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surgery in patients with non-tuberculous thoracic empyema
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Background: The purpose of this retrospective study was to investigate the effectiveness and the outcomes
of video-assisted thoracic surgery (VATS) treatment and medical therapy (including chest tube drainage,
antibiotic treatment) in empyema patients.

Methods: Thirty-two consecutive patients with thoracic empyema were treated by VATS or tube drainage
from 2006 to 2011. An analysis reviewed outcomes between the operation group and the drainage group. In
addition, the operation group was divided into two groups for analysis.

Results: The drainage period was 15.1+11.3 days in the drainage group and 8.3+4.6 days in the operation
group. The length of hospital stay was 22.4+10.0 days in the drainage group and 16.3+5.0 days in the
operation group. There were five in-hospital deaths in the drainage group, but no in-hospital deaths in the
operation groups. In addition, patients in the early operation group had a significantly shorter hospital stay
and postintervention drainage period than patients in the late operation group.

Conclusions: VATS for nontuberculous thoracic empyema was more effective than tube drainage and
required a shorter hospital stay. The results also indicated that patients who receive early surgical treatment

may show better outcomes with late surgical management.
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Introduction often experience a high rate of treatment failure because

o o of the failure to drain loculated areas (2). Ideally, patients
The pneumonia is one of the common medical illnesses, .
i T with advanced empyema should then undergo pleural
and the economic burden of pneumonta is high in Korea (1). decortication (4). More recently, however, the technique

Parapneumonic effusion or empyema is associated with of minimally invasive video-assisted thoracoscopic surgery

pneumonia. It typically occurs with 20-40% of pneumonia (2).
Empyema, the purulent pleural manifestation of
complicated pneumonia, is a difficult clinical problem with a
mortality rate that is close to 20% (2). Classic management
of empyema consists of early pleural drainage via chest tube
and the use of antibiotics (3). Tube thoracostomy is the
general treatment approach for patients with early-stage

empyema, whereas patients with advanced empyema
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(VATS) has become the gold standard for thoracic
empyema because of the low operative morbidity and
fewer complications associated with the procedure (5).
The purpose of this retrospective study was to investigate
the effectiveness and the outcomes of VATS treatment
compared with medical therapy (chest tube drainage,
antibiotic treatment) in non-tuberculous thoracic empyema
patients. Additionally, the study investigated the possibility
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of early operation group outcomes being superior to late
operation group outcomes in surgical treatment of empyema.

Materials and methods

Patients were identified during the study period that
extended from January 2006 through June 2012 at the
Hallym University Kangnam Sacred Hospital, in Seoul,
in the Republic of Korea. Thirty-two patients who met
the criteria of empyema were selected for and included in
this study. Patients that were <18 years of age, experienced
malignant pleural effusions or tuberculosis pleural effusions,
or had chronic empyema were excluded.

Thoracentesis was first performed in order to diagnose
empyema. The following criteria were used to establish a
diagnosis of empyema: septations or loculations identified
in the pleural space by computed tomography (CT),
existence of gross pus or organisms demonstrated by Gram
stain or culture, or positive biochemical methods. The
stage of empyema was determined using the classification of
parapneumonic effusion described by the American College
of Chest Physicians (ACCP) (6). Surgical decortication
using the VAT'S procedure was attempted as soon as possible
in cases of diagnosed empyema. Chest tube drainage was
performed in cases where patients refused surgery, or
in the event that the team was unable to operate. VATS
decortication was performed under general anesthesia,
using a double-lumen endotracheal tube for selective
ventilation. After debridement was completed, one or two
chest tubes (28F) were inserted into the lower part of the
cavity through separate incisions using two ports. Follow-up
consisted of a chest X-ray, a chest CT, or both, in addition
to a clinical investigation. Patient symptoms including fever
or chest pain or laboratory data such as a leucocyte count,
a C-related protein level, preoperative bacteriology results,
the duration of chest tube drainage, the duration of hospital
stay, the duration of antibiotic use, and postoperative
complications were recorded, in addition to radiographic
findings. The operation group was defined as patients who
were treated with VATS decortication as the first line of
treatment for pleural empyema. The drainage group was
defined as patients who were treated with simple drainage
(insertion of a 28F large-bore chest tube). Antibiotic
therapy duration was defined as the interval between the
dates of administration of intravascular antibiotics. The
drainage period was defined as the interval between the
first chest tube drainage and the day drainage tubes were
removed. The hospital stay was defined as the interval
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between the date of admission and the date of hospital
discharge. Variation in patient outcomes, the duration of
hospital stay, the length of the tube insertion period and the
duration of antibiotic therapy between the operation group
and the drainage group were analyzed. The operation group
was divided into two groups for analysis: the early operation
group, which was diagnosed with empyema and received an
operation before 2 days had elapsed, and the late operation
group, which was operated on 2+ days after diagnosis. The
study also worked to verify the operation duration and
identify the possibility of a transfusion.

Continuous statistical analysis variables were assessed with
the 2-sided Student’s 7-test. A P value of <0.05 was considered
statistically significant. The difference between the early
operation group and the late operation group was assessed
using a non-parametric test. The data in this retrospective
study are expressed as mean = standard deviation. The study
protocol was reviewed and approved by the institutional
ethics committee (Ethical Committee of Kangnam sacred
heart hospital, approval number 2013-03-25). Written
informed consent was obtained from all participants.

Results

The research subjects consisted of 29 males and 3 females
with a mean age of 54 years (range 19 to 72 years). A total
of 32 patients underwent surgical decortication or tube
drainage for pleural empyema between January 2006 and
July 2011. Patient characteristics are shown in Table 1.
Comorbidity was found in 20 of the 32 patients (62.5%)
(Table 1) and fever, chest pain, and dyspnea were the most
frequently encountered symptoms. Preoperative pleural
fluid culture was positive in 20 of the 32 patients (62.5%)
with Streptococcus findings in six cases, Klebsiella in four
cases, Staphylococcus in three cases, and other bacteria found
in seven cases. Bacteria were isolated on PF culture in
20 of 32 patients (62.5%), and 14 out of 32 (43.8%) of
the PF cultures that were Gram-stained revealed bacterial
isolation. The majority of patients had clinically advanced
empyema and, out of 32 enrolled patients, 6 patients (18.8%)
were staged as category 3 and 26 patients (81.2%) were
staged as category 4. There was no significant difference
in the initial disease severity index between the operation
groups and the drainage group. The duration of hospital
stay for the patients was 19.1£8.3 days, the length of
antibiotic therapy was 16.6=7.7 days, and the number of
days required for drainage was 11.1+9.1 days. Postoperative
complications were not observed in all cases. There
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were five hospital deaths in the drainage group; however,
there was no incidence of hospital death for patients in
the operation group. Of 32 patients, 27 (67.6%) showed
treatment success after the first intervention. The surgical

Table 1 Demographics of all study subjects (N=32)
Drainage VATS

Variable Total P value
(N=15) (N=17)
Age, years 54.3+13.4 59.5+10.3 52.2+10.4 0.06
Male, N (%) 29 (90.6) 15(46.9) 14(43.8) 0.14
Comorbidity 0.003
DM 9 7 2
Hypertension 6 4 2
CVA 4 3 1
Hepatitis B 1 0 1
None 13 2 11
Bacteriology 0.012
Streptococcus 6 3 3
Klebsiella 4 3 1
Staphylococcus 3 3 0
Other 7 4 3
None 12 1 11
Gram positive 11 6 5 0.40
Gram negative 3 2 1
No staining 18} 5 8
Category, N (%) 0.28
3 6 4 2
4 26 11 15

VATS, video-assisted thoracic surgery; DM, diabetes mellitus;
CVA, cerebrovascular accident. Age is presented as mean value
+ standard deviation.
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group showed a 0% mortality rate (0/17 patients, Figure I),
whereas the drainage group showed a 33.3% success rate
(5/15 patients) (P<0.001, 7able 2). No significant difference
was noted between groups with respect to age, APACHE
II, or SAPS II scores. The duration of antibiotic therapy
was 18.4x8.6 days for the drainage group and 15.2+6.7 days
for the operation group, and no significant difference in
the average durations of antibiotic treatments was observed
between the two groups (P=0.25). In addition, the number
of days required for drainage was 15.1x11.3 days for the
drainage group and 8.3+4.6 days for the operation group,
and the duration of hospital stay was 22.4+10.0 days for the
drainage group and 16.3+5.0 days for the operation group,
with observed significant differences of P=0.03 and 0.03,
respectively.

Out of the patents that received VATS therapy, 13 patients
underwent VATS decortication directly, and four patients
underwent VAT decortication later due to patient hesitancy
to undergo the operation (Tuble 3). The mean operation
duration was 89.7+49.6 minutes for the early operation
group and 63.8+12.5 minutes for the late operation group.
Of all 17 patients who underwent an operation, six received
a blood transfusion. The results indicated that for the VATS
group, the number of days required for drainage and the
duration of hospital stay were significantly shorter for the
early operation groups.

Discussion

Previously, thoracic tube insertion and post-operative
follow-up were the standard treatment for empyema
patients. However, the success rate was low for patients that
were treated with this method, and there was a high rate of
open decortication for patients with loculated empyema (7).

Figure 1 Preoperative and postoperative chest computed tomography (CT) of a case of thoracic empyema. This patient was successfully

treated with video-assisted thoracoscopic surgery. The lung is covered with thickened pleura and is restricted before the operation (A), and

re-expands after the VAT'S procedure (B).
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Variable Total Drainage (N=15) VATS (N=17) P value

Pleural fluid analysis

WBC count (/pL) 110,038+152,984 94,005+130,489 125,068+174,407 0.58
RBC 68,389.9+156,689 52,776+116,078 83027+189,881 0.60
LDH (IU/L) 12,228+22,822 7,930+10,238 15,976+29,730 0.34
Protein (g/dL) 4.4+1.3 4.0+1.2 4.8+1.4 0.14
Glucose (mg/dL) 38.0+55.2 21.1+31.4 52.8+67.3 0.12
ADA (IU/L) 78.2+88.6 61.2+42.8 93.2+114.3 0.33

SAPS I 19.2+6.8 21.6+7.2 17.1£5.9 0.07

Antibiotic therapy(days) 16.7+7.7 18.4+8.6 15.2+6.7 0.25

Hospital mortality 5/32 5/15 0/17 0.01

Variable Early operation Late operation P value
Gender (male/female) 11/2 3/1 0.66
Laboratory findings
Serum WBC (/pL) 16,884+4,099 12,605+8,578 0.40
Serum CRP (mg/L) 286.1+103.9 307.1+63.4 0.64

APACHE Il 5.5+3.8 7.3£3.2 0.41

Operation time (minutes) 89.7+49.6 63.8+12.5

Hospital stay (days) 15.5+6.1 21.8+3.9 0.045

Drainage period (days) 6.8+3.5 13.0+4.8 0.023
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After an initial diagnosis of empyema, rapid surgical
treatment is needed to achieve a good prognosis (8). Even
if there is prompt treatment with antibiotics and chest tube
drainage, surgical intervention is often required if the lung
does not expand (9). Since the 1990s, VATS has become
widely used for several types of thoracic surgery (10).
Although many retrospective findings have suggested
that VATS is useful for fibropurulent (stage II) thoracic
empyema, an evidence-based guideline assumes its clinical
benefit at a level C (historically controlled series and case
series) (6) because there are few prospective randomized
control studies. In this study, however, VATS provided
both an excellent surgical view and operationality for a
complicated empyema cavity, thus making it possible to
perform a sufficient evacuation of all empyema membranes
and fluids and sufficient removal of fibrous peel in the
same manner as an open surgery. The duration of chest
drainage was 8.3+4.6 days in the surgical cases, and there
was no irreversible morbidity. However, the duration of
chest drainage was 15.1+11.3 days in the drainage cases,
and there were five cases of mortality, three sepsis and
two pneumonia. In this study, 17 of 17 cases (100%) were
successfully cured with VATS, and in the instance of an
open thoracotomy, surgery was not performed because of
the possibility of a failure of reexpansion. This study did
not have any incidences of surgery-related mortality and
there were no complications except that 6 out of 17 patients
needed blood transfusions as a result of the operation. The
operation group in this study experienced better prognoses
including a shorter length of hospitalization and a shorter
chest tube insertion period.

In addition to VATS, intrapleural instillation of
fibrinolytic drugs has been observed to have positive
outcomes for lysing fibrin adhesions. Numerous case studies
and controlled trials have reported the beneficial effects of
intrapleural fibrinolysis for avoiding surgery, promoting
catheter drainage, and improving the radiographic
appearance of loculated effusions (11-13). When this
procedure was studied, there was no significant difference
in mortality, the need for surgery, the radiographic outcome
or the length of hospitalization (14,15). For these reasons,
intrapleural fibrinolysis was not performed in this study.
Surgery is often selected as a treatment option when other
medical treatments fail because of its invasiveness and the
severity of potential complications; thus, surgery should
only be recommended in patients with a residual pleural
collection and persistent sepsis despite antibiotic therapy
and drainage (16).
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Two randomized clinical trials in adults that compared
first line VAT'S with medical treatment (chest tube drainage
with or without fibrinolytics and antibiotics) did not show a
survival advantage from early surgical intervention (17,18).
According to a meta-analysis which followed ACCP
guidelines, surgical treatment for empyema, regardless of
whether it was via VATS access or open access, showed
a superior success rate when compared with therapeutic
thoracocentesis, tube thoracostomy, and fibrinolysis. In
addition, surgical treatment was found to be superior to
simple drainage modalities in reducing total mortality (6).
In this study, four cases from the drainage group required
surgical intervention when lung expansion by the chest
tube insertion procedure was unsuccessful. Prior to
operation, clinical manifestations, such as the duration of
the preoperative period or a chest CT evaluation, failed to
determine these four cases as potentially stage III thoracic
empyema. The data also showed that groups that received
early surgical treatment had better prognoses and a shorter
length of hospitalization. These results indicate that with
tube insertions it is better to have an early operation than a
delayed operation.

There were several limitations to this retrospective study.
The cohort may be biased by patient selection and the small
number of patients that were examined.

In summary, in patients with early stage multiloculated
non-tuberculous thoracic empyema, VATS decortication is
superior to tube thoracostomy alone, and has been shown
to reduce the time required for drainage and the duration
of hospital stay. VATS also has a relatively high success
rate without significant morbidity. Therefore, VATS
decortication might be recommended as a first-line therapy
in non-tuberculous thoracic empyema.
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