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INTRODUCTION 

In majority of cases, tube thoracostomy is adequate for the 

initial management of a haemothorax in most instances 

however, failure of tube thoracostomy and clotted 

haemothorax is seen in 5% to 30% of cases.1 Insufficient 

care of post-traumatic clotted haemothorax and repeated 

thoracentesis are a major risk for secondary bacterial 

infection leading to sepsis and persistent broncho-pleural 

fistula.2-4 So, early detection and management of 

haemothorax is of greatest importance.5,6 Most authors 

recommend Video assisted thoracoscopic surgery (VATS) 

as the management of retained or clotted haemothorax as 

VATS provides direct visualization of the pleural cavity 

with has the ability to give full vision of the pleural cavity 

with the scope for manipulation of chest tube, elimination 

of retained clot and avoidance of bacterial infections 

within the thoracic cavity.5,6 Thoracotomy and VATS are 

invasive procedures. Although VATS is the gold standard 

for management of retained haemothorax, its availability 

in smaller centres is limited. One of the alternative 

methods to VATS is the use of fibrinolytic therapy within 

the pleura.7-9 We assessed the efficacy of Streptokinase 

(SK) administration intrapleurally to enhance the 

dissolution of clotted haemothorax in the patients’ pleural 

spaces for accelerate the resolution response of clot.  

Pathogenesis   

Bleeding into the pleural space can occur due to disruption 

of the tissues of the chest wall and pleura or the 

intrathoracic structures. Blood that enters the pleural 
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cavity is exposed to the motion of the diaphragm, lungs, 

and other intrathoracic structures. This results in some 

degree of defibrination of the blood leading to incomplete 

clotting. Within several hours of cessation of bleeding, 

lysis of existing clots by pleural enzymes begins. 

However, when this lysis is incomplete or bleeding is 

relatively large, clot formation is inevitable.  

Once the clot has been allowed to organize, it adheres to 

the lung and pleura, making it difficult to remove. The 

complications of untreated haemothorax result from fibrin 

threads formation on the surface of pleura, accompanied 

by proliferation of fibroblastic and angioblastic cells.7 

Consequently, the haemothorax transforms to fibrothorax 

due to inflammatory exudates covering visceral and 

parietal pleura, reducing the ability of lung ventilation.8-10 

SK is an anti-thrombotic agent that acts on the fibrinolytic 

system. SK is obtained naturally from Beta haemolytic 

streptococci. It is utilized to break down clots in some 

cases of myocardial infarction, pulmonary embolism, and 

arterial thrombo-embolism by injection into a vein.4 The 

pathological features of haemothorax suggest that a clot 

within the pleural space should be evacuated as early as 

possible to prevent downstream complications.  

Objective of the study  

To evaluate the role of intrapleural fibrinolysis in retained 

haemothorax or loculated pleural collections, a 

retrospective, multicentre trial was carried out in three 

hospitals in India. 

METHODS 

Study design and objective  

To evaluate the role of intrapleural fibrinolysis in retained 

haemothorax or loculated pleural collections, a 

retrospective, multicentre trial was carried out in three 

hospitals in India, 151 Base Hospital, INHS Sanjeevani, 

Base Hospital Delhi Cantt over a period of 06 months from 

March 2020 to August 2020. 

Selection Criteria  

Patients aged 16-80 years were included in the study if 

they had clotted haemothorax, that did not resolve with 

closed thoracotomy.  

Individuals younger than 16 years; those with known 

bleeding disorder, recent stroke or recent anticoagulant 

therapy, or administration of SK in the previous 2 years 

were excluded from the study. 

Therapeutic regimen  

All patients had determination of coagulation parameters, 

liver function tests, and creatinine before and after intra 

pleural streptokinase.  

SK, 250,000 IU, was diluted in 100 mL of saline solution 

and administered through chest tube. The chest tube was 

clamped for 4 hours, and patients were asked to rotate in 

several positions to allow for better distribution of intra 

pleural streptokinase. After the 4 hours, the clamp was 

removed, and the drained material was measured. The 

procedure was repeated 3-6 times or till radiographic 

improvement was achieved or until pleural drainage was 

less than 100 mL in 24 hours. At that time, the chest tube 

was also removed.  

All patients received standardized broad-spectrum 

antibiotics initially that were later adjusted to the 

microbiological culture results. 

Criteria for effectiveness 

We quantified the amount of pleural drainage and the 

radiologic improvement after administration of 

intrapleural SK. The criteria for improvement were 

defined as follows: complete response (normal or near-

normal chest radiograph); partial response (a clearance of 

30 to 80% of pleural opacities); no response (<30% of 

clearance of pleural opacities).  

Ethical approval 

The study was approved by the Institutional Ethics 

Committee.  

Statistical analysis 

Statistical package for social sciences (SPSS) 26 software 

was used for statistical analysis. 

RESULTS 

This study was conducted on 15 clotted haemothorax 

patients who fulfilled the above criteria after chest tube 

thoracostomy with mean age of 35 years. There were 13 

males and 2 females included in the study. 

 

Figure 1: Gender distribution. 

Demographic data

Females 13%

Males 87%
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Figure 2: Response assessment. 

Table 1: Outcomes of hospital days. 

Median outcomes in 

hospital days 
Number p value 

Chest tube duration 4-11 0.200 

Hospital length of stay 9-19 0.355 

Referral for surgery 2/15 (13) 0.121 

Complications   

Re-admission 13 (87) 0.741 

Bleeding 1 (6) 0.043 

Tube dislocation 0 - 

 

Figure 3: Drug therapy. 

The total number of SK instillations ranged from 3 to 6 

(mean 3.4). 

All patients were subjected to complete blood count, plain 

chest X-ray and computed tomography scan of the chest. 

Haematological studies including haemoglobin, platelet 

count, Prothrombin time (PT), International normalized 

ratio (INR), and Activated partial thromboplastin time 

(APTT) were taken before every dose of SK instillation. 

Complete response, represented by relief of symptoms and 

complete resolution of radiological findings, occurred in 

11 patients (73%). Partial response, represented by relief 

of symptoms and partial resolution on radiological 

examination, occurred in 2 patients (13%). Two patients 

were non-responders (13%) as they needed VATS and 

decortication. The mean duration of thrombolytic 

treatment was 7 days (3 to 8). 

The overall intrapleural SK effectiveness in achieving 

complete drainage of pleural collections was 13 of 15 cases 

(86%). Of 13 patients with successful outcome, 3 patients 

(23%) had residual mild pleural opacities (<10% of 

haemothorax) and accepted as successively treated cases. 

There were no serious complications related to intrapleural 

SK treatment. 

DISCUSSION 

The results of this multi-centric study suggest that 

intrapleural fibrinolysis is useful in the treatment of 

persistent, loculated haemothorax. A significant increase 

in the drainage of chest tube with clot lysis with 

improvement from the clinical, and radiologic parameters 

suggests that intra-pleural streptokinase is an effective 

alternative of surgical decortication in a significant 

number of patients.  

Haemothorax frequently occurs after a chest trauma 

leading to a clotting of the intrapleural blood followed by 

a thin layer of fibrin and cellular elements coating the 

pleural surface. This covering develops into a 

progressively thicker membrane on the visceral and 

parietal surfaces and forms a sac like structure containing 

the haemothorax.13,14 There is a general agreement that 

early treatment of patients with traumatic haemothorax 

includes chest tube drainage.14,15 Computed tomography 

(CT) scan has been used for evaluation of trauma to the 

thorax for three decades. More detailed findings are 

attained with CT scan than with plain X-ray or physical 

examination.  

The reported complication rates of VATS in large series 

are around 10%.16 The most common complications of 

VATS are transient hypoxaemia or reversible arrhythmia. 

Surgical complications such as chest wall bleeding or 

iatrogenic lung injury have also been reported. Insertion or 

levering on the trocars can result in intercostal neuritis. 

However, intrapleural fibrinolysis therapy is also not 

immune to complications. Although, the use of intra 

pleural fibrinolysis generally causes no systemic 

coagulation effects there is a report of a single case of a 

major haemorrhage following intrapleural SK instillation, 

attributed to systemic absorption of the agent.17-19 Other 

systemic side effects with intrapleural SK are arthralgia, 

nausea, malaise, headache, fever and pleural pain.19,20 

Anaphylaxis and acute hypoxemic respiratory failure, 

although very uncommon, have also been reported.14,15 

Hypoxaemia most likely results from a direct effect of the 

products of fibrinolysis on the pulmonary circulation. In 

addition, streptokinase may be associated with allergic 

reactions, although these are uncommonly seen nowadays, 

due to the availability of purified forms of SK.  

Response Assessment

Complete Response 73%

Partial Response 13%

Non Responders 13%
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Our study shows a significant difference in the total 

amount of drainage in the chest pre and post SK injection 

for treating of clotted haemothorax. The clotted 

haemothorax should be eliminated within a week after 

injury to avoid the complication of fibrothorax and 

empyema. Many published studies advices fibrinolytic 

therapy or VATS can be performed in assessment and 

treatment of clotted haemothorax with good 

prognosis.7,8,9,14 The presented study showed a significant 

decrease in clotted haemothorax among most patients after 

the period of treatment with SK injection. Therefore, 

intrapleural SK is applied in the treatment of haemothorax 

and empyema.8,15 

Limitations 

Study has following limitations: SK was the only 

fibrinolytic used as it was readily available and cost 

effective while newer fibrinolytics are available lack of 

comparison among several streptokinase dose regimens, 

long term follow up with respiratory function tests needs 

to be done before replacing an excellent and time tested 

surgical option and small set of patients with varying co-

morbidities participated in this study. 

CONCLUSION 

In conclusion, intrapleural administration of SK has the 

ability for liquify clots of traumatic haemothorax due to its 

fibrinolytic action and subsequently prevented of fibrinous 

adhesion of the pleural layers. So, SK should be considered 

an excellent alternative to more invasive procedures for 

patients with mild to moderate clotted haemothorax. Intra 

pleural fibrinolysis should be added to the algorithm for 

management of clotted haemothorax before proceeding to 

VATS, mini-thoracotomy or thoracotomy as seen in 

similar studies. Finally, the cost of intrapleural 

thrombolysis was less than half that of VATS. 
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