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Background: The objective of this study was to investigate the impact of a program of major video-assisted
surgery on care quality in a Unit of Thoracic Surgery.

Methods: A descriptive comparative study was conducted of 793 major thoracic procedures performed between
2009 and 2012. Quality indicators and hospital performance before [2009-2010] and after (2011 and 2012)
the implementation of the program.

Results: The incidence of surgical complications decreased significantly from 6.32%/7.88% (2009/2010,
respectively) to 1.87%/1.67% (2011/2012, respectively) [95% CI for 7.08% (4.20-9.96%); 95% CI for 1.76%
(0.44-3.08%) P<0.001, respectively]. The mean hospital stay was reduced from 8.5/7.8 days in 2009/2010,
respectively, to 6.3/5.8 days in 2011/2012, respectively. Mortality rates were 0.57%, 0.60%, 0.93% and 0.43%
in 2009, 2010, 2011, and 2012, respectively (P=0.624, 95% CI: -0.6, 0.7). The percentages of emergency
readmissions in 2009/2010 were 1.16%/1.23%, respectively vs. 2.80%/0.84% in 2011/2012.

Conclusions: The implementation of the video-assisted thoracic surgery (VATS) program in the unit of
Thoracic Surgery Care resulted in a significant improvement in care quality, with a reduction of length of

hospital stay, but without any changes in mortality or the percentage of readmissions at 30 post-operative days.
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Introduction data sources, and audits, among other. Data sources of our
hospital include a control panel of healthcare activity and a

Care quality is essential for an efficient management of Basic Minimum Set of Data (BMSD)

thoracic surgery units. It is strengthened by evidence-based
practice operated within a framework of safety, efficacy and
effectiveness (1,2). Another aspect related to care quality
is outcome assessment. Care quality can be evaluated by

different instruments including clinical databases, clinical
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Recent research studies consistently support the
advantages of video-assisted thoracic surgery (VATS),
especially in lung cancer. VAT reduces post-operative pain,
lung function impairment, inflammatory response, hospital
stay, and the occurrence of post-surgical complications (3-5).
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It Ii important that the outcomes of enhanced surgery
programs and new surgical techniques are evaluated.

With the purpose of improving care quality and
incorporating new scientific-technological advances, the
Clinical Unit of Thoracic Surgery of the University Hospital
Complex of Granada, Spain, incorporated a minimally-
invasive thoracic surgery program for major thoracic surgical
procedures in January 2011. To carry out the thoracic surgery
unit he incorporated a surgeon with extensive experience
in thoracoscopic surgery that led the implementation of
the program. The training of surgeons was performed
with training in the hospital experimental surgery unit
and the support of the consulting surgeon. Two years after
the implementation of the program, an assessment was
performed of improvements achieved in care quality.

The primary objective of this study was to determine if
care quality improved with the implementation of a major
video-assisted surgery program incorporated in our Unit of
Thoracic Surgery in 2011.

Methods

A descriptive, comparative study of surgery outcomes
before and after the implementation of a VATS program
was performed using care quality and hospital performance
indicators.

Outcomes were extracted from hospital data sources.
The BMSD provides a generic set of influence variables
related to disease, diagnosis, patient, and hospital
performance. We compared quality indicators and hospital
performance before [2009-2010] and after [2011-2012] the
implementation of the program.

Data were collected by the Clinical Documentation
Unit of our hospital and reports were prepared by IASIST
S.A. (6) for the University Hospital Complex of Granada,
which belongs to the Andalusian Healthcare System
(SSPA). Data were encoded by medical specialists in clinical
documentation based on discharge reports according to the
International Classification of Diseases, Version 9, Clinical
Modification ICD-9-CM). No modifications were made to
the encoding system by the Clinical Documentation Unit
during the study period [2009-2012].

Case identification was based on a search for the GRD
538 and GRD 075 codes, which refer to major thoracic
procedures with or without major complications. The
cases were detected using the ICD-9-CM coding system.
Thoracotomy pulmonary lobectomy was identified
with the ICD-9-CM codes 32.3 and 32.4; codes 32.5
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and 32.6 were used for pneumonectomy. Video-assisted
thoracic procedures were identified using codes 32.30
for thoracoscopic segmental resection of the lung,
32.41 for thoracoscopic lung lobectomy, and 32.50 for
thoracoscopic pneumonectomy. Codes 7.81, 7.84 for open
or thoracoscopic thymectomy respectively and code 34.3 for
mediastinal tumors (7).

Quality and bospital performance indicators

Study indicators and outcomes were evaluated according
to the definitions and calculations established in the SSPA
BMSD system (8) and include: percentage of complications,
percentage of urgent readmissions at 30 days after
discharge; mortality rate and standardized mortality ratio
(SMR); mean stay (MS) in the clinical unit; MS of patients
undergoing pulmonary lobectomy; impact on the stay that
is an indicator resulting from the product of the difference
from the standard by the number of cases; case-mix index
and relative weight.

The percentage of complications was calculated
based on total discharges related to the same surgical
group after scheduled or emergency admission. Post-
operative complications included urinary tract, respiratory,
cardiovascular, nervous, and gastrointestinal complications,
septicemia and surgical wound infection.

MS was calculated as the mean number of days spent by
patients in hospital until discharge. Readmission was defined
as unexpected rehospitalization (emergency admission)
within the first 30 days after discharge.

Overall mortality was defined as the number of
discharges due to death. SMR was calculated as the ratio
between the observed and the expected number of deaths,
as estimated by the indirect standardization method (ratio
between the mortality rate observed in the Service and
the expected mortality rate for its series according to the
standard IASIST: comparative with hospitals of national
database).

Relative weight was defined as the resource use attributed
to each diagnosis-related group and the average of the
relative weight is calculated on all GRDs of the Service.

The case-mix index or weight was defined as the
characteristics of patients, including disease severity,
prognosis, difficulty of treatment, need for medical care and
resource use. The case-mix index allows to determine if the
cases treated in a hospital were more or less challenging
than standard.

Other clinical features or surgical time of the
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Table 1 The type and number of procedures performed is displayed by year

Valenzuela et al. Impact of major video-assisted thoracoscopic surgery on care quality

Procedures Year 2009, n (%) Year 2010, n (%)  Year 2011 (VATS program), n (%) Year 2012 (VATS program), n (%)
Pneumonectomy 7 [4] 6 (3.6) 8 (3.7) 10 (4.1)
Lobectomy 79 (45.5) 67 (40.6) 85 (39.7) 96( 40.0)
Sublobar resections 80 (46.0) 86 (52.2) 109 [51] 121 (50.5)
Thymectomy and 8 (4.5) 6 (3.6) 12 (5.6) 13 (5.4)
mediastinal tumors
Total procedures 174 165 214 240
VATS, video-assisted thoracic surgery.
interventions were not available for this study. Results

Study population

The population of study was composed of patients
undergoing major thoracic surgery at the Clinical
Management Unit of Thoracic Surgery of the University
Hospital Complex of Granada, Spain from 2009 to 2012.
Surgical procedures included pulmonary resections
(lobectomy, pneumonectomy, segmental and extended
resections), mediastinal tumors and thymectomies.
Candidates for surgery complied with the guidelines and
recommendations of clinical practice guidelines for lung
cancer and pulmonary metastasis (9,10). Indications were
not modified during the study period. After incorporating
the program, patients were not randomized to receive
either technique, but surgical decision-making was based
on surgeon’s judgement and the clinical characteristics
or disease stage of the patient. Drainage removal was
performed with a flow rate of less than 200 cc and check
for absence of air leakage and no changes were made to this
practice during the study period.

The study was approved by the ethics committee of
University Hospital Complex of Granada (CEI 080615).

Written informed consent was obtained from all patients.

Statistical analysis

Statistical analysis was performed using the SPSS Statistics
17.0.1 package. A P value <0.05 was considered statistically
significant, and 95% confidence intervals were calculated.
Central tendency means, absolute frequencies, relative
frequencies, proportions and rates were calculated. Analysis
included the Chi-square test, Fisher's test, Welch two
sample test when applicability criteria were met.
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The total number of major thoracic procedures performed
during the study period was 793. The percentage of
pulmonary resections by video-assisted thoracoscopy was
43.45% in 2011 and 66.6% in 2012. The type and number
of procedures performed is displayed by year in Table 1.

Case-mix indexes for 2009/2010 were 0.94/0.96,
respectively, as compared to 0.94/1.02 for 2011/2012
(P=0.58, 95% CI: -0.43, 0.37). The mean relative weight
for 2009/2010 was 0.95/1.04, respectively vs. 0.98/1.02
for 2011/2012 (P=0.14, 95% CI: -0.17, 0.37). The
characteristics of the patients; Age, gender, case mix index
and relative mean weight are shown in Table 2.

Care quality indicators show a decrease in the percentage
of surgical complications after the implementation of
the program. Absolute and percentual values for surgical
complications are shown in 7zble 3. The percentage of surgical
complications dropped significantly between 2009/2010
(6.32%/7.88%, respectively) and 2011/2012 (1.87%/1.67%,
respectively), P<0.001 95% CI for each proportion were
7.08% (4.20-9.96%) and 1.76% (0.44-3.08%).

Mortality was 1 (0.57%), 1 (0.60%), 2 (0.93%) and
1 (0.42%) in 2009, 2010, 2011, and 2012, respectively
(P=0.624, 95% CI: -0.6, 0.7). SMRs for years 2009/2010
were 0.25/0.45, and 0.38/0.14 for years 2011/2012.
Mortality values are shown in 7zble 4. The proportion
of emergency readmissions 30 days after discharge was
1.16%/1.23% in 2009/2010, respectively vs. 2.80%/0.84%
in 2011/2012, respectively.

Hospital performance indicators demonstrate a decrease
of MS in the Unit from 8.5/7.8 days in 2009/2010,
respectively, to 6.3/5.8 days in 2011/2012, respectively.
Comparative analysis of annual MS vs. standard stay
is displayed in 7able 5. The shortening of MS in 2011
and 2012 resulted in a -260 and -93 spare of stays with
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Table 2 The characteristics of the patients
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Characteristics Year 2009 Year 2010 Year 2011 (VATS program) Year 2012 (VATS program) P value
Age mean (SD), years 61 (10.4) 66 (8.6) 63 (10.3) 65 (9.5) 0.62
Gender 0.12
Female 36 (20.1%) 39 (23.6%) 45 (21.0%) 48 (20.5%)
Male 138 (79.9%) 126 (76.4%) 169 (79.0%) 121 (79.5%)
Case-mix index 0.94 0.96 0.94 1.02 0.58
Mean relative weight 0.95 1.04 0.98 1.02 0.14
Total procedures 174 165 214 240 -
VATS, video-assisted thoracic surgery.
Table 3 Surgical complications
Surgical complications Year 2009 Year 2010 Year 2011 (VATS program) Year 2012 (VATS program) P value
Respiratory 5 7 2 3 -
Cardiovascular 3 3 2 1 -
Urinary 1 1 0 0 -
Surgical wound infection 0 1 0 0 -
Gastrointestinal 1 1 0 0 -
Value 11 13 4 4 <0.001
Percentage (%) 6.32 7.88 1.87 1.67 -
Total 174 165 214 240 -
VATS, video-assisted thoracic surgery.
Table 4 Annual evolution of mortality
Mortality Year 2009 Year 2010 Year 2011 Year 2012
Value 1 1 2 1
Total procedures 174 165 214 240
Mortality rate (%) 0.57 0.60 0.93 0.42
SMR 0.25 0.45 0.38 0.14

SMR, standardized mortality ratio.

respect to 2009/2010 (179/172, respectively). The MSs
for thoracotomy lobectomy procedures performed in
2009/2010 were 7.55/7.36 days, respectively, as compared
to 3.26/3.46 for the same procedure in 2011/2012.

Discussion

Quality indicators have been proven to be reliable when
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evaluating care quality and the effectiveness of improvement
measures. Also, these indicators facilitate follow-up and
comparison of the most relevant aspects related to medical
practice (11-14).

Care quality improved significantly with the
incorporation of the VATS program in the Unit of Thoracic
Surgery, with a reduction of surgical complications. Care
quality indicator values (percentage of complications,
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Table 5 Comparative analysis of annual mean stay vs. standard stay

Variables Year 2009 Year 2010 Year 2011 (VATS program) Year 2012 (VATS program)
MS 8.5 7.8 6.3 5.8
MS standard 8.6 7.7 71 5.9
Difference -0.1 0.1 -0.8 -0.1
Impact of stays 179 172 -260 -93

VATS, video-assisted thoracic surgery; MS, mean stay.

mortality and readmission rates) were similar—although
slightly higher—to those reported in a recent benchmarking
study including 17 units of thoracic surgery in Spain (15).

The implementation of the VATS program resulted
in a notable reduction in the percentage of surgical
complications from 6-7% to 2%, which is consistent
with the results of previous studies (15). This significant
reduction demonstrates that surgical outcomes have
improved with the implementation of the VAT'S program in
our Unit.

In contrast, mortality remained stable (<1%), which is
suggestive of the safety of the program. Reported mortality
rates range from 0.2% to 3.1%. However, variability in
the percentage of pneumonectomies or extended surgical
procedures performed has been witnessed among different
centres complicating a cross-study comparison (15-18).

Case-mix indexes and relative weight did not change
significantly during the study period. These indicators of
hospital performance show that the type of surgical patients
did not change significantly during the implementation of
the program, which discards the possibility that the criteria
for selecting candidates for thoracic surgery are more
restrictive since the implementation of the program.

The learning curve of the surgeons did not affect the
implementation of the VATS program possibly due to
the training received. The degree of implementation was
high and reached most patients undergoing major thoracic
surgery after the second year.

The rate of readmissions or emergency readmissions
within 30 days from discharge is a relevant indicator of care
quality. Considerable differences are found in the values
reported so far, with variations ranging from 0 to 9%.
Heterogeneity in terms of the type of resection and approach
employed in each study hinders that reliable conclusions
are drawn. Varela ez a/. (17) reported a rate of readmissions
after major resections (lobectomy and pneumonectomy)
of 6.9%. Other studies (19,20) included atypical VATS
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segmentectomies and resections, with an overall readmission
rate of 8-9%. Of note, the studies performed within the
framework of the benchmarking study conducted in Spain
from 2011 to 2015 documented readmission rates of 2.6—
7.3% and 0-6.4% respectively (15,18).

The impact of the type of VATS approach thoracotomy
on the rate of readmissions has only been assessed in two
previous studies (19,20). The first study was favourable
to conventional approaches, whereas the other reported
no remarkable differences. The results of our study
show that the rate of emergency readmissions after the
implementation of the VATS program ranged from
0.8-2.8%. These rates did not change significantly with the
program or with the reduction of the MS. This could be
explained by the fact that some patients may have been seen
in other hospitals and not appear as cases of readmission.
Yet, this possibility is contradicted by the fact that this type
of patients is all referred from their hospitals to our unit.
Further studies should be conducted to identify factors
related to emergency readmissions in patients undergoing
pulmonary resection.

The MS in the Unit of Thoracic Surgery decreased
significantly since the implementation of the VATS
program, with a remarkable number of hospital stays saved.
The MS of patients undergoing the surgical procedures
included in the VATS program decreased notably since it
was first introduced two years ago. However, the improved
care quality cannot be exclusively attributed to the VATS
program. The reduction of hospital stays can be credited
to the high proportion of VATS pulmonary resections
included in the program during the first two years of
implementation. As it was mentioned above, drainage
withdrawal and discharge criteria did not change during
the study. However, it should be noted that changes have
been introduced in postoperative approach in our Unit in
the last years, such as the introduction of a single chest tube
and early withdrawal, which may have contributed to the
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reduction of the length of hospital stays.

The MSs for videothoracoscopic lobectomy were 3 and
3.4 days. This is consistent with most case series studies on
thoracoscopic pulmonary resections (4,5). However, there
is wide variability in the MS for video-assisted lobectomy,
which ranges from 3.7 to 12.6 days (15).

A limitation of this study may be the selection of the
subjects included in the program. Yet, the inclusion criteria
for videothoracoscopic surgery were established complying
with the indications set forth in clinical practice guidelines.

Another limitation might be the quality of data recorded
in clinical records. This possibility is countered by the
fact that no changes were made to the electronic medical
record software or in the coding system used in the Clinical
Documentation Unit during the study period.

The ICD-9 MC coding system remained unaltered
during the study period, which means that the percentage
of missing data should be similar for the two groups, as
they were encoded by the same specialists using the same
system. Some authors argue that this type of databases is
not reliable, as a loss of information occurs when patients
are grouped by groups. However, BMSD provides the most
relevant clinical variables such as complications, mortality
or readmission rates (14).

The use of a BMSD in our study guarantees that data
were not manipulated by study participants, as they were
collected from the hospital BMSD. Additionally, the design
of this study makes it possible to perform comparative
studies of outcomes in other units or in different periods.

Despite its limitations, BMISDs are a useful instrument
for evaluating care quality when other more precise clinical
databases are not available. In conclusion, care quality in
our unit improved with the implementation of the video-
assisted major thoracic surgery program, resulting in a
reduction in the mean hospital stay and the percentage of
surgical complications.
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