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Background. Empyema remains a challenging entity for thoracic 
surgeons. The aim of this study was to evaluate preoperative pre-
dictors for unsuccessful thoracoscopic empyemectomy and post-
operative complications.

Materials and methods. There were 71 patients prospectively 
included in the study during the period from January 2011 to 
June 2014 in whom we performed thoracoscopic empyemecto-
my. Two main outcomes were evaluated: conversion and compli-
cations. Preoperative factors that could predict these outcomes 
were analyzed.

Results. Conversion to open thoracotomy was required in 
25.4% of cases. Fourteen (19.7%) patients had postoperative com-
plications. The multivariate analysis showed that the time of illness 
(odds ratio 1.1; confidence interval 1.1–1.2), normal temperature 
on admission (odds ratio 11.2; confidence interval 1.5–85.4) and 
frank pus found on thoracocentesis (odds ratio 6.9; confidence 
interval 1.6–29.4) had a significant influence on conversion from 
thoracoscopy to open thoracotomy. Pain (odds ratio 0.01; confi-
dence interval <0.01–0.6), subfebrile temperature on admission 
(odds ratio 10.1; confidence interval 1.4–73.5), positive pleural 
culture (odds ratio 8.5; confidence interval 1.0–70.1), Charlson co-
morbidity index (odds ratio 2.3; confidence interval 1.1–4.8), em-
pyema volume (odds ratio 1.002; confidence interval 1.000–1.005) 
and empyema density (odds ratio 0.8; confidence interval 0.6–1.0) 
had a significant influence on postoperative complications.

Conclusions. Longer time of illness, normal temperature on 
admission and frank pus in pleural aspiration increase probability 
of conversion. No pain, subfebrile temperature, higher Charlson 
comorbidity index on admission, positive pleural culture, higher 
volume and lower density of empyema on computed tomography 
scan increase probability of postoperative complications.
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BACKGROUND

Despite modern diagnostic methods and ap-
propriate treatment, pleural empyema remains 
a serious problem in terms of morbidity and 
mortality. The principal aims managing pleu-
ral empyema are to control the infection and to 
evacuate the infected material (1). For the evac-
uation of infected material and refiling residual 
space with the lung we usually need to perform 
any form of surgical intervention. Hence, sur-
gical management of pleural empyema plays an 
important role in the treatment of this disease, 
described already by Hippocrates (2–4). Tradi-
tionally, open thoracotomy represented the main 
stay of treatment for this condition, but recent-
ly numerous attempts have been performed to 
replace it by a minimally invasive approach (2, 
5–7). The precise role of video-assisted thoracic 
surgery (VATS) in the management of pleural 
empyema remains controversial and no consen-
sus is currently in place on which surgical option 
and for what the patient is the first line (8–10). 
Some recent studies suggest that VATS and open 
thoracotomy are showing similar treatment suc-
cess rates and are equally effective. Successfully 
done VATS, being less invasive, provides the ad-
ditional advantages of decreased postoperative 
discomfort, pain, better cosmetics, higher patient 
satisfaction and shorter hospitalization time, es-
pecially if performed relatively early (5, 8, 9, 11). 
However, in up to 59% of patients VATS is in-
adequate and conversion to open thoracotomy 
is necessary during the same operation (12, 13). 
Re-do surgery after VATS (when disease remains 
or complication occurs) reaches up to 11.5% and 
is higher compared to direct open thoracotomy 
(5, 9). So, failed VATS empyemectomy results in 
longer operating time, prolonged hospital stay, 
higher need of additional surgery, of a treatment 
at the Intensive Care Unit (ICU) and therefore 
increases treatment costs. The identification of 
preoperative factors that will allow surgeons to 
select the type of operation (VATS or open tho-
racotomy) could be of great interest in clinical 
practice.

The aim of this study was to determine poten-
tial preoperative features that might help to pre-
dict VATS conversion to open thoracotomy and 
postoperative complications.

METHODS

In this study we prospectively included patients 
with pleural empyema irrespectively of chronicity 
who had been treated in the period from January 
2011 to June 2014.

The diagnosis of empyema was confirmed in all 
cases finding at least one of the following features: 
purulent or opaque pleural fluid, positive fluid 
culture, loculations at CT scan or specific findings 
in pleural fluid (pH < 7.3, glucose < 2.22 mmol/l, 
LDH > 1000 IU/l, protein > 10 g/l, WBC > 500/µl) 
and general clinical signs of infection. We exclud-
ed patients with bronchopleural fistula, “empyema 
necessitatis”, mediastinitis, pulmonary or pleural 
malignancy or previous thoracic surgery.

Surgical operations in all patients in this study 
were started as VATS. All surgical procedures have 
been performed under general anesthesia using 
a double-lumen endotracheal tube for single lung 
ventilation. Usually two or three ports have been 
used. All infectious material (fluid, loculations, sep-
ta, solid debris and adherent peel from pleura) was 
removed, the lung was completely mobilized and 
decorticated. Material for microbiological analysis 
was collected in all patients. At the end of the proce-
dure, usually two 32 French gauge size chest tubes 
were inserted. Sometimes during the operation we 
assessed that it was impossible to perform opera-
tion by VATS successfully. In these cases, when it 
was impossible to enter the pleural cavity safely 
due to firm adhesions or to remove completely all 
debris from the underlying pulmonary surface in 
order to reach sufficient lung reexpansion, conver-
sion to the open thoracotomy was considered.

Two main outcomes have been evaluated. The 
first was failure of VATS surgery in terms of con-
version to open thoracotomy. Here we had two 
groups: a successful VATS group (operation end-
ed by VATS) and a conversion group (VATS oper-
ation was converted and ended as open thoracoto-
my). The second outcome was early postoperative 
complications: complicated and uncomplicated 
groups. Prolonged air leak (>5  days), wound in-
fection, hemothorax, persistence of disease (when 
clinical signs remained and a significant amount 
of effusion in the chest cavity was observed) 
and death were considered as complications. We 
looked for preoperative factors that could predict 
these outcomes. We analyzed the following variables: 
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age, sex, living place, the delay of surgery (the time 
from onset of symptoms till the operation), previous 
antibacterial treatment and therapeutic thoracocen-
tesis or intercostal drainage, symptoms and presence 
of fever on admission, presence of frank pus in pleu-
ral cavity, comorbidities calculating the Charlson co-
morbidity index (CCI) (14). The laboratory variables 
assessed were preoperative blood hemoglobin con-
centration, white blood cell (WBC) counts, serum 
C-reactive protein (CRP) levels; pleural fluid bacte-
riology, pH, protein, glucose, lactate dehydrogenase 
(LDH) levels, WBC counts and leukogram. Radio-
logical variables were collected on CT scan images: 
number of loculations, total volume of empyema, 
density of pleural fluid collection (in Hounsfield 
units), thickening of parietal pleura, and presence of 
air bubbles in the empyema cavity.

The hospital stay, postoperative hospital stay, 
time at the Intensive Care Unit (ICU), operating 
time, postoperative morbidity and mortality were 
also recorded.

Statistical analysis was performed using SPSS 
19.0 for windows (SPSS Inc. Chicago, Illinois, 
USA). Categorical data were presented as frequen-
cy (%) and continuous variables were expressed 
as a mean ± standard deviation (SD) if there was a 
normal distribution, otherwise as median and quar-
tile range (QR). Normal distribution of continuous 
data was tested by the Shapiro-Wilk test. Potential 
outcome predictive factors were evaluated using an 
univariate binary logistic regression analysis. The 
factors with p-value <0.4 were included in the mul-
tivariate binary logistic regression analysis model. 
A statistical significance level was set at 0.05.

RESULTS

We evaluated 71 consecutive cases where thora-
coscopic empyemectomy had been performed. 
There were 62 males and nine females, having 
a mean age of 52 ± 16 years. The main symptoms 
presented on admission are shown in Table 1.

Table 1. Main symptoms presented on admission

Symptom n (%)
Fever 65 (91.5)

Chest pain 60 (84.5)
Dyspnea 50 (70.4)
Weakness 38 (53.5)

Cough 30 (42.3)

A video-assisted thoracoscopic procedure was 
successfully performed in 53 (74.6%) cases, whereas 
in 18 (25.4%) cases conversion to the open thoracot-
omy during the same operation was required. The 
obliterated pleural space by dense adhesions (in 12 
patients) and the inability to achieve total lung re-
expansion (in five patients) were the main reasons 
for conversion. The last patient was converted to 
an open thoracotomy for severe obesity, when the 
standard trocars and instruments were too short to 
reach the pleural space. The preoperative features of 
patients are shown in Table 2.

Table 2. Preoperative features of 71 patients

Variable
N (%), mean 

(±SD) or median 
(QR)

Sex: male 62 (87.3%)
Age, years 52 ± 16

Living place: city 55 (77.5%)
Delay of surgery, days 19 (10–25)

Prior treatment at the hospital 58 (81.7%)
Prior antibiotic therapy 59 (83.1%)

Prior therapeutic thoracocentesis 
or chest tube

21 (29.6%)

CCI score 0 (0–1)
Fever, oC 38.0 ± 0.7

Blood
hemoglobin, g/l 120.5 ± 19.9

WBC count, u/µl 12.2 (8.9–16.6)
serum C-reactive protein, mg/l 143.6 (91–203)

Pleural fluid
frank pus in aspiration 23 (32.4%)

pH 7.1 ± 0.3
protein, g/l 44.6 (41.9–49.7)

glucose, mmol/l 1.9 (0.3–3.5)
LDH, u/l 4352 (751–8206)

WBC count, u/µl 4120 (1030–28400)
neutrophils, % 85 (59–91)

lymphocytes, % 13 (6–36)
monocytes, % 1 (1–2)

positive culture 17 (23.9%)
CT density of empyema, HU 14.8 ± 5

CT parietal pleura thickening, mm 4 (3–5)
CT volume of empyema, ml 780 (618–1121)
CT number of loculations 2 (1–3)

CT air bubbles in empyema cavity 21 (29.6%)
SD – standard deviation; QR – quartile range; CCI – Charlson 
comorbidity index; WBC – white blood cell; LDH – lactate dehy-
drogenase; CT – computed tomography; HU – Hounsfield unit.

The median duration of hospital stay was 11 days 
(QR 9–16). The mean operating time was 82  ±  26 
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minutes and the median postoperative hospital stay 
was 7  days (QR 6–10). There was a significant dif-
ference in the operating time comparing successful 
VATS and conversion groups: 76 ± 22 and 100 ± 28 
minutes, respectively, p  <  0.001. Converted cases 
more often required treatment at the ICU, the mean 
duration was 0.62 ± 0.66 vs 0.94 ± 0.54 days, p = 0.045.

Fourteen patients (19.7%) had postoperative 
complications (Table 3). Six of them required ad-
ditional surgery: three due to postoperative hemo-
thorax and three due to persistence of disease. All 
six patients who required re-do surgery in the early 
postoperative period after primary operation were 
patients from the successful VATS group. And there 
were no patients who required re-do surgery in the 

conversion group. The reason of single death (hepat-
ic cirrhosis) was not associated with pleural empye-
ma and it was in the conversion group.

Complications were associated with longer hos-
pitalization time (11  (QR  8–13) days in the un-
complicated group vs 23  (QR  18–29) days in the 
complicated group, p  <  0.001), postoperative time 
(7 (QR 6–8) vs 20 (QR 14–25) days, p < 0.001) and 
ICU time (1 (QR 0–1) vs 1 (QR 1–2) day, p = 0.028).

According to the univariate binary logistic re-
gression analysis on the factors that make influence 
on conversion, we have found that delay of surgery 
and frank pus in aspiration significantly increase 
the conversion rate. Searching for independent 
predictors of conversion on the multivariate logis-
tic regression analysis we have found that each day 
of illness before surgery significantly increased the 
chance of conversion by 1.1 times, frank pus in as-
piration by 6.9 times and normal temperature on 
arrival by 11.2 times (Table 4).

Analyzing the factors that make influence on 
complications according to the multivariate logis-
tic regression analysis we have found that no pain, 
subfebrile temperature on admission, positive 
pleural fluid culture, higher CCI score, lower den-
sity and higher volume of empyema on the CT scan 
significantly increased the chance of complications. 
These factors are independent predictors of com-
plications (Table 5).

Table 4. Influence of different preoperative factors on conversion (univariate and multivariate logistic regression analysis)

Factor Univariate analysis* Multivariate analysis
OR (95% CI) p-value OR (95% CI) p-value

Living place: city 0.5 (0.1–1.5) 0.210
Delay of surgery, days 1.1 (1.0–1.2) 0.003 1.1 (1.0–1.2) 0.003

               Symptoms: pain 4.0 (0.5–33.3) 0.206
  cough 0.6 (0.2–1.9) 0.378

     dyspnea 0.6 (0.2–1.7) 0.320
fever 0.3 (0.1–1.6) 0.165

Prior treatment at the hospital 0.5 (0.1–2.4) 0.369
Normal temperature on admission 4.8 (1.0–23.8) 0.057 11.2 (1.5–85.4) 0.02
Blood WBC count on admission 0.9 (0.8–1.0) 0.261

CRP level on admission 0.99 (0.99–1.00) 0.093
Frank pus in aspiration 3.8 (1.3–11.8) 0.018 6.9 (1.6–29.4) 0.009

LDH in pleural fluid 1.0 (1.0–1.0) 0.190
Monocytes (%) in pleural fluid 1.1 (0.9–1.5) 0.334

Positive pleural fluid culture 1.9 (0.6–6.2) 0.284
Prior thoracocentesis or chest tube 0.4 (0.1–1.5) 0.175
CT parietal pleura thickness, mm 1.3 (0.7–2.4) 0.360
CT air bubbles in empyema cavity 1.8 (0.6–5.5) 0.320

* Showed only factors (with p < 0.4) included in the multivariate logistic regression analysis model; OR – odds ratio; CI – confi-
dence interval; WBC – white blood cell; CRP – C-reactive protein; LDH – lactate dehydrogenase; CT – computed tomography.

Table 3. Postoperative complications

Complication
Success-
ful VATS 

n = 53

Con-
version 
n = 18 p-

va
lu

e

Total 10 (18.9%) 4 (22.2%) 0.742
Persistence of 

disease
4 → 3* 0

Prolonged air leak 2 1
Wound infection 1 2

Hemothorax 3 → 3* 0
Death 0 1

* Cases that required re-do surgery in the early postoperative 
period; VATS – video-assisted thoracic surgery.
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DISCUSSION

Pleural empyema is a complex clinical entity that 
has defied randomized controlled trials and ef-
forts to define the best clinical practices because 
of the multitude of patient factors that determine 
treatment outcomes (3, 15). Even with moderate 
or minimal infectious or respiratory symptoms, 
pleural empyema exposes the patient to devastat-
ing morbidity if neglected or operated on too late 
(8).

This study was not a randomized comparative 
trial of different therapeutic options. However, 
understanding of preoperative prognostic factors 
for conversion and complications is, nevertheless, 
critical to choosing the best therapeutic attitude.

The clinical manifestations of pleural empy-
ema vary according to the underlying infection, 
general status of patient, etiology and chronicity 
of the disease. Usually clinical findings are fever 
(60–86% of patients), chest pain (60%), dyspnea 
(47–74%), cough (31%), sputum production, poor 
appetite, weight loss (1, 6, 8). In our patients the 
main symptoms were fever, chest pain, dyspnea 
and cough.

Patient selection for and timing of surgical inter-
vention usually remain a matter of expert opinion 
and varies widely between institutions (10, 16). De-
spite the advantages of VATS, according to different 
authors including different groups of patients, it is 
associated with up to 59% of conversion to open 
thoracotomy (1, 3, 5–7, 9, 11–13, 15, 17–25). The 
conversion rate in our study, according to the fact 
that we also included advanced (stage III) cases of 
empyema, was not very high – 25.4%. Conversion 
to the thoracotomy is usually considered if there is 
impossible to enter the pleural cavity due to firm 
adhesions, completely dissect the peel from the un-
derlying lung surfaces to achieve enough lung reex-
pansion or in cases of severe bleeding or significant 
air leak (12, 18–21, 23). The first two were the main 
reasons for conversion in our study. The last pa-
tient was converted due to severe obesity. Because 
of a higher rate of conversion to open thoracotomy 
and technical difficulties during the surgery, VATS 
empyemectomy would clearly show better results 
when applied at the appropriate time. The timing of 
surgery is very important because it is expected to 
be a major prognostic factor in postoperative out-
comes (8, 26). Unfortunately, there is a lack of data 

Table 5. Influence of different preoperative factors on complications (univariate and multivariate logistic regression 
analysis)

Factor Univariate analysis* Multivariate analysis
OR (95% CI) p-value OR (95% CI) p-value

Age, years 1.02 (0.98–1.06) 0.292
Delay of surgery, days 1.03 (0.98–1.08) 0.203

Symptoms: pain 0.4 (0.1–1.4) 0.143 0.01 (<0.001–0.6) 0.026
Prior treatment at the hospital 3.5 (0.4–29.2) 0.253

Prior antibiotic therapy 3.1 (0.4–26.4) 0.298
CCI score 1.6 (1.0–2.6) 0.064 2.3 (1.1–4.8) 0.032

Subfebrile temperature on admission 3.1 (0.9–10.3) 0.069 10.1 (1.4–73.5) 0.022
Febrile temperature on admission 0.4 (0.1–1.3) 0.137

Hemoglobin on admission 0.99 (0.96–1.02) 0.329
Frank pus in aspiration 1.8 (0.5–5.9) 0.354
Protein in pleural fluid 1.03 (0.97–1.10) 0.356

LDH in pleural fluid 1.0 (1.0–1.0) 0.114
Monocytes (%) in pleural fluid 1.1 (0.9–1.5) 0.342

Positive pleural fluid culture 3.1 (0.9–10.9) 0.072 8.5 (1.0–70.1) 0.046
CT density of empyema, HU 0.9 (0.8–1.0) 0.198 0.8 (0.6–1.0) 0.037
CT volume of empyema, ml 1.001 (0.999–1.002) 0.302 1.002 (1.000–1.005) 0.031
CT number of encapsulates 0.7 (0.4–1.3) 0.320

CT air bubbles in empyema cavity 2.1 (0.6-7.1) 0.230
* Showed only factors (with p < 0.4) included in the multivariate logistic regression analysis model; OR – odds ratio; CI – confidence 
interval; LDH – lactate dehydrogenase; CCI – Charlson comorbidity index; CT – computed tomography; HU – Hounsfield units.
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regarding the optimal timing of surgical interven-
tion, so there is no consensus regarding this issue. 
Some recent studies identified that delayed referral 
to surgery or longer anamnesis lead to higher con-
version rate and consequently increases morbidity 
and mortality (1, 3, 12, 15, 21, 24, 25, 27). Chung 
and colleagues in their recent retrospective analysis 
of 120 cases of VATS empyemectomies stated that 
patients with the symptom duration of less than 
four weeks showed better early results compared 
to those with the symptom duration greater than 
four weeks (16). In other study done by Lardinois 
and colleagues, it was suggested to use conversion 
thoracotomy when the symptom duration is more 
than two weeks before surgery (25). However, 
Waller and colleagues stated that the success of 
VATS decortication is not related to either the delay 
between onset of symptoms or hospital admission 
and surgery (19). In our study we have found that 
longer anamnesis, normal temperature on arrival 
and frank pus in pleural aspiration (signs show-
ing more advanced disease) significantly increased 
the conversion rate. On the basis of our results the 
importance of early VATS in the management of 
pleural empyema, which was also reported in other 
previous studies (16, 17, 24, 28), seems to be more 
justified. Clinically it may provide better clues for 
the decision to perform the early surgical approach.

The positive culture from the pleural space is as-
sessed by different authors in 10–60% of patients 
(5, 6, 8, 15, 24, 25, 28–32). Such a low percentage 
of positive cultures may represent an effective anti-
biotic treatment prior to sample collection. It may 
also suggest that continual presence of bacteria is 
not necessary to sustain the ongoing inflammato-
ry response after the initial bacterial invasion (1). 
In our study the positive pleural fluid culture was 
observed only in 23.9% of patients. The sterility 
of pleural fluid may reflect the chronicity of the 
process as well as may be associated with the prior 
antibacterial treatment, which was used in 83.1% 
of our patients. According to our data, the positive 
culture did not have a significant influence on the 
rate of conversion. Stefani and colleagues also have 
not found any significant influence of positive cul-
ture on conversion (24). Lardinois and colleagues 
stated that only Gram-negative bacteria signifi-
cantly increased the rate of conversion but in gen-
eral the positive culture had no influence on con-
version (25). On the other hand, according to our 

data and to the Okiror and colleagues study (31), 
the positive culture significantly increased the risk 
of postoperative complications.

The average length of hospitalization varies 
from 5.7 to 18.5 days, but is significantly longer if 
VATS fails or if complications occur (3, 6, 8, 9, 17, 
32–34). Postoperative stay, as stated by Waller and 
colleagues, is significantly longer in the conversion 
group vs the successfully done VATS group (8.5 
and 5.5 days) (19). In our study, as well as in Stefani 
and colleagues work (24), the postoperative time 
did not differ significantly between the successful 
VATS and conversion groups. We have found a sig-
nificant difference in the postoperative time only if 
complications occurred. However, time spent at the 
ICU after the operation was significantly higher in 
the conversion group.

In our study the mean operating time was 
82 ± 26 min. However, this time was significantly 
longer if operation was converted to thoracotomy 
(76 ± 22 vs 100 ± 28 min, p < 0.001). Similar sig-
nificant differences are shown in the studies made 
by Waller and colleagues (19) and Stefani and col-
leagues (24), where the operating time was signif-
icantly shorter in the successful VATS group com-
pared to the conversion group.

The complication rate after VATS empyemecto-
my varies from 9% to 40.2% (5, 6, 8, 9, 11, 17, 18, 
20, 24, 25, 32). Prolonged air leak, bleeding, recur-
rence or persistence of the disease, surgical wound 
infection and residual pleural space are the most 
common complications. However, renal insuffi-
ciency, deep venous thrombosis, chylothorax, le-
sion of diaphragm, high response atrial fibrillation 
by some authors are also mentioned (5, 6, 8, 9, 11, 
18, 20, 22). In our series the complication rate was 
19.7% (14 out of 71 patients): recurrence of disease 
(four patients), prolonged air leak (three), wound 
infection (three), hemothorax (three) and in-hos-
pital death (one). Terra and colleagues (5) as well 
as Stefani and colleagues (24) in their studies men-
tioned that VATS is associated with a significantly 
lower rate of postoperative complication compared 
with converted to open thoracotomy cases. Differ-
ently from these authors, we have not found any 
difference in the complication rate between the 
successfully done VATS and converted cases. How-
ever, analyzing the treatment that was necessary to 
cure complications we have found that all six pa-
tients (8.5%) who required surgical reintervention 
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(three for recurrence of disease and three due to 
hemothorax) were patients from the VATS group. 
According to Lardinois and colleagues, recurrence 
of empyema that required re-do surgery was found 
in 2.4% of cases and did not differ between the 
VATS and open thoracotomy groups (25). Marra 
and colleagues identified 6.5% of recurrence after 
VATS empyemectomy that required re-do surgery 
(32). Terra and colleagues, similarly to our data, 
have found that the reintervention rate not signifi-
cantly but was higher in the VATS group compared 
with the open thoracotomy group (11.5% (13/113) 
vs 6.5% (6/93)) (5). According to other authors, 
treatment failures requiring any reintervention 
post VATS occur in 2.4–9.2% (5, 9, 25).

In our study one patient died postoperatively 
(1.4%). The reason of death, similarly to Marra and 
colleagues data (32), was not associated with pleu-
ral empyema. Postoperative mortality in literature 
varies from 0% to 5.6% (17–19, 21, 32).

Recent studies indicate a poor association of 
imaging results with patient outcomes with thera-
py (10). Abnormalities on CT scan do not predict 
the stage of empyema nor its likelihood of requir-
ing surgical intervention (1). Furthermore, radio-
logical features on CT are not predictive of what 
patients require conversion to thoracotomy from 
VATS (6, 7, 35). That was also confirmed in our 
study: radio logical features on CT scan had no in-
fluence on the rate of conversion. However, lower 
density and higher volume of empyema on CT scan 
significantly increase complication rate.

Finally, empyema is a pleural space infectious 
disease with a broad clinical spectrum. It is essen-
tial to fully understand its dynamic process and ap-
proach with the most efficient treatment modality 
at the most appropriate time.

CONCLUSIONS

Patients presenting with frank pus in the pleural 
cavity and without fever will likely require thora-
cotomy. Each day of surgery delay significantly in-
creases the need of thoracotomy. So, early surgical 
referral is mandatory for a successful VATS empy-
emectomy. No pain, subfebrile temperature, higher 
CCI score on admission, positive pleural culture as 
well as higher volume and lower density of empy-
ema on CT scan increase the probability of post-
operative complications. VATS empyemectomy is 

associated with higher risk of re-do surgery in the 
early postoperative period compared with open 
empyemectomy.
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TORAKOSKOPINĖS PLEUROS EMPIEMOS 
OPERACIJOS NESĖKMIŲ IR KOMPLIKACIJŲ 
PROGNOSTINIAI VEIKSNIAI

Santrauka
Tikslas. Nustatyti nesėkmingos torakoskopinės empie-
mektomijos ir pooperacinių komplikacijų priešoperaci-
nius prognostinius veiksnius.

Medžiaga ir metodai. Į stebėjimo tyrimą buvo 
įtrauktas 71 ligonis, sirgęs pleuros empiema nuo 2011 m. 
sausio iki 2014 m. birželio mėn. Visus tiriamuosius buvo 
siekiama pagydyti atliekant torakoskopinę empiemek-
tomiją. Vertintos dvi išeitys: konversija į atvirą torako-
tomiją (nesėkminga torakoskopinė operacija) ir poo-
peracinės komplikacijos. Analizuoti priešoperaciniai 
veiksniai, galėję turėti įtakos operacijos išeitims.

Rezultatai. Konversijos į atvirą torakotomiją prirei-
kė 18 (25,4 %) ligonių. Keturiolika (19,7 %) ligonių pa-
tyrė pooperacines komplikacijas. Daugialype regresine 
analize nustatyta, kad sirgimo laikas (šansų santykis 1,1; 
pasikliautinas intervalas 1,1–1,2), normali temperatūra 
atvykus (šansų santykis 11,2; pasikliautinas intervalas 
1,5–85,4) ir pūliai pleuros ertmėje (šansų santykis 6,9; 
pasikliautinas intervalas 1,6–29,4) reikšmingai lėmė 
konversiją į atvirą operaciją. Skausmas (šansų santykis 
0,01; pasikliautinas intervalas <0,01–0,6), subfebrili 
temperatūra atvykus (šansų santykis 10,1; pasikliautinas 
intervalas 1,4–73,5), teigiamas pleuros punktato pasėlis 
(šansų santykis 8,5; pasikliautinas intervalas 1,0–70,1), 
Charlson’o gretutinių ligų indeksas (šansų santykis 2,3; 
pasikliautinas intervalas 1,1–4,8), empiemos tūris (šan-
sų santykis 1,002; pasikliautinas intervalas 1,000–1,005) 
ir tankis kompiuterinės tomografijos tyrimo duomeni-
mis (šansų santykis 0,8; pasikliautinas intervalas, 0,6–
1,0) turėjo reikšmingos įtakos pooperacinėms kompli-
kacijoms.

Išvados. Ilgesnis sirgimo laikas, normali tempe-
ratūra atvykus ir pūlių radimas pleuros ertmėje didi-
na nesėk mingos torakoskopinės operacijos galimybę. 
Skausmo nebuvimas, subfebrili temperatūra, didesnis 
Charlson’o gretutinių ligų indeksas atvykus, teigiamas 
pleuros punktato pasėlis, didesnis empiemos tūris bei 
mažesnis tankis, nustatomas kompiuterinės tomografi-
jos tyrimu, didina pooperacinių komplikacijų galimybę.

Raktažodžiai: pleuros empiema, vaizdo torakosko-
pinė operacija, nesėkmingas gydymas, komplikacijos


