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Abstract

Purpose An increasing number of thoracic decortications
have been performed in Manitoba, from five in 2007 to 45
in 2014. The primary objective of this study was to define
the epidemiology of decortications in Manitoba. The
secondary objective was to compare patients who
underwent decortication due to primary infectious vs
non-infectious etiology with respect to their perioperative
outcomes.

Methods Data for this cohort study were extracted from
consecutive charts of all adult patients who underwent a
decortication in Manitoba from 2007-2014 inclusive.
Results One hundred ninety-two patients underwent a
decortication. The most frequent disease processes
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resulting in a decortication were pneumonia (60%),
trauma (13%), malignancy (8%), and procedural
complications (5%). The number of decortications due to
complications of pneumonia rose at the greatest rate, from
three cases in 2007 to 29 cases in 2014. Performing a
decortication for an infectious vs a non-infectious etiology
was associated with a higher rate of the composite
postoperative outcome of myocardial infarction, acute
kidney injury, need of vasopressors for > 12 hr, and
mechanical ventilation for > 48 hr (44.4% vs 24.2%,
respectively; relative risk, 1.83; 95% confidence interval,
1.11t02.9; P=00lI).

Conclusion There has been a ninefold increase in
decortications over an eight-year period. Potential
causes include an increase in the incidence of
pneumonia, increased organism virulence, host changes,
and changes in practice patterns. Patients undergoing
decortication for infectious causes had an increased risk
for adverse perioperative outcomes. Anesthesiologists need
to be aware of the high perioperative morbidity of these
patients and the potential need for postoperative admission
to an intensive care unit.

Résumé

Objectif Le thoraciques
réalisées au Manitoba est en constante augmentation,
passant de cing en 2007 a 45 en 2014. L’objectif principal
de cette ‘étude était de définir [’épidémiologie des
décortications au Manitoba, et l'objectif secondaire de
comparer les patients subissant une décortication en raison
d’une étiologie primaire infectieuse vs non infectieuse en
ce qui touchait a leurs pronostics périopératoires.
Méthode Pour cette étude de cohorte, nous avons extrait
les données des dossiers consécutifs de tous les patients

nombre de décortications
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adultes ayant subi une décortication au Manitoba entre
2007 et 2014, inclusivement.

Résultats Cent quatre-vingt-douze patients ont subi une
décortication. Les processus pathogéniques les plus
fréquents motivant une décortication étaient les
pneumonies (60%), les traumatismes (13%), les tumeurs
malignes (8%) et les complications liées a [’intervention
(5%). Le nombre de décortications dues a des
complications suite a une pneumonie a affiché la plus
forte augmentation, passant de trois cas en 2007 a 29 en
2014. La réalisation d’une décortication suite a une
étiologie infectieuse vs non infectieuse était associée a un
taux plus élevé de devenirs postopératoires combinés
d’infarctus du myocarde, d’insuffisance rénale aigué, de
besoins en vasopresseurs pour > 12 h, et de ventilation
mécanique pour > 48 h (44,4% vs 24,2%, respectivement;
risque relatif, 1,83; intervalle de confiance 95%, 1,1 a 2,9;
P =0,0I).

Conclusion Sur une période de huit ans, les décortications
se sont multipliées par neuf. Les causes potentielles
l’augmentation de [’incidence de pneumonie,
l'augmentation de la virulence des organismes, les
changements d’hote, et les changements apportés a la
pratique. Les patients subissant des décortications pour des
causes infectieuses courent un risque accru de devenirs
périopératoires néfastes. Les anesthésiologistes doivent
étre conscients de 'importante morbidité périopératoire de
ces patients et de la possibilité d’une admission
postopératoire a l'unité de soins intensifs.

sont

A thoracic decortication is a surgical procedure that
involves the removal of abnormal fibrous tissue from the
pleural surfaces as well as the evacuation of fluid, pus, or

Fig. 1 Decortications per year
by year 50

debris from the pleural space to facilitate lung expansion
and pleural apposition.'* A decortication is required when
patients are symptomatic due to an unexpandable lung.
This can develop from remote inflammation of the pleural
space or from an active pleural process, such as a pleural
infection, that fails to respond to conservative treatment.
The indications for a decortication due to a malignancy
depend on such factors as expected duration of survival and
etiology. In general, the evidence supporting the timing and
use of decortications is based on small non-randomized
studies, institutional practice, and individual
experience.'*~'? Decortications can be performed as a
minimally invasive procedure by video-assisted
thoracoscopic surgery (VATS) or by open thoracotomy.
The decision to perform VATS vs open decortication is an
area of active research.'*?° A decortication is a major
operation with considerable morbidity, and the mortality
rate could be as high as 16% at 30 days depending on
such factors as baseline comorbidities, preoperative
management, and etiology."*"

At the Winnipeg Health Sciences Centre, the main
referral centre for thoracic surgery in Manitoba, there has
been a progressive increase in the number of decortications,
from five performed in 2007 to 45 in 2014 (Fig. 1). The
primary objective of this study was to describe this patient
population in terms of demographic data, comorbidities,
etiology leading to the need for a decortication, course in
hospital, morbidity, and mortality. These findings will serve
to generate hypotheses and contribute to future
investigations into the cause(s) of the large increase in the
number of decortications in Manitoba. A secondary
objective of this study was to compare patients who
underwent decortication due to a primary infectious vs a
non-infectious etiology in terms of perioperative risk, course
in hospital, morbidity, and mortality.
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Methods

This study was undertaken after approval was obtained from
the University of Manitoba Research Ethics Board (REB) in
April 2015. The REB waived the requirement for consent.
Three reviewers conducted a retrospective chart review and
used a data collection sheet to extract data from the charts of
all adults who underwent a decortication at the Winnipeg
Health Sciences Centre from January 2007 to December
2014. Ten percent of the charts were randomly selected and
independently reviewed a second time to ensure data
accuracy and reproducibility. From 1998-2006, three
surgeons at the Health Sciences Centre as well as one
surgeon at a community hospital performed thoracic surgery.
There was one citywide call schedule for emergency cases,
which were performed exclusively at the Health Sciences
Centre. Thoracic surgery was centralized to the Health
Sciences Centre in 2006, facilitating data collection.

The predictors and outcomes of interest were specified in
a written protocol a priori. Collected data included patient
demographics, comorbidities, preceding disease processes,
antibiotic use, microbiological results, perioperative
management, and course in hospital. Postoperative
complications were graded according to the Ottawa
Thoracic Morbidity & Mortality (TM&M) Classification
System until discharge from hospital (Appendix A).*"*?
Presence of a condition in the preoperative period precluded
inclusion as a postoperative complication, with the
exception of a condition that worsened or deviated from
the normal postoperative course.

Complications were defined in the study protocol by
consensus and adapted from the Ottawa TM&M Classification
System based on importance and relevance to a decortication.
These included myocardial ischemia or infarction, congestive
heart failure, atrial arrhythmia, cardiac arrest, cerebrovascular
complication, venous thrombosis, pulmonary embolism, acute
respiratory distress syndrome, post-procedure ventilator
support > 48 hr, prolonged air leak, bronchopleural fistula,
prolonged pleural drainage, hemothorax, empyema,
confusion/delirium, seizure, gastrointestinal bleeding, acute
kidney injury, sepsis, and death during hospitalization.?'**

The American College of Surgeons National Surgical
Quality Improvement Program (ACS NSQIP®) Surgical
Risk Calculator was used to risk stratify patients according
to the severity of illness prior to undergoing surgery.”**

The patients were divided into two groups, an infectious
and a non-infectious group, based on the initial etiology
that resulted in the need for a decortication. The infectious
group consisted predominantly of patients who presented
with a parapneumonic effusion, but it also included a small
number of patients with pleural effusions secondary to
another acquired or intrinsic infectious cause such as
tuberculosis or an abdominal abscess. The non-infectious

group consisted of patients who presented with non-
infectious causes of a pleural space disorder, including
trauma, malignancies, and procedural complications. The
primary outcome was a composite of myocardial
infarction, acute kidney injury, need for vasopressors
for > 12 hr, and mechanical ventilation for > 48 hr.

The preceding disease processes and group assignments
of 27 patients were independently reviewed a second time
by two senior clinicians and researchers, as they had
multifactorial or unclear disease processes resulting in the
need for a decortication. The principal investigator
resolved ties in eight cases.

Statistical analysis

To compare frequencies, we used either the Chi square or the
Fisher’s exact test (if the expected cell size was < 6). We
used a histogram and a Q-Q plot as well as the Kolmogorov-
Smirnov and Shapiro-Wilk tests to determine whether a
continuous variable was normally distributed. In the
infectious group, age was the only continuous variable that
was normally distributed, therefore; the Mann-Whitney U
test was used to compare differences in continuous data
between groups. Data are represented as mean (standard
deviation [SD]) for normally distributed data and median
[interquartile range (IQR)] for non-normally distributed data.
A P value < 0.05 was considered statistically significant.

Inter-rater reliability

Percent agreement and kappa were calculated for
comorbidities, the etiology leading to a decortication,
presence of one or more postoperative complications (any
TM&M grade), presence of one or more postoperative
complications resulting in an invasive procedure, intensive
care unit (ICU) admission or death (> TM&M grade 2), a new
postoperative ICU admission, in-hospital mortality, a positive
preoperative blood culture, and a positive pleural sample.
Percent agreement alone was calculated for the duration of
surgery and the length of hospitalization. The median
difference between reviewers was calculated for the NSQIP
predicted risk of a serious complication and the NSQIP
predicted risk of death at 30 days (Appendices B, C, and D).

Results
All patients
Preoperative data

There were 192 patients who underwent a decortication
during the study period. One patient was excluded from
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analysis due to insufficient data. Three patients underwent
two decortications during the same hospital admission and
three patients underwent two decortications during separate
hospital admissions. The second decortication was
regarded as a postoperative complication or a separate
procedure depending on whether it occurred during the
same or a separate hospital admission, respectively.

Of the 192 patients, 146 (76%) were male and the mean
(SD) age was 53 (16) yr. One hundred thirty-two (69%)
patients had a smoking history, and 52 (27%) patients had a
history of unhealthy alcohol use.”

The median NSQIP predicted risk of a serious
postoperative complication was 20% and the median
predicted risk of death was 3%. Preoperatively, 21 (11%)
patients received tracheal intubation and mechanical
ventilation, 67 (35%) patients received supplemental
oxygen, and 104 (54%) patients breathed room air only.

The most frequent disease processes resulting in the
need for a decortication were pneumonia (115/192, 60%),
trauma (25/192, 13%), malignancy (15/192, 8%), and
procedural complications (10/192, 5%) (Fig.2).

Decortications due to complications of pneumonia rose
at the greatest rate (Fig. 2). Among these patients, a
decortication was performed after a median [IQR] of 17
[12-27] days after symptom onset and a median of 11 [5-
21] days from presentation to a healthcare provider. Once a
thoracic surgeon was consulted, a decortication was
performed after a median of 2 [1-4] days.

Surgical data

Decortication was carried out via a thoracotomy in 152
(79%) patients, VATS resulting in conversion to a

Fig. 2 Etiology leading to a

thoracotomy in 23 (12%) patients, and VATS alone in 17
(9%) patients. The median operative duration was 101
[69-134] min.

Airway management included intubation and lung
isolation with a double-lumen endotracheal tube or
bronchial blocker in 131 (68%) patients. An arterial line
and central line were inserted intraoperatively in 177 (92%)
and 25 (13%) patients, respectively.

Postoperative data

Forty-two (22%) patients had a postoperative complication
resulting in the need for an invasive procedure (e.g.,
endoscopy, tube thoracostomy, surgery), ICU admission, or
death (TM&M grade 3 and above). The median duration of
hospitalization was 15 [10-23] days. Seven (4%) patients
died in hospital postoperatively.

Fifty-two (27%) patients required a postoperative ICU
admission, and the median duration of intensive care was 5
[3-18] days. Twenty-three (44%) of the 52 patients
requiring postoperative ICU admission were in an ICU in
the immediate preoperative period.

Sixty-one (32%) patients received a packed red blood
cell transfusion intraoperatively or postoperatively, and
25 (13%) patients were transfused with > 3 units.
Furthermore, 42 (22%) patients required postoperative
Vasopressors.

Pain control included patient-controlled analgesia in 131
(68%) patients, an intercostal block in 64 (33%) patients,
an epidural catheter in 45 (23%) patients, and a
paravertebral catheter in 34 (18%) patients. Ninety-two
(48%) patients received two or more modalities for pain
control.
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Table 1 Baseline comorbidities

Non-infectious
Group

Infectious
Group

Comorbidity

Ischemic heart disease 14/126 (11%)
3/126 (2%)
2/126 (2%)

48/126 (38%)

12/126 (10%)

31/126 (25%)

7166 (11%)
3/66 (5%)
2/66 (3%)
24166 (36%)
7/66 (11%)
17/66 (26%)

Cerebrovascular disease
Peripheral artery disease
Hypertension

Atrial arrhythmia

Chronic pulmonary disease

Obstructive sleep apnea 7/126 (6%) 2/66 (3%)

Gastroesophageal reflux 18/126 (14%) 3/66 (5%)
disease

Liver cirrhosis 4/126 (3%) 2/66 (3%)

Chronic kidney disease 12/126 (10%) 8/66 (12%)

End-stage renal disease 5/126 (4%) 6/66 (9%)

Obesity
Smoking history

36/126 (29%)
86/126 (68%)
32/126 (25%)
9/126 (7%)
26/126 (21%)

14/66 (21%)
46/66 (70%)
22/66 (33%)
1/66 (2%)
14/66 (21%)

Substance use
Poor dentition
Diabetes mellitus

The infectious group vs the non-infectious group

There were 126 patients in the infectious group and 66
patients in the non-infectious group. The median age was
similar between groups (54.5 [46-66] yr vs 51 [36-66] yr;
P = 0.14). Additionally, baseline comorbidities were
similar between groups (Table 1). Based on the NSQIP
score, the infectious group had a higher median predicted
risk of a serious complication and death at 30 days
compared with the non-infectious group (21 [16-28]% vs
16 [13-20]%; P <0.01 and 3[1-8]% vs 2 [1-4]%,
respectively; P < 0.01).

Table 2 Postoperative events

The operative duration was similar between groups (99
[69-133] min vs 103 [69-156] min; P = 0.23). Eight (6%)
patients in the infectious group underwent a video-assisted
thoracoscopic decortication vs 11 (17%) in the non-
infectious group (P = 0.02). The decortication was right-
sided in 83 (66%) cases in the infectious group and 40
(61%) cases in the non-infectious group (P = 0.47). Sixty-
four (51%) patients in the infectious group had at least one
postoperative complication vs 35 (53%) in the non-
infectious group (P = 0.77). The rate of the composite
postoperative outcome (myocardial infarction, acute
kidney injury, vasopressor use > 12 hr, and mechanical
ventilation > 48 hr) was higher in the infectious group than
in the non-infectious group (44.4% vs 24.2%, respectively;
relative risk, 1.83; 95% confidence interval, 1.1 to 2.9;
P = 0.01) (Table 2). Patients in the infectious group also
had a longer median duration of hospitalization than
patients in the non-infectious group (15 [11-25] days vs 12
[7-21] days, respectively; P = 0.04).

The majority of patients in the infectious group (115/
126, 91%) received at least one dose of an antibiotic prior
to pleural sampling. The pleural sample and preoperative
blood culture were positive in 74 (59%) and 13 (10%)
patients, respectively. Moreover, more than one organism
was isolated from the pleural space in 23 (18%) patients.
Streptococcus spp., S. aureus, Gram-negative bacteria, and
anaerobes represented 58/120, 7/120, 9/120, and 24/120
isolates from pleural samples, respectively. In three
patients, Mycobacterium tuberculosis was the causative
organism (Appendix E).

Discussion

Pleural infections are a significant problem worldwide and
are an important cause for the need to perform a

Event Infectious Group Non-infectious Group P Value
In-hospital mortality 6/126 (5%) 1/66 (2%) 0.43
Atrial arrhythmia 6/126 (5%) 1/66 (2%) 0.43
Myocardial infarction (MI) 0/126 (0%) 1/66 (2%) 0.34
Acute kidney injury (AKI) 13/126 (10%) 4/66 (6%) 0.43
Postoperative vasopressors > 12 hr 20/126 (16%) 7166 (11%) 0.39
Postoperative mechanical ventilation > 48 hr 23/126 (18%) 4/66 (6%) 0.03
Composite outcome 56/126 (44%) 16/66 (24%) 0.01
New postoperative ICU admission 24/126 (19%) 5/66 (8%) 0.04
Hospital length of stay, days [IQR] 15 [11-25] 12 [7-21] 0.04

Composite outcome includes MI, AKI, postoperative vasopressors > 12 hr, postoperative mechanical ventilation > 48 hr. ICU = intensive care

unit; IQR = interquartile range
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decortication.”**® Pneumonia often precedes pleural

infections; however, the pathophysiology of this process
is not completely understood and the organisms isolated
from pleural samples differ considerably from usual
pneumonia pathogens. Administration of antibiotics prior
to sampling, low diagnostic yield, and difficulty isolating
and identifying fastidious organisms likely contribute to
this; however, transpleural spread of bacteria may be only
one of several mechanisms for developing pleural

infections.**
Decortications due to parapneumonic effusions
represented the largest category in this study and

increased more than ninefold during the study period.
The number of decortications performed due to the other
etiologies remained largely unchanged (Fig. 2). Potential
causes of this discrepant rise include an increase in the
incidence of pneumonia, increased organism virulence,
host changes, and changes in practice patterns. The number
of thoracic surgeons did not change appreciably over the
study period. From 2007-2012, there were three thoracic
surgeons, and in 2013 and 2014 there were four thoracic
surgeons on staff, but with no increase in operating room
slates. With regard to the indications for decortication, the
evidence supporting the timing and use of decortications is
based on small non-randomized studies and institutional
practice. Ultimately, it has been at the surgeon’s
discretion.'*"2

With regard to operative management, a thoracotomy
was performed in the majority of cases. Approximately
one-third of decortications were performed with a single-
lumen tube and no lung isolation. This was also at the
request of the surgeon, and due to the retrospective study
design, it is not possible to determine why lung isolation
was not requested.

More importantly, the incidence of pleural infections
appears to be increasing in North America in both adults
and children and for reasons that are not clear. A United
States database study showed a twofold increase in the
national rates of hospitalization due to parapneumonic
empyema over a 13-year period.”® A Canadian study
reported an approximate increase of 50% in the overall
incidence of empyema from 1995-2003.%” Similarly, a
more recent study by Pandian et al. reported a rising
incidence of empyema in children of 3.5 to 5.6 per 100,000
from 2000-2009, again an almost 50% increase.”
Furthermore, there is evidence to suggest that children
and young adults may be disproportionally affected by this

increase. 2672833
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An infectious etiology leading to a decortication was
associated with almost double the rate of the composite
postoperative outcome of myocardial infarction, acute
kidney injury, need for vasopressors for > 12 hr, and
mechanical ventilation for >48 hr. Age, baseline
comorbidities, and operative duration were similar
between the infectious and non-infectious groups, but the
infectious group had a higher predicted risk of a serious
postoperative complication and death based on the NSQIP
Surgical Risk Calculator. This suggests that these patients
were at significantly higher risk primarily due to the
severity of their infection. Furthermore, more patients in the
infectious group had new postoperative ICU admissions,
suggesting a greater frequency of clinical deterioration in
the intraoperative and postoperative period (Table 2). This
may have been due to bacteremia from the release of a
loculated infection, the associated systemic inflammatory
response, as well as the physiological stress of anesthesia
and decortication in an already vulnerable population.

The microbiology of pleural infections in adults is known
to be complex, varies by geographic location, and can
change over time. Therefore, knowledge of the organisms is
important to patient care. A causative organism was
identified in approximately 60% of cases in the infectious
group based on pleural samples or preoperative blood
cultures. Streptococcus spp. and anaerobic bacteria
represented a large proportion (82/120) of isolates from
the pleural space, which is consistent with other studies of
community-acquired infections in adults.”®** Community
and hospital-acquired pleural infections, however, were not
differentiated in this study. The isolation of bacteria
consistent with oropharyngeal flora, as well as the higher
frequency of right-sided surgeries, gastroesophageal reflux
disease, and poor dentition in the infectious group support
the contributory role of aspiration in this population.

Limitations

The retrospective design of this study limits the ability to
reach conclusions as to the cause of the increase in
decortications in Manitoba. With regard to the
microbiology of pleural infections culminating in a
decortication, it is difficult to establish the true pathogen
in the majority of cases, as most patients had received
antimicrobial therapy. The specific factors used to decide
which patients would undergo a decortication are not
known. Additionally, the number and characteristics of
patients managed non-surgically are not known. It remains



Perioperative implications of decortications

851

unclear if more patients have developed pleural space
complications or if the proportion of patients managed
surgically has changed over time. Furthermore, all adult
patients documented as having undergone a decortication
were included in this study; however, this was determined
retrospectively, and due to variations in nomenclature,
cases may have been missed.

Conclusion

In summary, there has been a ninefold increase in
decortications performed in Manitoba over an eight-year
period. Decortications are associated with considerable
morbidity, mortality, and use of resources. Parapneumonic
effusions were the most frequent reason for performing a
decortication and increased at the greatest rate.
Furthermore, a primary infectious etiology resulting in
the need for a decortication was associated with a higher
rate of the composite postoperative outcome (i.e.,
myocardial infarction, acute kidney injury, need for
vasopressors for > 12 hr, and mechanical ventilation
for >48 hr) as well as a longer duration of
hospitalization. There is evidence that the incidence of
pleural infections due to parapneumonic effusions has been
increasing in North America, which raises the question as
to the extent of this problem.”*® A continued increase in
the need for decortications due to parapneumonic effusions
and the associated perioperative complications should be
anticipated. A study analyzing administrative data would
be an appropriate next step to gain a further understanding
of the scope and cause of this increase.

Anesthesiologists caring for patients undergoing a
decortication for a parapneumonic effusion should
maintain a low threshold in the preoperative period with
respect to the placement of arterial and central lines due to
the high rate of vasopressor use in these patients. In the
postoperative period, early consultation with the intensive
care unit should be considered due to the high number of
patients who require postoperative mechanical ventilation
and vasopressor support.
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Appendix A

Ottawa thoracic morbidity & mortality (TM&M) grading system

Grade Description

1 Any complication without need for pharmacologic treatment
or other intervention

2 Any complication that requires pharmacologic treatment or
minor intervention only

3 (a) Any complication that requires surgical, radiological,
endoscopic intervention, or multi-therapy. The intervention
does not require general anesthesia

(b) Any complication that requires surgical, radiological,
endoscopic intervention, or multi-therapy. The intervention
requires general anesthesia

4 (a) Any complication requiring ICU management and life
support. Single organ dysfunction

(b) Any complication requiring ICU management and life
support. Multi-organ dysfunction

5 Any complication leading to the death of the patient

ICU = intensive care unit

Appendix B

Percent agreement and kappa for categorical data

Categorical Data Percent Kappa
Agreement
Ischemic heart disease 100% N/A
Cerebrovascular disease 100% N/A
Peripheral artery disease 100% N/A
Hypertension 90% 0.79
Atrial arrhythmia 100% N/A
Chronic pulmonary disease 100% N/A
Obstructive sleep apnea 100% N/A
Gastroesophageal reflux disease 100% N/A
Liver cirrhosis 95% 0.64
Chronic kidney disease 95% 0.00
End-stage renal disease 100% N/A
Obesity 100% N/A
Smoking history 90% 0.78
Substance use 90% 0.80
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Appendix continued

Categorical Data Percent Kappa
Agreement

Poor dentition 85% 0.00

Diabetes mellitus 100% N/A

Etiology leading to a decortication 90% 0.81

Presence of 1 or more postoperative 90% 0.80

complications (any TM&M grade)

Presence of 1 or more postoperative 85% 0.63
complications resulting in an invasive
procedure, ICU admission or death
(> TM&M grade 2)

New postoperative ICU admission 100% N/A
In-hospital mortality 100% N/A
Positive preoperative blood culture 100% N/A
Positive pleural sample 95% 0.89

ICU = intensive care unit; TM&M = Ottawa thoracic morbidity &
mortality grading system

Appendix C

Percent agreement for ratio data

Ratio Data Percent Agreement
Duration of decortication (min) 90%
Length of hospitalization (days) 100%

Appendix D

Difference between reviewers for the NSQIP surgical risk
calculator results

NSQIP Results Median Difference IQR
Between Reviewers
NSQIP predicted risk of a serious  4.5% 1.75-
complication (%) 10.25
NSQIP predicted risk of death 1% 0-2
(%)

IQR = interquartile range; NSQIP = National Surgical Quality
Improvement Program

@ Springer

Appendix E

Infectious group pleural isolates

Organism No. of
Isolates
Gram Positive Streptococcus anginosus 41
Bacteria group
Streptococcus pneumoniae 2
Streptococcus pyogenes 2
Streptococcus mitis 2
Other Streptococcus spp. 11
Methicillin-sensitive S. 2
aureus
Methicillin-resistant S. 5

Gram Negative
Bacteria

Anaerobic Bacteria

Other

aureus
S. epidermidis

S. capitis

Other CoNS

Diphtheroids

Enterococcus spp.

Bacillus spp.

Micrococcus spp.

E. coli

Acinetobacter radioresistens
E. hermanni

Legionella pneumophila
Other Gram negatives
Eikenella corrodens
Fusobacterium spp.

B. fragilis
Peptostreptococcus spp.
Veillonella spp.
Parvimonas micra
Prevotella spp.

Clostridium clostridioforme
P. acnes

Other anaerobes
Mycobacterium tuberculosis
C. albicans

Other fungi

Other

Total

NN = W WL = = NN W = N = o= = = = W= = R = NN

120

CoNS = coagulase negative staphylococci
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