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Objective: To assess the hypothesis that empyema thoracis (ET) is a problem often not optimally
treated. Long delays in diagnosis are common, long hospital stays are typical and recovery with surgery
is relatively rapid. Design: A chart review. Setting: The Regina Health District associated hospitals, a
tertiary referral centre. Patients: The charts of 34 consecutive patients having primary respiratory tract
disease and seen during the 6-year period Apr. 1, 1991, to Mar. 31, 1997, were identified. Outcome
measures: Patient presentation, time until diagnosis of ET, number of radiologic investigations, micro-
biologic features, treatment methods, postoperative course and mortality. Results: The mean delay in
diagnosis, defined as the time of admission to the time of correct diagnosis, was 44.2 days (range from 0
to 573 days) and the mean delay until thoracic surgery referral was 47.4 days (range from 0 to 578
days). On average each patient underwent CT 10.1 times, had 2.6 percutaneous drainage procedures
and 2.0 chest tube insertions. The mean time from the first percutaneous chest drainage to the date of
diagnosis was 29.8 days (range from 0 to 564 days). Of the 26 patients who underwent CT, the mean
time from the first CT of the chest to the date of diagnosis was 9.5 days (range from 0 to 75 days). Cul-
tures of pleural fluid grew no organisms in 17 patients; in the remaining 17 patients cultures grew 23
different microorganisms. Of 26 patients who were referred for surgical opinion, 18 underwent decorti-
cation; 8 were not considered to be surgical candidates. Pathological examination showed 17 cases of
inflammatory empyema and 1 case of mesothelioma (unrecognized clinically). The mean length of 
hospital stay postoperatively was 15.2 days. Conclusions: Early suspicion of ET facilitates its treatment,
resulting in fewer investigations and shorter hospital stays. When percutaneous drainage does not elimi-
nate pleural effusions, empyema must be considered. Recovery from surgical decortication is rapid in
comparison with the typical protracted preoperative hospital course.

Objectif : Évaluer l’hypothèse selon laquelle l’empyème thoracique (ET) est un problème qui, souvent,
ne reçoit pas un traitement optimal. Il faut souvent beaucoup de temps pour poser le diagnostic, les
hospitalisations prolongées sont courantes et le rétablissement à la suite d’une intervention chirurgicale
est relativement rapide. Conception : Étude de dossiers. Contexte : Hôpitaux associés au District de
santé de Regina, et un centre spécialisé tertiaire. Patients : On a identifié le dossier de 34 patients con-
sécutifs atteints d’une affection primitive des voies respiratoires qui ont consulté entre le 1er avril 1991
et le 31 mars 1997, soit sur six ans. Mesures de résultats : Présentation des patients, temps nécessaire
pour diagnostiquer un ET, nombre d’études radiologiques, caractéristiques microbiologiques, méthodes
de traitement, évolution postopératoire et mortalité. Résultats : Il a fallu en moyenne 44,2 jours (inter-
valle de 0 à 573 jours) pour poser le diagnostic, soit la période écoulée entre le moment de l’admission
et celui où l’on a posé le bon diagnostic. Il s’est écoulé en moyenne 47,4 jours (intervalle de 0 à 578
jours) jusqu’à la présentation pour une intervention chirurgicale thoracique. En moyenne, chaque pa-
tient a subi 10,1 tomographies, 2,6 drainages percutanés et 2,0 insertions de tubes thoraciques. Il s’est
écoulé en moyenne 29,8 jours (intervalle de 0 à 564 jours) entre le moment où l’on a procédé au pre-
mier drainage thoracique percutané et celui où l’on a posé le diagnostic. Chez les 26 patients qui ont
subi une tomographie, il s’est écoulé en moyenne 9,5 jours (intervalle de 0 à 75 jours) entre le moment
où l’on a procédé à la première tomographie thoracique et celui où l’on a posé le diagnostic. Les cul-
tures d’épanchements pleuraux n’ont produit aucun organisme chez 17 patients. Chez les 17 autres, les
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Empyema thoracis (ET) is a prob-
lem that has been recognized by

physicians for centuries.1 Although
several mechanisms can result in an
ET, including trauma, esophageal
disease or iatrogenic injury, an in-
fected parapneumonic effusion is the
commonest cause.2–5 Resulting prob-
lems include decreased pulmonary
function and the local and systemic
sequelae of active, ongoing infection.

The presentation of empyema can
vary from nonspecific, constitutional
symptoms to fulminant sepsis. This
fact, along with a lack of awareness,
can make the diagnosis of ET diffi-
cult. There are typically long delays
in diagnosis, resulting in multiple, 
redundant investigations and proce-
dures and, hence, a delay in treat-
ment.2,6,7

Aggressive therapy is necessary to
manage the advanced stages of ET.
The ultimate aim of therapy is to
control sepsis while maximizing pul-
monary function. Once the empyema
becomes organized, percutaneous
drainage techniques and systemic an-
tibiotics are ineffective. Late referral
to a thoracic surgery unit, common
in patients with an organizing
empyema experience, lengthens hos-
pital stays and, more importantly, 
increases the risk of complications.2,7

Method

This study was a case review over
a 6-year period (Apr. 1, 1991, to
Mar. 31, 1997) at the Regina Health
District associated hospitals. The
Regina Health District serves as the
tertiary referral centre for a popula-
tion of approximately 500 000. A to-
tal of 54 cases of ET were identified.
Of these, 20 were excluded because

they were of traumatic, esophageal
or iatrogenic origin. Data collected
from the remaining 34 cases in-
cluded demographics, presenting
symptoms, important dates (date of
admission, correct diagnosis, surgical
procedure, discharge), radiologic in-
vestigations, microbiologic features,
antibiotic therapy and surgery.

The delay in diagnosis was de-
fined as the interval between the date
of diagnosis of pleural effusions and
the date of diagnosis of ET. The de-
lay to the time surgical consultation
was sought was defined as the period
between the date of diagnosis of
pleural effusions and the date when
surgical consultation was first consid-
ered. The time from the first percu-
taneous chest drainage to the date of
diagnosis as well as the time from ini-
tial chest computed tomography to
the date of diagnosis are both self-
explanatory. Nonsurgical patients
were defined as those who were
never referred to the surgical unit or
who were assessed and considered to
be inappropriate surgical candidates
due to severe, life-threatening con-
comitant cardiopulmonary disease,
uncontrolled neoplasm or dementia.
The length of postoperative hospital
stay was defined as the period be-
tween the date of surgery (decortica-
tion) and the date of discharge or the
date of death. An inhospital death
was considered to be death within 30
days of operation.

Patients

The patients were referred from
within the Regina Health District or
from surrounding rural centres. Re-
ferrals were made from primary, sec-
ondary and tertiary levels. Diagnosis

was made from symptoms, signs and
radiologic examination, and in many
cases was confirmed by percutaneous
drainage. Pathology reports from
surgical specimens confirmed the di-
agnosis.

Individual patients experienced a
wide variety of investigative proce-
dures and diagnostic tests. Patients
with a long delays in diagnosis
tended to have more diagnostic and
therapeutic interventions. Postopera-
tively, patients were either discharged
home or to their local hospital.

Results

Thirty-four patients were identi-
fied with empyema from a primary
respiratory tract infection. They
ranged in age from 29 to 94 years
(mean 62.3 years). Twenty-five
(74%) were male. Only 13 (38%) 
patients did not have a smoking his-
tory. Common presenting symptoms
were cough, chest pain, dyspnea and
pyrexia (Table 1).

Six (18%) patients initially pre-
sented to a primary care physician,
13 (38%) to a secondary care centre

cultures ont produit 23 micro-organismes différents. Sur les 26 patients que l’on a envoyés consulter un
chirurgien, 18 ont subi une décortication et 8 n’étaient pas considérés comme des candidats à une inter-
vention chirurgicale. L’examen pathologique a montré 17 cas d’empyème inflammatoire et un cas de
mésothéliome (non reconnu cliniquement). Le séjour à l’hôpital après l’intervention a duré en moyenne
15,2 jours. Conclusions : Lorsqu’on soupçonne tôt la présence d’un ET, cela en facilite le traitement,
réduit le nombre d’analyses et la durée des hospitalisations. Lorsque le drainage percutané n’élimine pas
les épanchements pleuraux, il faut envisager la présence d’un empyème. Le rétablissement à la suite
d’une décortication chirurgicale est rapide comparativement à l’évolution préopératoire qui s’éternise
habituellement à l’hôpital.

Table 1

Presenting Symptoms in 34
Patients Suffering From
Empyema Thoracis
Symptom No. (%)

Dyspnea 28 (82)

Cough 26 (76)

Chest pain 26 (76)

Febrile 22 (65)

Productive cough 15 (44)

Septic shock   8 (24)

Hemoptysis   6 (18)

Weakness   5 (15)

Septic shock requiring
ventilatory support

  5 (15)



and 15 (44%) to a tertiary care cen-
tre. For those who presented first to
primary care, there was a mean delay
to the correct diagnosis of 169 days,
compared with 16 days for secondary
care and 19 for tertiary care (Table
2). When the initial presentation was
to primary care, the mean delay 
before a surgical consultation was
sought was 147 days.

The delay in diagnosis ranged from
0 to 573 days (mean 44.2 days). Pa-
tients were hospitalized for the dura-
tion of the delay. The delay to the
time when a surgical consultation was
sought ranged from 0 to 578 days
(mean 47.4 days). Numerous diag-
nostic and therapeutic procedures, 
including chest radiography, chest
computed tomography information
radiologically guided tube and chest
tube insertions, were carried out
(Table 3). The mean time from the
first percutaneous chest drainage to
the date of diagnosis was 29.8 days
(range from 0 to 564 days). Of the 26
patients who underwent CT, the
mean time from the first chest CT to
the date of diagnosis was 9.5 days
(range from 0 to 75 days). 

Twenty-six patients were referred
for surgical opinion: of these, 18
were considered suitable for decorti-
cation; 8 were considered to be un-
suitable surgical candidates. For the
surgical patients, the mean time to
the correct diagnosis was 55.7 days.
Eighteen patients underwent decor-
tication, 3 (17%) of them in the in-
tensive care unit preoperatively. In-
traoperative blood loss was recorded
for 13 of the cases and averaged 863
mL (range from 200 to 2000 mL).
Fifteen (83%) patients in the inten-
sive care unit postoperatively had a

mean stay of 5.3 days (range from 2
to 31 days). Four (27%) of them 
required inotropes and 7 (47%) 
required mechanical ventilation. The
mean duration of chest tube
drainage was 12.4 days. The mean
length of postoperative hospital stay
was 15.2 days. One patient (6%) had
a wound infection. Pathological ex-
amination of the surgical specimens
confirmed 17 cases of inflammatory
empyema and 1 case of mesothe-
lioma.

Microbiologic examination re-
vealed a diverse group of organisms
(Fig. 1, Table 4). Unlike the pre-
antibiotic era when Streptococcus
pneumoniae was the predominating
organism, an extensive number ap-
pear to be involved in empyema.8

Of the 18 patients who underwent
decortication, 2 (11%) died in hospi-
tal, 1 of empyema and 1 of mesothe-
lioma. There were 4 confirmed
deaths (50%) in the 8 patients judged
unsuitable for surgery (2 of uncon-
trolled sepsis), and there were 2 con-
firmed deaths (25%) from sepsis in
the group of 8 who were never re-
ferred for a thoracic surgery opinion.

Discussion

This study focused on parapneu-
monic ET. ET related to esophageal
rupture and perforation, trauma and
iatrogenic injury were eliminated be-
cause ET secondary to these causes is
comparatively easy to detect and typ-
ically does not result in the same 
delay in diagnosis as in patients with
parapneumonic empyema. 
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Table 2

Level of Health Care in Relation to Initial Presentation and Delayed
Diagnosis in Patients With Empyema Thoracis

Level of health care
Mean delay to correct

diagnosis, d
Referred for thoracic surgery

consultation, %

Primary (n = 6) 169 100

Secondary (n = 13)   16     84.6

Tertiary (n = 15)   19   60

Table 3

Radiologic Procedures Done
and Chest Tubes inserted
Before the Correct Diagnosis Is
Reached in Patients Having
Empyema Thoracis

Procedure
Mean no.

(and range)

Computed tomography 10.1 (1–30)

Percutaneous drainage
(radiologically graded
tubes)

 2.6 (0–9)

Chest tubes (surgical and
intercostal drainage)

 2.0 (0–6)

FIG. 1. Distribution of culture findings
from patients who underwent decortica-
tion for empyema thoracis. Black = cul-
ture negative, white = single organism,
shaded = polymicrobial.

Table 4

Organisms Grown From Culture
Specimens of Pleural Fluid
Aspirate or Operative
Specimen in 34 Patients Having
Empyema Thoracis

Organism
No. of

patients

Staphylococcus aureus 3

Staphylococcus epidermidis 4

Staphylococcus pyogenes 1

Streptococcus pneumoniae 1

Streptococcus viridans group 5

Enterococcus sp. 3

Peptostreptococcus sp. 3

Lactobacillus sp. 1

Nocardia sp 1

Pseudomonas aeruginosa 1

Moraxella sp. 1

Escherichia coli 1

Klebsiella oxytoca 2

Enterobacter aeruginosa 1

Haemophilus influenzae 1

Citrobacter freundii 1

Neisseria sp. 1

Bacteroides sp. 4

Aerobic diptheroides 2

Candida albicans 1

Yeast (non-Candida) 1
Multiple organisms were grown from some culture
specimens.
There was no growth in 17 specimens.



Although ET is relatively com-
mon and is associated with a signifi-
cant morbidity and mortality, there
appears to be a lack of awareness of
the disorder. The diagnostic criteria
for ET can be confused. Many differ-
ent classification schemes have been
designed. The majority of studies
have classified ET into 3 to 7
stages.9–11 Three stages — exudative,
fibropurulent and organizational —
is the most common.12 All of the 
patients in this study were in the 
organizational stage.

The delays to diagnosis and surgi-
cal consultation were unacceptably
long and increased morbidity, partic-
ularly as these patients were hospital-
ized for the duration of their diag-
nostic testing and subsequent
treatment. This resulted in a pro-
tracted clinical course with several
ramifications. Patients typically expe-
rienced an excessive number of inves-
tigations (Table 3), which did not
appear to contribute to their care
and potentially exposed them to risks
associated with invasive procedures.
Consumption of medical resources
that do not positively influence pa-
tient recovery, or palliation is a con-
sideration during these times of con-
strained medical care. The detri-
mental effect of unresolved sepsis
and compromised respiratory func-
tion on quality of life, including loss
of livelihood, is difficult to quantitate
but is another consideration. 

The lack of awareness was not 
apparent at just 1 but at all 3 levels of
health care in Saskatchewan (Table
2). It appears that patients from sec-
ondary or tertiary care environments
are less frequently referred to a tho-
racic surgery service. This may be be-
cause of a growing tendency to treat
empyemas medically and a reluctance
in seeking surgical consultation.13

In this study, the diagnosis was
based on blood determinations,
chest radiography and CT. Thora-
centesis could have been helpful to
distinguish a simple pleural effusion
from a loculated, fibrous empyema.
We suggest that if thoracentesis fails

to drain the pleural effusion com-
pletely, a repeat tap should not be
performed but rather further imag-
ing by CT should be done to better
visualize the thoracic cavity. Some
studies suggest diagnosis and treat-
ment of ET according to the bio-
chemical analysis of pleural fluid aspi-
rates.11,12,14,15 In this study population,
fluid analysis was not useful; bio-
chemical results did not change the
management of these patients. The
long delay in diagnosis may have al-
lowed cases of early stage pleural sep-
sis to proceed to an organizing stage.
However, there are no data to sup-
port this. There are no widely ac-
cepted biochemical definitions of
empyema, with different authors
having different criteria.16–18 The rela-
tively short length of time between
the initial CT and the date of diag-
nosis supports the use of chest CT,
which can easily reveal a multilocu-
lated mass indicative of ET. 

The goal of treatment is to con-
trol sepsis while maximizing pul-
monary function. Early chest tube
placement is important to establish a
route for drainage19 but often is not a
definitive measure. The treatment of
choice is a highly debated issue;
however, the definitive treatment for
a thick fibrous pleural peel that is
trapping underlying lung is decorti-
cation.3,9,20–23 Thoracoscopic treat-
ment has been promoted as a suc-
cessful, noninvasive treatment for
empyema; however, chronic, orga-
nized empyemas, as experienced in
the Regina Health District, appeared
to be unsuitable for a thoracoscopic
approach. Thoracoscopy may be an
option for early stage disease.

In regard to the surgical patients,
there was a relatively short postoper-
ative recovery period compared with
the prolonged preoperative clinical
course. The death rate for surgical
patients was 11%, for those never re-
ferred was 25% and of those who de-
clined surgery was 50%. Despite the
small number and retrospective study
design, the data from this study sug-
gest a trend that in multiloculated

empyema, nonsurgical treatment re-
sults in higher death rates. The data
are “soft” but confirm a previous 
notion that early surgical interven-
tion is the optimal treatment for
multiloculated empyema.24

Of the nonsurgical patients, 10
were lost to follow-up. Considerable
effort was made to locate and deter-
mine the disposition of these pa-
tients. Attempts were made to locate
them through hospital records, the
local health districts, and the
Saskatchewan Ministry of Health
from medical billing records. The
constant flux of medical practitioners
in Saskatchewan, worst at the pri-
mary care level, and a minimal stan-
dard of medical record-keeping ap-
pears to be responsible.

In summary, symptoms of ET in-
clude cough, dyspnea, pleuritic chest
pain, general malaise and weight loss.
Signs of ET include fever, decreased
respiratory movement, decreased
width of intercostal spaces, dullness
to percussion, decreased air entry
and bronchial breathing. Important
investigations include a complete
blood count and differential, blood
cultures, chest radiography, CT with
contrast, diagnostic thoracentesis and
chest tube drainage.

From this study, we conclude that
patients who have organized, parap-
neumonic empyema do indeed expe-
rience long delays in diagnosis.
There appears to be a lack of aware-
ness of the disorder, particularly at
the primary care level; however, this
is also present at the other levels of
medical care. Patients endure multi-
ple radiologic investigations and pro-
cedures. Long hospital stays are typi-
cal. Recovery with surgery is rela-
tively quick compared with the pro-
tracted preoperative hospital course. 
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