
Minimally Invasive Approach     
with Small-Bore Pleural Drainage Catheter (Easydren®) 
in Malignant Pleural Effusions 

 Hıdır Esme
*1

,   Yunus Emre Erdiril
  1

 

1 Health Sciences University, Konya City Hospital, Department of Thoracic Surgery, Konya, Türkiye 

1. Introduction

   Malignant pleural effusion is the accumulation of more than nor-
mal fluid in the pleural space due to any malignancy. Malignant pleu-
ral effusion is thought to occur as a result of direct tumor involve-
ment of the pleura, increased permeability of pleural microvessels 
and obstruction of lymphatic drainage channels, resulting in de-
creased reabsorbed fluid1. The most common tumors metastasizing 
to the pleura are lung cancer in men and breast cancer in women. In 
addition, lymphoma, genitourinary or gastrointestinal system ma-
lignancies have an important role in etiology2. As in mesothelioma, 
the cause of pleural effusion may be the malignancy of the pleura 
itself. 
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The treatment of malignant pleural effusions is drainage and chem-
ical pleurodesis. Traditionally, 24-28 F large diameter radiopaque 
drains were used for drainage until recently. This procedure is often 
painful and has the effect of limiting patient mobilization. In recent 
years, the use of small diameter drainage catheters has increased. It 
is argued that the pain and complication risk during placement and 
follow-up of these catheters are less3,4. Our aim in this study is to 
discuss the success and complications of the procedure in patients 
who underwent drainage with an 8F pleural drainage catheter for 
malignant pleural effusion in the light of the literature. 

2. Materials and methods

The study included 124 patients who underwent 8F pleural drain-
age catheter (Easydren®) for malignant pleural effusion between 
August 2020 and October 2022. The study was planned as a retro-
spective cohort study. The study protocol was approved by the In-
stitutional Ethics Committee. All patients with malignant effusion 
who were followed as inpatients in our Thoracic Surgery Clinic or 
Oncology Clinic were included in the study. Clinical, radiologic and 
laboratory findings of all patients were obtained from the hospital 
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automation system and archive files. Direct chest radiography was 
seen in all patients. Thoracic computed tomography was performed 
in patients with suspected location and incomplete drainage. 
Thoracic ultrasonography was performed to determine the amount 
and localization of effusion in patients in whom thoracentesis failed. 
Before pleural drainage, thoracentesis was performed to determine 
the location of the catheter and to determine the nature of the 
pleural fluid. The pleural drainage catheter was inserted by the 
Seldinger method after asepsis was ensured and intercostal 
blockade was performed with local anesthetic. In patients with no 
location and free pleural fluid, an 8F drainage catheter was placed 
through the 5th or 6th intercostal space in the mid-axillary line. The 
pleural catheter was connected to the urine bag. In patients in whom 
the lung was not fully expanded during drainage, the pleural 
catheter was connected to an underwater drainage system (Figure 
1). Chemical pleurodesis was performed with 4 mg talc in patients 
with an expanded lung and drainage below 300 ml. Drainage was 
terminated in patients with a drainage of 200 ml or less (Figure 2). 
Patients whose pleural catheter was terminated were discharged 
after chest radiographs 24 hours later showed that the lung was ex-
panded. 
 

3. Results 
 

Of the patients, 67 (54.0%) were female and 57 (45.9%) were 
male. The mean age was 54 years (31-87). One hundred and twenty-
four patients received a total of 136 pleural drainage catheters. 
Pleural drainage catheters were inserted 3 times in 3 patients, 2 
times in 4 patients and bilaterally in 2 patients. The reason for 
multiple catheter placement was recurrence of pleural effusion or 
occlusion of the first catheter. Pleural effusion was exudate in 114 
patients and transudate in 10 patients. The etiology of malignant 
pleural effusion was breast cancer in 54 (43.5%), lung cancer in 27 
(21.7%), gastrointestinal system cancer in 19 (15.3%), lymphoma 
in 13 (10.4%), leukemia in 6 (4.8%) and other organ cancers in 5 
(4.0%) patients. Cytology was sent for 3 days in patients with a 
history of primary malignancy. Effusions that were evaluated as 
malignant or suspected malignant on cytologic examination were 
accepted as malignant effusions. 

No acute major surgical complications were observed during the 
application of pleural drainage catheters. Precautions against 
reexpension edema were taken by closing the catheter tap when the 
drainage volume reached 1500 ml. No reexpansion edema was 
observed in any of our patients. Drainage and complete lung 
reexpansion was successful in 125 of 136 procedures (91.9%). 
Expansion defect due to failure of lung expansion in the 
costodiaphragmatic sinus was detected in 3 patients. In these 
patients, the cavity was allowed to fill with fluid after the end of 
drainage. One patient developed significant pneumothorax after the 
procedure and underwater drainage was performed by tube 
thoracostomy with a 28 F radiopaque drain. Videothoracoscopic 
pleural drainage and decortication were performed in 2 patients 
aged 34 and 42 years with good general condition in whom 
septations developed after repeated drainage and drainage was not 
complete. In 4 patients with complete obstruction of the pleural 
drainage catheter, the catheter was replaced with a new one and 
drainage was achieved. In one patient, a portion of the pleural 
drainage catheter remained in the pleural space due to rupture of 
the catheter during termination. In this patient, the catheter was 
removed with the help of a videothoracoscope. 

The mean duration of drainage was 4.6 days (3 - 11). During the 
follow-up of pleural drainage catheters, paracetamol was sufficient 
as analgesic except for 3 patients. In these patients, the addition of 
narcotic analgesics was sufficient to control pain if necessary. In 
addition, catheter obstruction occurred in 7 patients, but in these 
patients, 50 ml of isotonic fluid was administered through the 

Figure 1 
1 

Figure 2 
1 
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catheter via a syringe and flushing was performed. Catheter patency 
was achieved as a result of the application. No patient developed 
infection, bleeding or subcutaneous hematoma around the catheter. 
The mean duration of hospitalization was 5.7 days (4-12). 

 

4. Discussion 
 
Tube thoracostomy has been used as the primary tool for drain-

age of air or fluid in the pleural space resulting from different causes 
such as pleural effusion, empyema, hemothorax, chylothorax and 
pneumothorax. This procedure is performed with blunt dissection 
technique and usually requires hospitalization, limits patient mobi-
lization and causes severe pain5-7. Tube thoracostomy has compli-
cations such as hemothorax, pneumothorax, organ perforation, dia-
phragmatic injury, empyema, pulmonary edema and horner syn-
drome8,9. In recent years, small bore pleural catheters have gained 
increasing popularity. Their safety and efficacy in managing differ-
ent pleural pathologies have been the subject of several studies. In 
this study, we tried to determine the efficacy, advantages and disad-
vantages of small bore pleural drainage catheters used in patients 
with malignant pleural effusion. 

Several clinical studies comparing large diameter chest tubes 
with small diameter catheters for malignant pleural effusion have 
shown that both procedures are equivalent in terms of both 
drainage and pleurodesis10-12. Different studies have measured the 
pain experienced by patients during the insertion of small diameter 
pleural catheters for malignant pleural effusion and reported that 
the pain experienced by patients was very mild and as a result, small 
diameter drainage catheters were well tolerated by patients13,14. In 
our patients, we found that there was much less pain and less need 
for analgesia during insertion of 8F catheters used for drainage of 
malignant pleural effusion compared to traditional tube 
thoracostomy. 

We attributed this to the fact that unlike traditional chest tubes, 
small diameter catheters do not disrupt the anatomy of the inter-
costal space and do not compress neurovascular structures. 
Tube thoracostomy is a procedure that may cause pain in the inter-
costal space because it is performed with blunt dissection. It causes 
severe pain especially in obese patients as more dissection is re-
quired. Small diameter pleural drainage catheters are placed with 
the seldinger technique and cause less pain. The risk of diaphrag-
matic or intra-abdominal organ injury is lower compared to tube 
thoracostomy. Apart from this advantage, the risk of procedure-re-
lated bleeding or subcutaneous hematoma is lower in patients with 
bone marrow depression due to chemotherapy, coagulopathy due 
to impaired liver function, or high INR values due to anticoagulant 
use2. None of our patients experienced bleeding or subcutaneous 
hematoma due to the small diameter catheter. 
   Small diameter drainage catheters are more costly than 
radiopaque drains. However, several studies have reported that 
drainage and pleurodesis of malignant pleural effusion resulted in a 
shorter hospital stay compared to conventional tubes15,16. In 
addition, it has been reported that in recurrent malignant pleural 
effusions, small diameter pleural drainage catheters are connected 
to the urinary bladder and patients are called to outpatient clinic 
controls with close follow-up17-19. 

Some minor complications such as expansion defect or pneumo-
thorax have been reported in the use of small diameter pleural 
drainage catheters. We observed lung expansion defect after drain-
age in three of our patients. We believe that the lung expansion de-
fect was not due to the procedure itself, but to malignant infiltration 
of the visceral pleura or prolonged effusions causing thickened vis-
ceral pleura that prevented lung reexpansion. It is estimated that 
this complication occurs in 30% of malignant effusion cases20. In 

these patients, catheter drainage is not required for a long time and 
pleural fluid can be allowed to reaccumulate in the residual space 
over time21,22. Alternatively, as reported by some other authors, 
drainage can be provided for a longer period of time with the use of 
an indwelling pleural catheter23. In 3 of our patients, an expansive 
defect was detected in the costodiaphragmatic sinus due to failure 
of the lung to expand. In these patients, the cavity was allowed to fill 
with fluid after the catheter was terminated after decreased drain-
age. 

Another common complication of small diameter pleural drain-
age catheters is frequent occlusion. In 4 of our patients, the catheter 
was completely occluded and we had to change the catheter for 
complete drainage. In addition, partial occlusion of the catheter oc-
curred in 7 patients, but in these patients, 50 ml isotonic fluid was 
administered through the catheter via a syringe and flushing was 
performed. Catheter patency was achieved as a result of the appli-
cation. Frequent flushing of the catheters with sterile isotonic may 
maintain drainage. There are also authors who recommend the use 
of fibrinolytics to facilitate drainage24. Rupture of a small diameter 
drainage catheter due to its thinness and intrapleural retention is a 
rare complication as we encountered in 1 patient. Patients should 
be warned that they should be careful not to get the catheter caught 
anywhere during mobilization. 

 

5. Conclusions 
 
    In conclusion, we believe that small diameter pleural drainage 
catheters are as effective as conventional chest tubes for drainage of 
malignant pleural effusion with greater patient comfort. Although it 
has the disadvantage of rare obstruction during follow-up, it is less 
invasive and has fewer complications compared to tube thora-
costomy. 
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