 days). However, because of the 

continuous quality of care evaluation, we could expose explanatory mechanisms 

for the improvement in short- and long-term outcome.

What appears to be very important is reducing pain during the first postoperative 

days. Many factors contribute to this aspect. We succeeded in decreasing 

postoperative pain scores using a set of specific actions on pain management. 

We added pre-emptive epidural analgesia and continued an optimal dose for at 

least 3 postoperative days14, 15. Recently, Ong et al. published a meta-analysis on 

pre-emptive analgesia, in which pre-incisional epidural analgesia proved to be 

positively associated with less postoperative pain16. Furthermore, an appropriate 

pain management protocol, in which VAS scores above 3 are followed up rigorously 

with pain medication alterations, may be important as well.

The use of sparing access techniques also contributes to decreasing operative 

trauma and postoperative pain and may be beneficial for the long-term quality of 

life. In the literature, the role of muscle sparing techniques has been discussed17, 18. 

The heterogeneity of operation techniques, pain management and measurements 

probably complicates reaching unambiguous conclusions on the subject. The 

continuation of data collection on operation techniques and outcomes of patients 

operated in our institute may facilitate a continuous evaluation of these techniques. 

Our goal to decrease the number of thoracic drainage days was not reached. 

Several patients had prolonged air-leaks, which were treated with Heimlich valves 

placed after 1 week of leakage. After the evaluation phase of this study, we have 

introduced drainage systems with digital and continuous air-leak measurement 

in our clinic. These systems have previously been associated with quicker chest 

tube management decisions19. In our study, information on QoL until 6 months 

after surgery was added to the in-hospital outcomes reported. Our efforts to 

decrease the surgical trauma of thoracic surgery after the introduction of our care 

path resulted in a reduction of loss of QoL. More specifically, perceived bodily pain 
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was lessened 1 month after the operation and this continued to improve after 3 

and 6 months. Several authors have shown the functional limitations after thoracic 

surgery and their impact on QoL20, 21. In a study on patient preferences regarding 

postoperative outcome after thoracic surgery, Cykert et al. reported persistent 

physical debility to be perceived as extremely undesirable11. Unfortunately, studies 

evaluating contributing (modifiable) factors are scarce. Based on their study on 

NSCLC patients, Kenny et al. have emphasised that thoracic surgeons should be 

alert regarding the needs of this patient group for continued supportive care 20. 

In addition, we would like to stress the possibility to improve physical outcome 

by using ‘best practice guidelines’ for peri- and postoperative care management. 

These guidelines that can be identified by implementing a clinical audit.

An important, but mostly overlooked aspect of a multidisciplinary care path is that 

it synchronises the actions and mindset of the members of the multidisciplinary 

team, which in theory, should lead to enhanced team satisfaction. A team 

satisfaction survey carried out under surgeons, lung physicians, nurses, 

physiotherapists and dieticians, showed a higher satisfaction level after 

implementing the care path (results not shown). A clearer job description, better 

communication between professionals and more unambiguous agreements on 

how to arrange postoperative care were mentioned as being important subjective 

outcome measures. These logistic alterations and specific arrangements on how a 

professional could provide care or information to the patient, are difficult aspects 

to evaluate using objective (hard) end-points, but improvement in this area is of 

great importance when improving the quality of care is the main goal.

Our study has several limitations. Firstly, the population is limited and only results 

of patients in one institution were available. Secondly, conclusions on specific 

components of the care path leading to improvement in outcome have been 

hampered by the extensive set of measures taken at once. Multicentre data 

collection could provide us with important information about our own results 

related to that of others with a similar patient population. Currently, a national 

clinical audit for thoracic surgery has been started in the Netherlands. This provides 

the opportunity for thoracic surgeons to compare their results with those of other 

thoracic surgeons with similar patient groups.
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In our opinion, performance monitoring using a prospective database integrated 

in a clinical path is a continuous process producing starting points for quality 

improvement. Enhancing the quality of care by means of surgical audit programmes 

like the NSQIP reduces the number of complications22. These complications are 

inextricably related to incremental costs due to an increase of LOS. Costs that 

are unnecessary and preventable, especially in times of recession. Gainings from 

implementing effective surgical quality improvement strategies could be used to 

further improve the quality of care.

In conclusion, this clinical audit shows that improvements were made in surgical 

techniques and pre-, peri-, and postoperative management. Not only LOS was 

shortened, but long-term outcome (i.e. QoL) was improved as well. To safeguard 

a high quality of clinical care for thoracic surgery patients, data collection will 

continue and the clinical audit is extended to all hospitals treating thoracic surgery 

patients in the Netherlands.
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