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Abstract 

Background: Development of multiloculation and septation in complicated parapneumonic pleural effusion (PPE) may lead to difficult 
treatment. The studies pointed out that as fibrinolytic therapy might have the potential of complications and a time consuming character, 
so we should change our management strategy in such patients. 
Objectives: In this study, we aimed to investigate whether or not uniportal video-assisted thoracoscopic surgery (UVATS) is an initial 
effective therapy based on clinical and radiologic manifestations.  
Methods: In this retrospective study, sixty patients who underwent UVATS as the initial intervention with the diagnosis of multiloculated 
PPE were evaluated between 2016-2019. The patients comorbidities, ASA scores, durations of hospital stay and tube thoracostomy, rate 
of thoracotomy/decortication, the type of pleural fluid cell and also broad-spectrum antibiotic use, culture results, % neutrophil (NE) 
ratio with other biochemical parameters before and after VATS were recorded and analyzed. 
Results: Of the patients, 46 of them (77%) underwent UVATS and a subsequent second port incision was inserted in 14 patients,. 
Shortening of broad-spectrum antibiotic use after VATS was found to be statistically significant in the patients underwent early VATS (p 
<0.05). We found a statistically significant decrease in the rate of NE % after VATS (p <0.05), that is consistent with the clinical and 
radiological improvements. The radiological improvement was detected in 96.6% of the patients. 
Conclusion: We conclude that early UVATS without prior tube thoracostomy is a simple, effective and reliable method as the first-line 
treatment in patients with complicated PPE. It also confirms that earlier administration of UVATS and more aggressive therapy in the 
proper indications offers better clinical results. 
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1. Background 

Parapneumonic pleural effusion (PPE) is defined 
as fluid accumulation in the pleural space due to 
pulmonary infections. It is observed in 57% of 
bacterial pneumonia and 10% of them require 
drainage. Complicated PPE is the infection of 
parapneumonic pleural fluid with bacteria or other 
microorganisms and pus accumulation in the 
pleural space. This condotio is due to pneumonia 
and occurs in a considerable rate of such patients 
(1-4).  

Complicated PPE and empyema are conditions 
that do not regress with antibiotics and require 
surgical intervention. Regarding the accumulation 
of fibrin during the fibrino-purulent stage; 
multiloculation and septation develops and leads to 
prolonged hospital stay and increased mortality (5). 
At this stage, the interventions such as tube 
thoracostomy, intrapleural fibrinolytic therapy 
(IPFT), video-assisted thoracoscopic surgery 
(VATS) is applied for deloculation and rarely 
thoracotomy decortication are used as a 
therapeuric option (2,3). Previous studies carried 
out aimed to analyze the efficacy of IPFT and VATS 

deloculation, pointed out similar results in terms of 
clinical and radiological outcomes. However, VATS 
technique was associated with shorter thoracic 
catheterization and hospital stay (6). On the other 
hand, drainage and IPFT even with with tissue 
plasminogen activator(tPA) and Deoxyribonuclease 
(DNase) can fail in approximately 30% of patients 
(7).  

It is no longer clear that IPFT is time-consuming 
and potentially complicative technique (28,29,30). On 
the other hand, in recent years in our country access 
to fibrinolytic agents for clinical practice is reduced. 
Above all, improvement and attainability of the 
minimal invasive techniques almost in every clinic is 
a known fact, so we started to perform a newly 
approach in patients with complicated PPE just as 
diagnosed by the chest physicians. 

 

2. Objectives 

In this study, we investigated the effectiveness of 
UVATS deloculation with pleurectomy/decortication 
as the first line management method without prior 
tube thoracostomy in the patients with complicated 
PPE with multiloculation and septation.  

https://ircmj.com/index.php/IRCMJ/article/view/1789
http://creativecommons.org/licenses/by-nc/4.0/)
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3. Methods 

From 2016, we started to perform UVATS as the 
primary treatment option in the cases with 
complicated parapneumonic pleural effusions (PPE) 
in our clinic. The indication of primary 
administration of UVATS in the patients with 
complicated PPE was mainly based on the clinical 
status as well as the radiologic findings. The patients 
showing the classical symptoms of PPE with/without 
toxic status/fewer and accompanying a septated 
pattern in USG/CT, associated with an unsuccessful 
thoracentesis basically built our case pool and 
included in our study. 

A total of 60 patients with the diagnosis of 
complicated PPE showing septation and 
multiloculation whom underwent VATS deloculation 
and/or decortication as the first line treatment 
method were included in this study. These results 
were retrieved and analyzed retrospectively between 
2016 and 2019. The patients with advanced stage 
empyema which needed to thoracotomy 
decortication were excluded from the study. 

In out study, fifteen patients were female and 45 
were male with the average age of 53 (Mean±SD= 
53±16). In all patients, thoracic computerized 

tomography (CT) scan, thoracic USG and 
thoracentesis were performed before the procedure 
(Figure 1, 2). The thoracentesis biochemical analyzes 
were conducted 10-14 days after the first complaints 
of study participants including: pleural fluid pH<7.2, 
LDH>1000 IU/L and glucose <60mg/dl, and 
leukocyte count>100,000 in cell count/mm3, 
polymorphonuclear leukocyte dominance were 
detected and the findings were compatible with 
complicated parapneumonic pleural effusion. 

During thoracic USG and CT scan when septation 
and multiloculation (Figure 3, 4, and 5) were 
observed as soon as the port incision area was 
marked for the optimal entrance for the intended 
VATS procedure. All of the patients were followed-up 
for an average of 22 months. 

In addition to the demographic characteristics of 
the patients; co-morbidities, ASA scores, hospital 
durations after VATS, tube thoracostomy duration 
after the procedure, prescribed broad-spectrum 
antibiotic pre and post VATS, serum white blood cell 
count (WBC), C-reactive protein (CRP), serum 
calcium (Ca) and potassium (K) values, neutrophil 
ratio (NE%) and pleural fluid cell count were 
recorded (Tables 1, 4). A statistical comparison  
was made between serum WBC, NE %, CRP, calcium

 

 

Figure 1. A-B: Preoperative CT of the patient treated with VATS. VATS: Videoassisted thoracoscopic surgery; CT: Computed 
tomography 

 

 

Figure 2. A-B: Preoperative CT of the patient treated with VATS. VATS: Video assisted thoracoscopic surgery; CT: Computed 
tomography 
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Figure 3. Intraoperative (VATS) septation and multiloculation of the patient (A-B) and postoperative chest radiography (C) 

 

 

Figure 4. Intraoperative (VATS) Empeyema Photos 

 
 

(Ca) and potassium (K) values of the patients before 
and after VATS procedure. 

In 75% (n= 46) of the patients, UVATS prodcedure 
was performed and a second port incision was made in 
14 patients, subsequently. Awake VATS performed 
 in two patients and just one patient required 
thoracotomy/decortication (%1,66). In whom visceral 
pleura wrapped the lung as a very thick layer 
preventing its expansion as the intraoperative finding 
and considered to be ineffective and recovered with 
VATS. 

The success rates of the procedure were 

compared based on the need of decortication via 
thoracotomy. Additionally it was defined as the 
resolution of empyema with reexpansion of lungs in 
radiographic imaging (Figure 3C), the absence of 
sepsis, and no need to additional drainage 
procedures.  
During follow-ups in the first and 3rd month-visit, we 
routinely checked the last status of the pleura (in 
terms of checking the pleural thickening) by the 
means of contrast enhanced thorax CT scan. Also, 
radiologically abnormal findings such as thoracic 
asymmetry and elevation of the diaphragm were the  

 
 

 
 

Figure 5. Intraoperative (VATS) View; Thickness visceral pleura and end of the decortication 
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Table 1. DemographicCharacteristics of Patients 

Patients (N=60) N (%) 
Age(mean) 56 (53±16) 100 

Male 45 73.3 
Female 15 26.7 

COPD 11 19.6 
Cigarette 17 30.4 
Use of Antiaggregant and Anticoagulant 10 17.8 

ASA 1 2 3.6 
ASA 2 20 36.4 
ASA 3 28 43.6 
ASA 4 10 18.2 

                                                       ASA: AmericanSociety of Anesthesiologists  
                                                      COPD:Chronic obstructive pulmonary disease 

 
Table 2. Comorbidities of patients 

 N % 
Malignancy 5 8.9 
Aortic Injury 1 1.8 
Chronic Kidney Disease 2 3.5 
Pulmonary Embolism 2 3.5 
Autoimmune Disease 3 5.3 
Tuberculosis 1 1.8 

 
other criteria as well as the pleural thickening depicting 
the residual disease requiring decortication. 
 
3.1. Statistical Analysis 

The continuous variables in this study were 
indicated by means and standard deviations, and 
categorical data were presented by numbers and 

percentages. Mann–Whitney U test was used to 
evaluate the difference between pre- and post-
operative blood values of the patients. The duration 
of antibiotic use of the patients before and after VATS 
was evaluated with the repeated measures ANOVA 
test. The statistical significance level was accepted as 
p-value less than 0.05. 

 
Table 3. Results 

 Patients (N=60) (100%) 
General Anesthesia 58 
Awake Patient 2 
Uniportal 46 (77%) 
Thoracotomy 1 
Hospitalization Duration(DaysMean) 12 
Antibiotic Use Before VATS (Days) 11 
Antibiotic Use After VATS (Days) 8 (P<0.05) 
Total Drainage Amount(Mean) 580 ml 
Heimlich Valve Use 17 (31%) 
Active Digital Suction System 5 (9%) 
Radiological Improvement 58 (96.6%) 
Pleural Fluid Culture Reproduction 4 (7.2%) 
Tuberculosis Culture or Histopathology 6 (10.8%) 
Tube Thoracostomy Durations(Mean) 9 days 

 
Table 4. Group (N=60) p Value 

WBC(103/uL) 
Preop 9,27(mean)  
Postop 7,36(mean) p> 0.05 

NE(%) 
Preop 78%  
Postop 64% p< 0.05 

CRP(mg/L) 
Preop 14  
Postop 5 p< 0.05 

Ca(mg/dl) 
Preop 8.6  
Postop 8.4 p> 0.05 

K(mmol/L) 
Preop 4.6  
Postop 4.4 p> 0.05 

                                                       WBC: White Blood Cell, NE: Neutrophil Ratio, CRP: C-Reactive Protein,  
                                                       Ca: Serum Calcium Level, K: Serum Potassium Level 

 
4. Results 

In four of the patients (% 6,6) Gram positive cocci, 

enterococcus and coagulase negative staphylococcus 
were detected in the pleural fluid microbiological 
culture; no growth were observed in the samples of 
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other patients. The average duration of broad-
spectrum double and even triple antibiotic use before 
VATS was eleven days whereas this value was 
calculated as eight days in the patients underwent 
early VATS. The p-value related to the difference 
between the duration of antibiotic use before and 
after VATS procedure was calculated as 0.01. The 
shortening of duration of broad-spectrum antibiotic 
use after VATS was also found to be statistically 
significant (p <0.05).  

Although, our patients were predominantly 
placed in the ASA III group (43%), any serious 
complications related to cardiac, respiratory and/or 
systemic pathology that would cause postoperative 
morbidity or mortality were not observed after VATS 
procedure, similarly no mortality occurred. 

Analyzing the differences in WBC, CRP, Ca and K 
values of the patients before and after the VATS 
procedure and were not statistically significant. But, 
our findings showed a statistically significant 
decrease in NE% ratio (p<0.05) and preoperative 
neutorphil ratio that was calculated as 78%, 
following VATS, its rate dramatically reduced in 
average to 64%.  

The duration of tube thoracostomy in patients 
with complicated PPE was about nine days with an 
average hospital stayof 12 days. Active digital 
suction system was to be used in five patients (9%) 
for the unexpected postoperative space and/or air 
leakage.  

A total of 17 (31%) patients were discharged with 
Heimlich valve because of pleural fluid drainage of 
200-300 ml per day and minimal intrathoracic steril 
space. All the remaining patients were discharged 
upon drainage was terminated and removed. There 
was no major complications and mortality at the 
postoperative follow-up. In postoperative 
histopathological examination and tuberculosis 
culture results, unexpected malignancy was 
diagnosed in five patients (9%) referring to oncology 
department for adjuvant treatment. Bsides, 
tuberculosis reported in six patients (10.8%) and 
anti-tuberculosis treatment was administrated by 
pulmonologists. In short and long-term follow-ups 
after VATS, the radiological imaging presented an 
improvement in 96.6 % of the patients (Table 3). 

 

5. Discussion 

Pleural effusion occurs in 57 % of bacterial 
pneumonias and becomes complicated in 10 % of 
cases (4). The treatment of complicated PPE is widely 
done by drainage and tube thoracostomy is 
commonly used as the initial method for this purpose. 
Antibiotics alone are rarely successful and can be 
justified only in specific circumstances. Early 
drainage with or without intrapleural fibrinolytics is 
usually required (13).  

Despite tube thoracostomy, the total drainage of 

the pleural effusion can not be achieved in the 
presence of multiloculation and septation due to 
fibrin deposition during the fibrino-purulent stage of 
parapneumonic effusion course. In the patients with 
complicated PPE, fibrin deposits are seen after 
inflammatory products, inadequate treatment, and 
cause mortality, morbidity and an increase in the 
duration of hospital admission (5). In such patients, it 
is reported that intrapleural fibrinolytic therapy 
should be preferred together with VATS and/or tube 
thoracostomy and is the most effective treatment (2, 
7, 9, 10). In the literature review, some studies 
suggested that VATS procedure as a minimal invasive 
management is the best option for most patients. 
Similarly, many studies suggested the superiority of 
VATS or thoracotomy over simple drainage 
techniques (19, 26, 27).  

In a large retrospective study on 420 patients 
conducted by Tong, the VATS decortication was 
demonstrated as safe and effective method with 
functional results comparable to thoracotomy 
decortication (13). Similarly, Shrestha et al., enrolled 
37 patients to his study in which VATS was 
conducted in early and late empyema conditions and 
he demonstrated that it was beneficial for such 
patients (14). The European Association of Cardio-
Thoracic Surgery (EACTS) concluded that VATS has 
an important role in the management of pleural 
empyema because of its safety and effectiveness both 
in stage II and stage III of this condition (15).  

Similarly, Wozniak et al. commented that their 
findings strongly suggested that early and 
aggressive management provided the better 
outcomes for the patients, especially those with 
empyema that is a clinically advanced stage of PPE 
(7). İn our clinic, from 2016 we started  to perform 
UVATS as the initial treatment option in complicated 
PPEs. Our indication of primarily use of UVATS in 
the patients with complicated PPE was mainly based 
on the clinical status as well as the radiological 
appearance of the patients. The patients showing 
the classical symptoms of PPE with/without toxic 
status/fever and had an accompanying septated 
pattern in USG/CT scans were associated with an 
unsuccesful thoracentesis, basically builded our case 
pool. Such patients emergently admitted to the 
operating room, sometimes on the same day for 
UVATS not tube thoracostomy. So, we did not need 
to prescribe any fibrinoliytic drugs. As direct VATS 
deloculation and removal of fibrin membranes with 
decortication showed the same/more successful 
effectiveness. We minimised the risk of possible side 
effects of any fibrinolytic agent as well as the 
possible longer hospital stay by rapidly conducting 
this procedure. 

Thoracic USG is a safe and simple diagnostic 
method in complicated PPE that is very sensitive in 
detecting the septations in the pleural fluid (31). 
Meanwhile, thoracic USG have advantages over CT 
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scan, including absence of radiation exposure, non-
invasiveness and identification of the distribution of 
pleural fluid, especially the presence of loculations 
and septation. Moreover, it permits a guide to detect 
the most optimal pleural space for port incision 
before VATS procedure.  

Additionally, thoracic USG patterns is well 
corresponded with intraoperative pleural findings 
and presents the prognosis of the condition (16). In 
our cases we used routine thoracic USG in all our 
patients in order to confirm the septation and also 
determine the appropriate port placement for UVATS. 
In the light of our experience, we commit that rapid 
bedside thoracic USG might solely provide us the 
opportunity to make a quick decision for early VATS 
instead of implementation of tube thoracostomy. 

In the literature review, the surgical series on 
complicated PPE have generally focused on the rate 
of intraoperative conversion from VATS decortication 
to open thoracotomy. In the retrospective study of 
Solaini et al., VATS was performed as the first choice 
in 110 patients in the treatment of advanced stage 
empyema, and the need for thoracotomy was shown 
to be significantly reduced in long-term follow-up 
(17). Schweigert et al. reported a conversion rate of 
13% in 335 stage I, II and III empyema patients and 
this rate in a study by Reichert et al. was reported 5% 
in 110 cases (18,19).  

Lardinois et al. clearly demonstrated that the 
probability of conversion to thoracotomy for fibrino-
purulent empyema increased from 22 % to 86 % 
between day 12 and 16 of clinical presentation (20). 
In our study, the need for thoracotomy among sixty 
cases was seen only in one case in early phase. None 
of our patients required thoracotomy and 
decortication in the long term follow ups. The 
relatively low rate of thoracotomy might be related to 
early conducting of VATS in the PPE patients. “Early 
decision” is sometimes so called as “same day VATS” 
as soon as consulted for consideration by our surgery 
team for need to elective VATS. On the other hand, 
out findings revealed that the decision of conversion 
to thoracotomy and open decortication should be 
made during the VATS procedure in the early period. 

Case series studies of VATS in empyema cases, 
reported success rates of between 75 and 91%, with 
better results in free-flowing type, compared with 
organized empyema (6,32,33). The success rate of 
VATS was 86.3% in 234 cases in a study by Shi-Ping 
Luh, and he demonstrated that early intervention in 
empyema and complicated PPE was related to this 
appropriate success rate (21).  

Overall treatment success rates (no death, no 
need to additional drainage procedures) amonge 
such patients for VATS was 81% in Wozniak et al. 
study (7). Chung et al. in their recent retrospective 
analysis of 120 cases of VATS empyemectomies, 
confirmed the importance of early referral to surgery 
department of these cases, also demonstrating that 

patients with clinical manifestations under four 
weeks had better early results compared with those 
reporting longer presentations (22). Th Karnofsky 
Performance Status (KPS)  also seems as a strong 
predictor of overall treatment failure or mortality, 
nonetheless, and it is reported as a strong and 
independent predictor for selection of the first choice 
procedure to treat the empyema.  

Similar conclusions were obtained in a study by 
Stefani et al., who demonstrated that the probability 
of thoracotomy increased from 28%, when the 
operation was performed within ten days of the onset 
of symptoms, while this rate elevated to 81% when it 
was performed with 30–40 days delay (23). Kho et al. 
reported that after standalone VATS debridement, 
the initial size of the cavity decreased to about the 
sixty percent of the initial cavity size (24). In our 
study, the success rate was calculated as 96.6%. Our 
results were considerably high in comparison with 
the literature, interrelating to the fact that minimising 
the interval from the onset of the symptoms and the 
decision of the surgery is crucial. 

In another study, 24 patients who underwent 
VATS due to empyema, the reduction in the duration 
of hospital stay was found to be statistically 
significant (8). In study of Wozniak et al. the hospital 
stays were 12.9, 16.0, and 20.7 days, respectively, for 
stage I, IIA, and IIB empyema conditions (7).  

In a study by Schweigert M et al., the results of 
empyema treatment were compared with success 
and failure rates using univaryant analysis. In this 
study, the significant predictors of “overall treatment 
success,” were defined as no death and no further 
drainage procedures, including the KPS, Charls on 
comorbidity index, and choice of the first procedure 
(simple drainage vs. operation) (19).  

In our study, age was not an independent 
predictor of overall treatment failure or death. On the 
other hands, the shortening of broad-spectrum 
antibioticuse after VATS was found to be statistically 
significant (p<0.05). After VATS procedure we found 
out a statistically significant reduction in NE%, 
whereas other biochemical parameters did not show 
a significant statistical difference. Our results 
revealed that NE% parameter might be the best early 
predictor of successful treatment. 

In postoperative histopathological examination 
and tuberculosis culture results, unexpected 
malignancies were diagnosed in five patients (9%) 
They referred to oncology for adjuvant treatment. 
Moreover, tuberculosis was detected in six patients 
(10.8%) and anti-tuberculosis treatment 
administrated for them by pulmonologists.  

 

6. Conclusion 

Uniportal VATS seems to be an effective treatment 
method in the patients with empyema with a low risk 
of need to further thoracotomy in order to avoid 
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unnecessary extention of the operation time, the 
probable complications. Moreover, it also might 
annihilate the need of fibrinolytic drugs. Due to our 
results, we recommend uniportal VATS as the first 
line treatment option in the early stage for 
management of multiloculated complicated PPE. 
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