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ortality After Thoracic Surgery
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Background. Objective reporting of postoperative com-
lications is the foundation of surgical quality assurance.
e developed a system to identify both presence and

everity of thoracic morbidity and mortality, and evalu-
ted its feasibility and utility over the first two years of
ts implementation.

Methods. The system was based on the Clavien-Dindo
lassification, in which the severity of a complication is
roportional to the effort to treat it. Definitions were
eveloped by peer review and questionnaire. All patients
ndergoing thoracic surgery (January 2008 to December
009) were prospectively evaluated.
Results. A total of 953 patients (mean age 61 years; range,

4 to 95) underwent thoracic surgery (total # cases 1260), of
hich 369 patients had at least one complication (29.3%
rocedures). Grades I and II include minor complications
equiring no therapy or pharmacologic intervention only.
rades III and IV are major complications that require
urgical intervention or life support. Grade V complications

t
l
i
[
s
r
t
a
s

i
p
t
fi
i
m
[
s
p
p
e
a
i

01 Smyth Rd, Box 708, Ottawa, Ontario, K1H 8L6 Canada; e-mail:
seely@ottawahospital.on.ca.

2010 by The Society of Thoracic Surgeons
ublished by Elsevier Inc
esult in patient death. Grades I, II, III, and IV complica-
ions comprised 4.9%, 63.9%, 21.1%, and 7.8% of all compli-
ations; overall mortality rate (grade V) was 2.2%. The most
ommon complications were prolonged air leak (18.8%) and
trial fibrillation (18.2%) after pulmonary resection, and
trial fibrillation (11.5%) after esophagectomy-gastrectomy.
rolonged air leak led to a major complication (13%),
eadmission (17%), or prolonged hospital stay (29%) to a
reater extent than atrial fibrillation (3%, 2%, and 7%,
espectively).

Conclusions. This standardized classification system
or identifying presence and severity of thoracic surgical
omplications is feasible, facilitates objective compari-
on, identifies burden of illness of individual complica-
ions, and provides an effective method for continuous
urgical quality assessment.

(Ann Thorac Surg 2010;90:936–42)

© 2010 by The Society of Thoracic Surgeons
bjective analysis and discussion of surgical morbid-
ity and mortality (M&M) is the foundation of

uality assurance. However, defining and measuring
uality is a particularly difficult undertaking [1]. Mortal-

ty is well described in the medical literature and is a
omparable surgical outcome, whereas morbidity rates
ave been poorly reported; thus limiting comparisons
mong surgeons, procedures, and centers, and within the
ame center over time [2–4]. To enable such compari-
ons, data on surgical outcomes must be acquired in a
tandardized and transparent format [2]. Short-term sur-
ical outcomes, such as hospital length of stay (LOS),
0-day mortality rate, operating time, and approximate
lood loss, are regularly reported in the data collected;
et, conclusive assessments of surgical procedures have
emained limited by the lack of agreement on how to
efine and classify complications by severity [5].

ccepted for publication May 5, 2010.

resented at the Forty-sixth Annual Meeting of The Society of Thoracic
urgeons, Fort Lauderdale, FL, Jan 25–27, 2010.

ddress correspondence to Dr Seely, Ottawa Hospital - General Campus,
Most surgeons depend on regular review of complica-
ions at M&M conferences to evaluate experience, ana-
yze complications, and receive feedback regarding qual-
ty improvement measures undertaken to minimize risk
6]. However, data from M&M conferences are neither
ystematically collected nor stored in a standardized and
eproducible fashion [7]. These shortcomings of tradi-
ional methods to quality assurance have partly encour-
ged a movement toward a new paradigm for improving
urgical care quality [8].

In 1992, Clavien and colleagues [2] introduced an
nnovative system to grade complications by severity
roportional to the effort required to treat the complica-

ions. This methodology was recently revised and a novel
ve-tiered classification system was developed with the

ntent of presenting an objective and reproducible
ethod for reporting complications after general surgery

9]. This system, now known as the Clavien-Dindo clas-
ification system, has been validated in a large cohort of
atients who underwent a number of general surgical
rocedures and has universal applicability [10–14]. How-
ver, we have found no published abstracts or papers
pplying the approach of standardizing surgical morbid-

ty after noncardiac thoracic surgery.

0003-4975/$36.00
doi:10.1016/j.athoracsur.2010.05.014

mailto:aseely@ottawahospital.on.ca
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Thus, our aims were to develop a classification system
o grade presence and severity of thoracic morbidity and

ortality (TM&M) which would enable us to compare
urgical procedures and subgroups of patients, and si-
ultaneously allow us to evaluate the feasibility of the

ystem over the first two years of its implementation at
he Ottawa Hospital, a high-volume, single academic
horacic surgery center. The Ottawa Hospital serves a
opulation of 1.35 million people and thoracic surgical
are is consolidated at one campus by five thoracic
urgeons and one resident. We hypothesized that a
tandardized system for classifying thoracic-related post-
perative complications would function as a basis to

nform the individual surgeon regarding M&M rates
fter thoracic surgery.

aterial and Methods

thical Concerns
esearch on complex diseases raises ethical issues con-
erning informed consent, privacy, and patient confiden-
iality. The Ottawa Hospital Research Ethics Board ap-
roved the collection of thoracic morbidity and mortality
ata through waived consent.

evelopment and Classification of Surgical
omplications
he TM&M system was developed according to the
lavien-Dindo classification schema [9] of surgical ad-
erse events (Table 1). Definitions of surgical adverse
vents were modified according to complications in pa-
ients after noncardiac thoracic surgery through peer

able 1. Classification of Complications After Thoracic
urgery

rade Definition

omplication Any deviation from the normal postoperative
course.

Minor
Grade I Any complication without need for

pharmacologic treatment or other
intervention.

Grade II Any complication that requires
pharmacologic treatment or minor
intervention only.

Major
Grade III Any complication that requires surgical,

radiologic, endoscopic intervention, or
multitherapy.

Grade IIIa Intervention does not require general
anesthesia.

Grade IIIb Intervention requires general anesthesia.
Grade IV Any complication requiring intensive care

unit management and life support.
Grade IVa Single organ dysfunction.
Grade IVb Multiorgan dysfunction.

Mortality
Grade V Any complication leading to the death of the
l
patient.
eview and questionnaire, and adjusted based on sur-
eons’ experience. A complication was defined as any
eviation from the normal postoperative course. For each
f the following systems, pulmonary, pleural, cardiac,
enal, gastrointestinal, neurologic, wound, and other,
omplications were described associated with the specific
rading system (definitions are available upon request).
he Common Terminology Criteria for Adverse Events

version 3.0) [15] was also used to refine some definitions.

atients
he TM&M classification system was applied to a cohort
f 953 consecutive patients undergoing noncardiac tho-
acic surgery at The Ottawa Hospital from January 1, 2008
o December 31, 2009. Demographics and indications for
peration are shown in Table 2. There were 520 male
54.5%) and 433 female (45.5%) patients with a mean age
f 61 years (range, 14 to 95 years). While 592 patients
62.1%) had a malignant disease, the remaining 361
atients (37.9%) had a range of benign lung, esophageal,
nd other thoracic-related diseases.

ata Collection
aily data collection of M&M was carried out by a senior

horacic surgical resident and the thoracic surgery re-
earch coordinator using the TM&M form. Weekly lists
f operative procedures along with related complications
ere compiled and further validated by attending staff.
hese complications were then discussed at monthly
&M conferences. A database for complication report-

ng was developed; data entered included gender, age,
nd preoperative diagnosis. Surgical details entered were
ype of operation, including whether it was a video-
ssisted or open operation. The grading of complications
as prospectively applied to each patient according to

everity and effort required to treat the complication
Table 1), but risk adjustment was not done at this time.
ccess to the database was protected by password and

able 2. Demographics and Preoperative Diagnoses for
atients (n � 953)

emographics
nd Diagnoses No % of Total Patients

ean age (in years) 60.9 range, 14–95
Gender

Males 520 54.5
Females 433 45.5

reoperative diagnosis
Lung

Malignant 441 46.3
Benign 148 15.5

Esophagus
Malignant 83 8.7
Benign 175 18.4

Other
Malignant 68 7.1
Benign 38 4.0
imited.
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tatistical Analysis
escriptive statistical analyses were performed to ana-

yze surgical volume and M&M rates after noncardiac
horacic surgery. Incidence of complications in different
ubgroups was analyzed using the �2 test or Fisher exact
est. Correlations between complication grade and hos-
ital length of stay was analyzed using analysis of vari-
nce. A p value of less than 0.05 was considered signifi-
ant. Data were analyzed using SAS version 9.2 software
SAS Inc, Cary, NC).

esults

verall Grade and Severity of Thoracic Surgical
omplications
uring the study period, a total of 953 patients (mean age

1 years; range, 14 to 95) underwent a thoracic surgical
rocedure, of which 369 (29.3%) patients had at least one
omplication. As suggested by Clavien and colleagues
16], our goal was to record only the most severe compli-
ation pertaining to the affected system when those
omplications of a lower grade are a step in the process
eading to the more serious outcome. Thus, grades I and
I are minor complications and comprised 4.9% and
3.9% of all complications, respectively. Grades III and IV
re considered major complications and comprised
1.1% and 7.8% of all complications, respectively. Overall
ortality rate (grade V) was 2.2%. Distribution of com-

lications by grade and by major surgical procedure is
resented in Table 3. Of the 229 lobectomies performed,
6 (41.9%) were done by video-assisted thoracoscopic
urgery.

ommon Complications for Major Thoracic Procedures
he most common complications and their frequency are
resented in Tables 3 and 4 for patients who underwent

lobectomy, pneumonectomy, or an esophagectomy-
astrectomy. The majority of all complications were Grade
I morbidity for lobectomy (69.6%), pneumonectomy
54.8%), and esophagectomy/gastrectomy (55.8%).

able 3. Total Complications for all Cases and for Three Maj

omplication Grade
Lobectomy
(n � 229)

Pneu

inor
Grade I 12 (7.5)
Grade II 112 (69.6)
ajor
Grade IIIa 21 (13.0)
Grade IIIb 5 (3.1)
Grade IVa 7 (4.3)
Grade IVb 1 (0.6)
ortality
Grade V 3 (1.9)

otal complications 161

otal patients with complications 113 (49.3) 18 (5
Grade I complications accounted for 7.5% of all lobec-
omy complications with pneumothorax being the most
ommon grade I complication. Grade II complications
ade up the majority of lobectomy complications with a

otal of 69.6%; prolonged air leak (22.4%) and atrial
brillation (17.4%) were the most common grade II com-
lications. Atrial fibrillation classified under grade II was
efined as requiring medical therapy only (eg, beta-
lockers) for heart rate control. Prolonged air leak clas-
ified under grade II was defined as persistent air leak
eyond 5 days. Next, grade IIIa complications made up
3.0% of lobectomy complications with pneumothorax
eing the most common complication, requiring place-
ent of an additional pleural tube. Postoperative bleeding

equiring reexploration was the most common grade IIIb
omplication. Respiratory failure was the most common
rade IVa complication. A total of 3 (2.4%) deaths occurred

n patients undergoing a lobectomy due to respiratory
ailure, pneumonia, and gastrointestinal bleeding.

A similar trend in complication rates was noted for
atients who underwent a pneumonectomy or an esoph-
gectomy-gastrectomy, with grade II complications com-
romising the majority of complications. Atrial fibrilla-

ion (22.6%) was the most common grade II complication
fter pneumonectomy. There were 2 (6.5%) deaths in the
neumonectomy group due to pneumonia.
An array of grade II complications occurred in patients
ho underwent an esophagectomy-gastrectomy, among
hich atrial fibrillation (11.5%) was the most common.
here were no deaths in this group.

mpact of Complication Grade on Readmission Rates
nd Prolonged Hospital Stay
etween May 1, 2009 and December 31, 2009, data were
ollected to evaluate the effect of complication grade on
he risk of prolonged length of hospital stay and readmis-
ion to hospital for all cases. Patients with lower grade
omplications (ie, grade II) were less likely (p � 0.0006) to
ave prolonged hospital stay when compared with patients
ith higher grade (ie, III and IV) complications.

rgical Procedures

r Surgical Procedure

All Cases
(n � 1,260)

ectomy
33)

Esophagectomy/Gastrectomy
(n � 51)

) 2 (3.8) 22 (4.9)
4.8) 29 (55.8) 287 (63.9)

.2) 5 (9.6) 63 (14.0)

.7) 8 (15.4) 32 (7.1)
5.8) 8 (15.4) 30 (6.7)
) 0 (0) 5 (1.1)

.5) 0 (0) 10 (2.2)

52 449
or Su

Majo

mon
(n �

0 (0
17 (5

1 (3
3 (9
8 (2
0 (0

2 (6

31

4.6) 27 (60.8) 369 (29.3)
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urden of Illness of Individual Complications
he TM&M classification system offers a comprehensive
nd objective evaluation of the impact of individual
omplications on patients. Atrial fibrillation (18.8%) and
rolonged air leak (18.2%) compromised the majority of
rade II complications after pulmonary resection, and
hus require more careful attention. The majority of
rolonged air leak complications after pulmonary resec-

ion were grade I or II (87%), grades IIIa and IIIb were 9%
nd 2%, respectively, and grade IV was 2%. Upon eval-
ation of all complications secondary to air leak after
ulmonary resection, 97% of all atrial fibrillation was
rade II with 1 patient (3%) experiencing a grade IVa

able 4. Most Common Complications Resulting From a Maj

rade

Lobectomy (n � 161) Pneu

Complication n % Comp

Pneumothorax 2 1.2
Delirium 2 1.2
Social Issues 2 1.2
Other 6 3.7

I Prolonged air leak 36 22.4 Atrial fib
Atrial fibrillation 28 17.4 Pneumo
Delirium 7 4.3 Low hem
Other 41 25.5 Other

IIa Pneumothorax 6 3.7 UTI
SubQ emphysema 3 1.9
Prolonged air leak 1 0.6
Other 11 6.8

IIb Postoperative Bleeding 2 1.2 Empyma
SubQ emphysema 1 0.6 Hiatus h
Leak Anastomosis 1 0.6
Other 1 0.6

Va Respiratory failure 4 2.5 Respirat
Prolonged air leak 1 0.6 Pulmona
Myocardial infarction 1 0.6 Pneumo
Other 1 0.6 Other

Vb Renal failure 2 0.6
Respiratory failure 1 0.6 Pneumo
Pneumonia 1 0.6
GI bleeding 1 0.6

I � gastrointestinal; SubQ � subcutaneous; UTI � urinary tract

able 5. Evaluation of the Burden of Illness of Individual Com
ates and Prolonged Length of Stay for Patients (n � 41) wh

omplication Total (%)

Grade

I II IIIa IIIb

ir leak 46 (100) 1 (2) 39 (85) 4 (9) 1 (2
trial fibrillation 36 (100) 0 (0) 35 (97) 0 (0) 0 (0
neumothorax 8 (100) 2 (2) 0 (0) 6 (8) 0 (0
yocardial infarction 1 (100) 0 (0) 0 (0) 0 (0) 0 (0

neumonia 12 (100) 0 (0) 8 (67) 0 (0) 0 (0
OS � length of stay.
omplication (Table 5). In addition, since we began eval-
ating if complications led to prolonged hospital stay or
eadmission, we found air leak led to a 17% rate of
eadmission and 29% prolonged hospital stay, compared
ith 2% and 7% for atrial fibrillation. Thus, despite

imilar incidence after pulmonary resection, we identi-
ed air leak as having a significantly greater burden of

llness than atrial fibrillation as defined by more severe
omplications, readmissions, and longer stay.

omplications by Grade and by System
rade II complications accounted for the majority

63.9%) of complications in patients who underwent a

oracic Procedure

ectomy (n � 31) Esophagectomy/Gastrectomy (n � 52)

on n % Complication n %

Elevated WBCs 1 1.9
Elevated platelets 1 1.9

—
—

ion 7 22.6 Atrial fibrillation 6 11.5
2 6.5 UTI 4 7.7

bin 2 6.5 Wound infection 3 5.8
6 19.4 Other 16 30.8
1 3.2 Esophageal leak 1 1.9

Urine retention 1 1.9
UTI 1 1.9
Otter 2 3.8

2 6.5 Anastomotic leak 5 9.6
1 3.2 Ischemia 1 1.9

Jejuno necrosis 1 1.9
Other 1 1.9

ilure 3 9.7 Myocardial infarction 2 3.8
ema 1 3.2 Anastomotic leak 1 1.9

1 3.2 Respiratory failure 1 1.9
3 9.7 Other 4 7.7

—
2 6.5 —

—
—

tion; WBCs � white blood cells.

ations, January 2008–December 2009, and Readmission
derwent Pulmonary Resection, May 2009–December 2009

Readmission (%) Prolonged LOS (%)

IVa IVb V Yes (%) No (%) Yes (%) No (%)

(2) 0 (0) 0 (0) 7 (17) 9 (22) 12 (29) 4 (10)
(3) 0 (0) 0 (0) 7 (17) 9 (22) 12 (29) 4 (10)
(0) 0 (0) 0 (0) 7 (17) 9 (22) 12 (29) 4 (10)
(100) 0 (0) 0 (0) 7 (17) 9 (22) 12 (29) 4 (10)
(8) 0 (0) 3 (25) 7 (17) 9 (22) 12 (29) 4 (10)
or Th

mon

licati

—
—
—
—
rillat

nia
oglo

—
—
—

ernia
—
—
ory fa
ry ed

nia

—
nia
—
—

plic
o Un

(%)

) 1
) 1
) 0
) 1
) 1
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horacic surgical procedure. When broken down by sys-
em, cardiac (27.5%), pleural (19.2%), and pulmonary
14.3%) complications accounted for the majority of grade
I complications. A total of ten deaths occurred with an
verall mortality rate of 2.2%. Of the ten patients who
ad a fatal outcome, six patients died from complications

hat were pulmonary in nature. An additional two pa-
ients died from cardiac complications. The remaining
wo patients died from other causes.

mpact of Complication Grade on LOS
he influence of complication grade on hospital LOS was
nalyzed for major thoracic procedures. Patients had a
0-day follow-up or until discharged from the hospital.
or example, patients undergoing lobectomy are placed
n a clinical pathway and their expected LOS is 5 days if
o complications occur postoperatively. We found that
OS was significantly longer (analysis of variance, p �
.0001) for patients with higher grade complications un-
ergoing a lobectomy procedure. The median length of
ospital stay in patients with grade I complications was
.5 days (range, 5 to 11 days), with grade II 8 days (range,
to 42 days), with grade IIIa 8 days (range, 3 to 23 days),
ith grade IIIb 7.5 days (range, 5 to 14 days), with grade

Va 31 days (range, 19 to 114 days), and with grade IVb 43
ays (1 patient). Postoperative mortality was defined as

n-hospital mortality: 1 patient died of respiratory failure
n postoperative day 32, 1 patient died of pneumonia on
ostoperative day 5, and 1 patient died of gastrointestinal
leeding on postoperative day 49.

hange in Complications Over the 2-year Time Period
o determine whether the frequency of minor (grades I
nd II) and major (grades III and IV) complications have
hanged over time, we analyzed all patients who under-
ent a lobectomy, pneumonectomy, and an esophagec-

omy-gastrectomy between January 1, 2008 and Decem-
er 31, 2009, in three-month intervals. The dispersion of
inor and major complications for the three major pro-

edures was not statistically significant. Despite this, the
M&M classification system has provided our depart-
ent with an objective evaluation of thoracic surgical

omplications and has facilitated effective M&M review.

ncidence of Complications in Subgroups
verall complication rate was not statistically different in
atients undergoing a lobectomy or patients undergoing

pneumonectomy procedure (49.3% vs 57.6%; p �
.3766). However, there was a significantly higher grade
Va complication rate in patients undergoing a pneumo-
ectomy compared with those patients undergoing a

obectomy (24.2% vs 2.2%; p � 0.0001). Overall complica-
ion rate was not statistically different in patients under-
oing video-assisted thoracoscopic surgery or patients
ndergoing an open lobectomy (53.1% vs 45.1%; p �
.2313).
Regardless of type of procedure, there was a signifi-

antly higher complication rate in patients older than 71
ears of age compared with those patients younger than

0 years of age (62.1% vs 40.1%; p � 0.0001). Particularly, t
atients older than 71 years of age experienced signifi-
antly more grade II complications (44.4% vs 23.4%; p �
.0001) in comparison with patients younger than 70
ears of age. No differences in major complications
ccurred between the two age groups.

omment

n objective evaluation of surgical care quality is of
tmost importance for patients, physicians, and hospi-

als. Evaluating the outcome of patient care is helpful in
mproving the quality of surgical care delivered. Thus,
ny system that is developed for this purpose must be
imple, reproducible, and applicable to any surgical
pecialty at any medical institution. A uniform system
ould permit comparison of outcomes between surgical
rocedures and between different institutions, and allow

or knowledge transfer for improvement in one’s own
nstitution. The implications are wide ranging as all
isciplines would be empowered to work toward the
ame goal of improving surgical in-patient outcomes.

The development of the TM&M classification system
nd the accompanying TM&M database has facilitated
ystematic monitoring, reporting, and evaluation of post-
perative complications across all thoracic surgical pro-
edures performed at the Ottawa Hospital. To assess the
alidity and reproducibility of the modified classification,
31-item, web-based questionnaire was sent to all active
embers of the Canadian Association of Thoracic Sur-

eons in August 2009. The first part of the questionnaire
onsisted of an introduction to the TM&M classification
ystem along with definitions of the severity grades. The
econd part of the questionnaire showed 20 case-based
xamples along with postoperative adverse events to be
lassified in accordance to the proposed classification
ystem. Last, respondents were assessed on their per-
onal judgments about the classification system. A statis-
ically significant degree of agreement was obtained
mong the survey respondents which will be reported
eparately.

The TM&M classification system is complementary to
everal ongoing, large-scale programs designed specifi-
ally to measure and improve surgical outcomes [17],
uch as the National Surgical Quality Improvement Pro-
ram [18] and the Society for Thoracic Surgeons database
19], which provide hospitals and cardiac surgeons with
nformation on their risk-adjusted M&M rates, respec-
ively. These initiatives offer interinstitutional bench-

arking. However, they are less applicable as a contin-
ous quality improvement measure for an individual

horacic surgical program, as understanding and improv-
ng the delivery of a particular operation may require

easures tailored to that operation [17], such as proper
valuation of the burden of illness of individual compli-
ations and subsequent patient impact. Incorporation of
standardized complication grading system, such as the
M&M, into large organizational databases would allow

dentification of areas for improvement for surgeons and
nstitutions. It would provide a common denominator for

he implementation of quality improvement programs to
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educe the incidence of complications after thoracic
urgery.

By using the TM&M system as a continuous measure
f quality, we have now embarked on several initiatives
o further improve complication rates related to thoracic
rocedures. A comparison was performed at our institu-

ion to evaluate postoperative outcomes after lobectomy
y video-assisted thoracoscopic surgery versus open tho-
acotomy performed on thoracic oncology patients. We
urther plan to utilize this continuous TM&M classifica-
ion system as a backbone for prospective monitoring of
ssential surgical information upon which to add addi-
ional clinical data collection tools. While the use of a
eliable and continuous system of evaluation of presence
nd severity of complications after thoracic surgery is
ecessary, it is not sufficient for a comprehensive evalu-
tion of surgical quality. Monitoring of wait times, effi-
ient resource utilization, patient experience, and satis-
action are all dimensions of surgical care quality
mprovement.

We recognize several important limitations to this type
f classification system. Reported morbidity bears little

mportance without an understanding of the medical
mpact of that morbidity [20]. It is as important to
recisely document the complication as it is to analyze it
nd relate it to preexisting risk factors, intraoperative
ifficulties, and lack of hospital resources. While it is

mportant to recognize the financial implications for
rolonged length of stay in the hospital, it is equally

mportant to determine the exact reason for such occur-
ence. Similarly, for all complications seen in the thoracic
urgical population the cause must be identified, the
everity of the complication assessed, and the steps
ecessary to rectify quickly should be undertaken. The
ttribution of cause of morbidity is an additional dimen-
ion of morbidity reporting that we have not endeavored
o record systematically as it is based on judgment, and
ustomarily requires peer discussion during M&M con-
erences. Our results indicate that atrial fibrillation and
rolonged air leak have a different burden in different
atients, but risk adjustment, to account for the different
ase-mix was not performed at this time. Thus, future
odifications to the TM&M classification system are

lanned, including a measure of the etiology of compli-
ations which may be useful for attributing cause as
nowledge about risk factors is fundamental to compare
utcomes among risk-adjusted populations.
Whereas complications may reflect both patient and

ealth care factors, the ability to save patients once compli-
ations arise is much more closely related to the quality of
ealth care [21]. A failure-to-rescue rate may not be corre-

ated with postoperative adverse events but represents a
imitation of the TM&M classification system to counter the
ccurrence and progression of complications.
Indeed, collecting TM&M data is inherently a collegial

ctivity. It requires participation of the senior residents
n a daily basis, weekly confirmation by attending staff,
nd monthly discussion at M&M conferences. The pres-
nce and grade of a complication is not always clear and

rank collegial discussion enhances the validity of the
ata. Our experience has been that M&M conferences
ave greatly been enhanced by improved quality of
tatistical reporting of all complications while maintain-
ng individual patient case presentations.

We conclude that a prospectively collected, standard-
zed classification system for accurately identifying and
rading thoracic surgical complications in all cases is
easible to implement, facilitates objective comparison
etween surgical procedures and patients, and between
urgeons and centers, identifies burden of illness of
ndividual complications, and thus provides an effective
ool for continuous surgical quality assessment.

he authors would like to gratefully acknowledge funding from
he Department of Surgery at the Ottawa Hospital, Dr. Lorenzo
erri (McGill University) for his suggestion to initially explore
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ISCUSSION
R SCOTT J. SWANSON (Boston, MA): Who pays for the
esearch nurse? Is that a hospital-based person?

R SEELY: No. It’s out of our research budget, which is from our
wn internal and external grants. We did receive some compet-

tive grant funding from the Department of Surgery to support
his, but there is no formal institutional funding.

R DAVID H. HARPOLE (Durham, NC): These are excellent
ata. This is exactly what we need to do. We need to quantify

hese things and really learn from them. You’re just beginning to
ollect your data, and hopefully we can figure out how to
ranscend your institution and generalize things like this across
orth America. It would be very helpful for us to learn from

hese.

R SEELY: Thank you.

R MARK I. BLOCK (Hollywood, FL): I really enjoyed that. I
ully agree with David. I think this is a fantastic contribution. It’s
ike the STS [Society of Thoracic Surgeons] database an order of

agnitude advanced.
My first question was already answered. I guess you have one

oordinator who enters all the data, collects all the data, and that
s obviously the biggest hurdle. My second question is, now that
ou have this data, you have this wonderful tool, have you
tarted to make any changes in your practice by looking at that
R SEELY: One of the important findings really was uncovering
he impact that air leak has on our patients. It’s something that
e had all realized, but statistically it really struck us from

valuating the data. So we are embarking on new ways to try to
educe air leak. We have limited the pressures exerted on the
irway at the end of the pulmonary resection cases. We have
ried additional techniques to limit air leak. We are trying to
educe those numbers as a continuous quality improvement
roject. We are also entertaining the use of sealing products. So
guess that’s just one example, but we’re just starting to get into

t at this time.

R BLOCK: It reminded me of the other question. Grade II
omplications are pharmacologic intervention only.

R SEELY: Precisely.

R BLOCK: What’s an air leak grade II complication?

R SEELY: One of the findings was that it wasn’t always obvious
ow to define a complication. So that’s a perfect example. We
efined an air leak greater than 5 days as a grade II complication
ven though it may not require additional pharmacologic ther-
py. We also defined an intervention that requires an additional
hest tube or pigtail catheter as being a grade IIIa complication.

hereas some might consider that a minor intervention, we felt
t was important enough to consider that a major intervention.
o these were the kind of collegial discussions we had to have to

efine these grades of severity.

http://www.sts.org/sections/stsnationaldatabase
http://www.sts.org/sections/stsnationaldatabase
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