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PLEURAL EFFUSION 

It is the accumulation of excess fluid in the pleural cavity and is one of 

the most common clinical scenario coming in the pulmonologist practice. 

Pleural fluid formation occurs as a result of decreased removal or increased 

production. 

            The normal pleural fluid daily formed in an adult is 15 ml. Most of it is 

removed by parietal pleura lymphatics with the help of stomas present in the 

parietal pleura. The rate of removal of pleural fluid is 0.20ml/kg/hr. 

The pathophysiology of fluid formation varies depending upon the 

etiology. As a part of many diseases, pleural effusion can occur. So a systematic 

approach is necessary for identifying the etiology. Proper history and clinical 

examination itself guide into the diagnosis, so that unnecessary repeated 

therapeutic aspiration can be avoided.            

If there is free fluid in the thoracic cavity, thoracentesis is indicated, if 

the thickness of fluid is 10 mm in the lateral decubitus X-ray, USG or CT. The 

value of radiology not only lies in the diagnosis of pleural effusion but also helps 

in finding out the lung changes in tuberculosis, heart enlargement in congestive 

heart failure, etc.        

Thoracocentesis is mainly done to distinguish between transudative or 

exudative effusion. It is based on the Light’s criteria. Pleural fluid is exudative 

if any of following should be present: 

 



11 

 

 Pleural fluid protein/serum protein > 0.5 

 

 Pleural fluid LDH/serum LDH > 0.6 

 Pleural fluid LDH > 2/3rd of the upper limit of serum. 

Most common causes of exudative pleural effusion in our country is TB, 

Malignancy, Para pneumonic effusion and pulmonary embolism. Malignancy is 

one of the commonest cause of exudative effusion. Malignancies presenting as 

pleural effusion are from the lung, breast, lymphomas, ovarian carcinoma, 

sarcoma, uterine carcinoma, kidney, stomach and colon etc. 

Around 15% of the lung cancer have pleural effusion at the time of 

evaluation. Highest incidence of effusion is adenocarcinoma and lowest with 

small cell carcinoma. Congestive cardiac failure, Cirrhosis, Nephrotic 

syndrome are examples of transudative effusion. 

So to find out the cause of pleural effusion, is most important. After 

thoracocentesis pleural fluid will be sent for routine biochemical and 

microbiological analysis, cytology and pleural fluid for ADA. If the pleural fluid 

analysis does not give any clue for the diagnosis, pleural biopsy helps to 

determine the exact etiological diagnosis. 

Blind pleural biopsy can give positive malignancy in 39% - 75% only 

because most of the cases of malignancy costal parietal pleura is not involved.     

Thoracoscopy is indicated for patients having undiagnosed pleural 

effusion, that is,  pleural fluid cytology is negative and pleural fluid marker for 

TB (ADA) are negative. The procedure can be done with either rigid or flexible 
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thoracoscopy. Both has its own advantages and disadvantages. Many studies 

shows that, yield of rigid thoracoscopy is more than flexible one. It is due to the 

larger cusps of the rigid biopsy forceps that we are using. But most of the 

patients complain of pain, which is the most important disadvantage in the rigid 

type. In our study, we are using flexible thoracoscopy that is, the distal tip is 

flexible.   

            Tuberculosis and malignancy are the two diagnosis usually we can 

establish by thoracoscopy. The advantages of medical thoracoscopy in the 

diagnosis of pleural effusions are fast and biopsies can be taken from parietal 

pleura, diaphragm, lung and mediastinum. It can be used for the staging in lung 

cancer and diffuse mesothelioma, and also helps to exclude malignancy and 

tuberculosis with high probability.         

The advantages in the treatment of pleural effusions are: 

 Complete and immediate fluid removal without the development of re-

expansion pulmonary oedema. 

 Evaluation of loculations (TB, empyema) 

 Adhesiolysis 

 Talc poudrage for pleurodesis 

 Pleurodesis with uniform distribution of talc under visual control 
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         Pleural effusion occurs as a part of many diseases. The pathophysiology 

in the development of pleural effusion varies with the etiology. Proper history 

and clinical examination and radiology always guides the treating physician to 

find out the etiology of pleural effusion. So we should go in a systematic 

approach to get the proper diagnosis. Undiagnosed pleural effusion means, the 

initial pleural fluid analysis are inconclusive. So the first step in a case of pleural 

effusion is to find out whether it is a transudative or exudative effusion.             

In order to differentiate between exudative from transudative effusion, 

Light et al proposed the light’s criteria, which says exudative pleural effusion 

meets at least one of the criteria whereas transudative none1: 

1) Pleural fluid protein divided by serum protein greater than1 0.5. 

2) Pleural fluid LDH divided by serum LDH greater than 0.61. 

3) Pleural fluid LDH greater than 2/3rd of the upper limit of normal serum LDH1. 

Sensitivity & specificity of light’s criteria is 98% and 83% respectively.          

Around 30% of the cases are misclassified when the values are very close to the 

cutoff value.2.Around 25% of transudative effusion are misclassified as 

exudative effusion. This occurs when patients with CHF after treatment with 

diuretics. It has been observed that the pleural fluid protein and LDH gets 

elevated after diuretic treatment. So in order to distinguish between transudative 

and exudative effusion, in this clinical scenario, always take the value before 

diuretic treatment. Or the difference between the serum protein and pleural fluid 

protein greater than 3.1 is suggestive of transudative effusion. Or pleural fluid 
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NT-pro-BNP >1300 pg/ml is suggestive of congestive cardiac failure. Or else 

serum-pleural fluid albumin gradient >1.2 gm/dl 

Different studies suggest that a cholesterol level in the pleural fluid >45 

mg/dl, pleural fluid to serum bilirubin ratio > 0.6, high pleural fluid viscosity 

also suggestive of exudative effusion1.But all these are found to be less superior 

to light’s criteria in identifying exudate .A pleural fluid protein >2.9 gm/dl is 

also considered as exudate and it doesn’t require serum test2. 

In this study we are dealing with the undiagnosed exudative pleural effusion. 
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Initial diagnostic work up in undiagnosed exudative effusion 

Before going into the invasive procedures, simple pleural fluid aspiration 

and analysis and radiological investigations helps in finding out the etiology. 

 

Chest X ray 

Pleural fluid gets occupy the most dependent part in a chest X-ray PA 

view. There will be obliteration of the costophrenic angle. There will be a 

meniscus shaped upper border with lateral end is high and it ends in the 

mediastinum. 
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Chest X ray shows middle lobe step, that is, fluid is mostly in the lower 

part and affects the lower lobe and it gets shrink without loss of shape. But 

middle lobe remains normal shape since it is not affected. Seen in lateral chest 

X-ray.  

Chest X-ray shows assosciated parenchymal lesions if 

present.Sometimes mass lesion with erosion of ribs are seen.  Sometimes, a 

focal intrafissural fluid collection appears like a lung mass. This is most 

commonly is seen in patients with congestive heart failure.  This is called 

pseudotumor also called vanishing tumour. Heart failure is by far the most 

common cause of bilateral pleural effusion, but if cardiomegaly is not present, 

other causes such as malignancy should be investigated. 

Sometimes the fluid remains in the inferior surface of the lung and 

diaphragm without going into the costo phrenic sulci called infra pulmonary 

pleural effusion. It is also called as sub pulmonic effusion.  
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                    Chest X-ray showing left sided pleural effusion 
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            Radiological signs of sub pulmonic effusion are1  

 The affected diaphragm will be apparently elevated1. 

 Lateral peaking of the affected diaphragm 

 Sharper slope in the diaphragm which is apparently elevated 

 On the left side the distance between the fundus gas shadow and the top 

of the diaphragm is >2 cm, which is usually < 2cm. 

 Obliteration of the vessels below the apparent diaphragm 

 Major fissure will be bowing anteriorly where it meets the convex upper 

margin of the fluid in the lateral view. 

            The posteroanterior (PA) chest x-ray will be abnormal when there is 

about 200 ml pleural fluid. But 50 ml of pleural fluid will lead to costophrenic 

angle blunting on a lateral chest x-ray. 

   

Importance of lateral decubitus chest X- ray 

In a routine PA view there may be obliterated costophrenic angle. But it 

can be due to hyperinflation or due to pleural thickening. Lateral chest X-ray 

can be done in both ways, that is, affected part inferior. In that case fluid will 

move towards gravity and a homogenous straight horizontal opacity is seen. If 

the thickness of the pleural fluid in the lateral decubitus view is < 10mm, it 

means there is no clinically relevant effusion. When the affected side is superior 

fluid will gravitates towards the mediastinum and we can find out any 

underlying parenchymal disease. 
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Ultra-sonogram 

USG is very useful in the evaluation of pleural effusion. It can pick up 

even 5- 10ml of fluid. It helps to differentiate between small fluid collection and 

pleural thickening. Helps in guiding the site for thoracentesis, thoracoscopy and 

pleural biopsy3.It doesn’t have any radiation. It can be used in critically ill 

patients in ICU setup Helps to detects pneumothorax, differentiate 

pyopneumothorax and lung abscess and quantification of effusion. It can even 

detect lung mass. 

 

CT chest 

It is more sensitive than routine chest X-ray because we are getting cross 

sectional image. It helps in locating the parenchymal abnormalities which gets 

obscured in routine chest X- ray. Helps to distinguish pleural thickening, pleural 

nodules, to differentiate between loculated pyopneumothorax and lung abscess 

etc. But CT chest is not indicated for all pleural effusion. USG itself is adequate 

to confirm the presence of pleural effusion.  

MRI is less useful than USG and CT chest for the diagnosis of pleural 

effusion. But it will be considered in certain situations such as young/pregnant 

patients for minimising ionising radiation exposure and allergy to contrast 

agents. MRI can also help to define chest wall involvement with the infection. 

PET scan is useful in suspected cases of malignancy with pleural 

nodules, pleural thickening. 
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Once a pleural effusion is diagnosed for further workup, have to do 

thoracentesis, if there is significant effusion, that is, more than 10mm in lateral 

decubitus chest x-ray or ultra-sonogram, with no known cause. In case of 

bilateral pleural effusion as in CCF, pleural aspiration is indicated if patient is 

febrile, bilateral asymmetrical size of effusion, chest pain, effusion not 

disappearing with diuretics. 

 

Appearance: 

The general appearance of the fluid guides in the diagnosis. Pleural fluid 

is red in color when there is presence of RBC. Blood if present for longer period 

it will be brownish appearance. Black pleural fluid is in fungal infection, 

metastatic carcinoma. Anchovy sauce appearance in amoebic abscess with 

pleural connection. If the viscosity of the pleural fluid is high it is suggestive of 

malignant mesothelioma. This is by the action of hyaluronic acid. Odor is fecal 

when there is anaerobic infection. 
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Useful tests in an exudative effusion 

Specific gravity 

It is measured by hydrometer. It is mainly assessed for estimating pleural 

fluid protein. Specific gravity of 1.075 corresponds to pleural fluid of 3. This 

test is no longer used. It is rapid bedside test to analyze the pleural protein. 

 

Pleural fluid pH  

Pleural fluid pH should be measured in all non-purulent pleural effusions 

when there is a suspicion of infection4. If pleural fluid pH measurement is not 

available, pleural fluid glucose should be measured where pleural infection is 

suspected. A pleural fluid glucose concentration less than 60 mg/dL is indicative 

of  parapneumonic effusions. In a case of malignant pleural effusion, a pleural 

fluid pH value less than 7.30 is associated with a shorter survival and poorer 

response to chemical pleurodesis.  

pH is not required in frank empyema. But when there is uncertainty about 

whether a turbid/cloudy fluid is infected, pH can be measured safely using a 

blood gas analyser. Pleural fluid pH less than 7.2 in a suspected pleural infection 

indicates that a chest tube drainage is required 
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RBC count 

To get a blood tinged appearance of pleural fluid the RBC count will be 

between 5000-10000/mm3.If it is grossly red in color, we should assess the 

hematocrit of the pleural fluid. If it is >50%, suggestive of hemothorax. If no 

hematocrit is available then the RBC count is divided by 100000.The 

hemorrhagic effusion is caused by malignancy, trauma and pulmonary 

embolism 

Total and Differential Cell Counts 

A neutrophils predominance in the pleural fluid (greater than 50 percent 

of the cells) indicates that an acute process is involving the pleura. Mononuclear 

cells indicates a chronic process. Lymphocytes predominance indicates effusion 

most likely due to cancer or tuberculosis. Other causes are: 

 Lymphoma 

 Sarcoidosis 

 Cardiac failure 

 Post-coronary artery bypass graft  

 Chylothorax 

 Yellow nail syndrome 

 Uremic pleuritis 

Pleural-fluid eosinophilia,( greater than 10 percent eosinophils) is seen 

in blood or air in the pleural space. Pleural-fluid eosinophilia is uncommon in 

patients with cancer or tuberculosis, unless the patient has undergone repeated 

thoracentesis. Other causes of eosinophilic pleural effusions include reactions 
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to drugs (dantrolene, bromocriptine, or nitrofurantoin), exposure to asbestos, 

paragonimiasis, and the Churg–Strauss syndrome. In tuberculous effusion the 

pleural fluid contains mainly lymphocytes and fewer mesothelial cells; but in 

cancerous effusion the fluid contains greater number of mesothelial cells. The 

determination of T and B lymphocytes is also important. T lymphocytes are 

elevated in the pleural fluid than the blood in tuberculosis5. 

 

Pleural-Fluid Glucose Level 

Pleural-fluid glucose concentration less than 60 mg/dl indicates 

complicated parapneumonic or a malignant effusion. Other causes of low-

glucose effusions are hemothorax, tuberculosis, rheumatoid pleuritis, Churg–

Strauss syndrome, paragonimiasis, and lupus pleuritis 

 

Pleural-Fluid Lactate Dehydrogenase Level 

The level of lactate dehydrogenase in the pleural fluid indicates the 

degree of pleural inflammation. Pleural fluid LDH (>1,000 U per L) typically 

are found in patients with complicated parapneumonic pleural effusion, some 

cases of tuberculous pleurisy and malignant effusion. 
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Pleural fluid amylase 

Elevated pleural amylase level (>1000 U/dL) indicates pancreatitis, 

malignancy, or oesophageal rupture. Additional assay of isoenzymes is useful 

to differentiate these. (Salivary vs pancreatic source).In oesophageal rupture and 

non-pancreatic malignancies, the amylase is of the salivary source, where as in 

pancreatitis and pancreatic cancer the pancreatic amylase level in the pleural 

fluid is elevated.  

 

Smears and Cultures 

Culture for both aerobic and anaerobic bacteria and gram staining will 

identify infected pleural fluids. Fungal culture is also indicated if patient has 

chronic febrile illness. Smears for mycobacteria can be positive only when there 

is tuberculous empyema or the acquired immunodeficiency syndrome. 

 

Pleural-Fluid Tests for Cancer 

It is the minimally invasive method for the diagnosis of malignancy. Cell 

blocks and smears are advised to improve the yield. Diagnostic yield of cytology 

of pleural fluid ranges from 62–90%6.If a patient has metastatic 

adenocarcinoma, cytologic analysis will establish the diagnosis in more than 70 

percent of cases. The diagnostic yield of cytology for mesothelioma is 58%6.  
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Other investigations like immunohistochemical staining with 

monoclonal antibodies to tumour markers and chromosome analysis can be 

done, but all these are less yielding. Chromosome analysis is useful in 

conditions like lymphoma and leukaemia. To differentiate between reactive 

mesothelial cells, mesothelioma and adenocarcinoma, tumour markers such as 

carcinoembryonic antigen (CEA), Leu-1, and mucin, will be useful as they are 

mostly positive in adenocarcinomas (50–90%) but rarely with mesothelial cells 

or mesothelioma (0–10%)  

           Cytologic analysis is less efficient at establishing the diagnosis of cancer 

if the patient has a mesothelioma, squamous-cell carcinoma, lymphoma, or a 

sarcoma involving the pleura. Cytology is not routinely warranted in young 

patients with evidence of acute illness. The diagnostic yield of the pleural fluid 

will be improved by additional pleural taps. 

   

Markers of tuberculosis 

Evaluation for tuberculosis is indicated especially in India where 

tuberculosis is endemic. Systemic symptoms like fever, loss of weight, loss of 

appetite can be present. Pleural-fluid lymphocytosis will be present. The 

measurement of adenosine deaminase or interferon-g or the polymerase chain 

reaction (PCR) for mycobacterial DNA, are used to establish the diagnosis. 

ADA is an enzyme that is involved in purine metabolism. ADA activity 

is more in the lymphoid tissues, especially T lymphocytes. It plays an important 

role in lymphoid cell differentiation. A pleural fluid ADA level greater than 
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40U/l has a sensitivity of 90 to 100% and a specificity of 85 to 95 % for the 

diagnosis of tuberculous pleurisy. The specificity goes above 95 % if 

lymphocytic effusion. The more the ADA value, more suggestive of 

tuberculosis.  

A pleural-fluid interferon-g level of 3.7 U/ml is comparable to an 

adenosine deaminase level of 40 U/l in terms of diagnosing tuberculous 

pleuritis. If genexpert detecting mycobacterium tuberculosis, it is suggestive of 

tuberculous pleurisy. But its sensitivity in pleural fluid is less. 

 

SPECIFIC CONDITIONS AND ITS EVALUATION 

Malignant pleural effusion 

Malignant pleural effusion is a common clinical problem in patients with 

neoplastic disease. Lung carcinoma is the most common neoplasm, presenting 

with malignant effusion, that is, around 1/3rd of all malignant effusions. Second 

commonest is the breast carcinoma. Lymphomas, including both Hodgkin’s and 

non-Hodgkin’s lymphoma, are also important causes of malignant pleural 

effusions. Tumours less commonly associated with malignant pleural effusions 

include ovarian and gastrointestinal carcinomas. In 5 to 10% of malignant 

effusions, no primary tumour is identified. The incidence of mesothelioma 

varies according to the geographic location.7   
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Most of the patients will be having constitutional symptoms, weight loss. 

Always history of previous carcinoma should be asked. Many studies have 

found that four clinical characteristics that were suggestive of malignancy: 

symptoms for more than 1 month, absence of fever, blood-tinged pleural fluid, 

and chest CT scan findings. 

If the patient has a history of asbestos exposure, mesothelioma should be 

considered. Thoracoscopy or thoracotomy is usually necessary to make this 

diagnosis. Pleural fluid cytology is less yielding in cases of mesothelioma. If 

the patient has AIDS and has a lymphocytic pleural effusion with an elevated 

LDH level, the diagnosis will be most probably primary effusion lymphoma. 

This diagnosis can be established usually with pleural fluid cytology and flow 

cytometry. If the patient had received an artificial pneumothorax many years 

previously, a likely diagnosis is pyothorax-associated lymphoma. 

Most pleural metastases arise from tumour emboli to the visceral pleural 

surface, with secondary seeding to the parietal pleura. Other mechanisms are 

direct tumour invasion (in lung cancers, chest wall neoplasms, and breast 

carcinoma), haematogenous spread to parietal pleura, and lymphatic 

involvement.  

A malignant tumour can cause a pleural effusion both directly and 

indirectly. Tumour directly involving with the pleura may also leads to the 

formation of pleural effusions. Local inflammatory changes in response to 

tumour invasion, also leads to effusion. 
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“Para malignant effusions” means development of effusions that are not 

the direct result of neoplasm involving the pleura but in another way related to 

the primary tumour. Important examples include post obstructive pneumonia, 

with a subsequent parapneumonic effusion, obstruction of the thoracic duct 

leads to the development of a chylothorax, pulmonary embolism, and 

trasudative effusions secondary to post obstruction atelectasis and low plasma 

oncotic pressures secondary to cachexia.  

Treatment of the primary tumour can also result in pleural effusions. 

Causes includes  

 Radiation therapy 

 Methotrexate 

 Procarbazine 

 Cyclophosphamide 

 Bleomycin. 

 

Imaging techniques in malignant effusion 

If chest X- ray shows nodular pleural thickening, it is almost always 

suggestive of malignant effusion. CT chest helps to evaluate entire pleural 

surfaces in addition to pleural effusion. Nodular pleural thickening, 

Circumferential pleural thickening at CT and involvement of mediastinal 

surface is almost always malignancy. Adjoining lungs, chest wall, breast tissue 

and thymoma can also be examined with CT.  
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In case of mesothelioma, finding on radiographs are unilateral, 

concentric, plaque like, or nodular pleural thickening, thickening and irregular 

in contour of the fissures. Calcified pleural plaques is present in 20% of patients 

with mesothelioma and are usually related to the previous asbestos exposure. 

Lung nodules and hilar masses usually result from direct mesothelioma tumor 

extension into the lung parenchyma and mediastinal structures, such as lymph 

nodes, the pericardium, and the heart. Mechanical distortion of the hemithorax, 

chest wall masses, rib erosion by the tumor are signs of advanced disease. 

Sometimes direct extension of the tumor across the mediastinum into the 

contralateral hemithorax does occur. 
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Case of malignant mesothelioma, left pleural effusion and pleural based mass 
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CT scan findings in malignant mesothelioma includes nodular pleural 

thickening, pleural thickening greater than 1 cm, involvement of the mediastinal 

pleural surface, and concentric pleural thickening. The tumor extent along the 

pleural surfaces and into the mediastinum, diaphragm, or chest wall can be 

evaluated much better with CT scanning than with plain radiography. Chest wall 

invasion manifests as obliteration of fat planes or chest wall nodules. 

Diaphragmatic invasion, ascites, and omental caking are common CT scan 

findings of peritoneal mesothelioma8. 

 

 

 

There is irregular pleural thickening due to malignant mesothelioma (black arrow). There is also a trace 

of pleural effusion (yellow arrow). A calcified pleural plaque can be seen (red arrow). 
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Malignant mesothelioma with extensive pleural thickening and loss of volume of the hemithorax 
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USG helps to detect pleural effusion and pleural thickening in case of malignant 

mesothelioma. Nodular thickening of the diaphragm are associated with a 

diagnosis of malignancy. 

 

                

 

                Localized pleural thickening in malignant mesothelioma (Red arrow) 

 

      Mesothelioma images on MRI demonstrate iso-intense T1 signals relative 

to the chest wall musculature and mild to moderately increased signals on T2-

weighted images or enhancement on T1-weighted images that have been 

obtained following injection of gadolinium. Fibrous pleural plaques are usually 

isointense or less intense relative to muscle. Inflammatory pleural disease may 

mimic the increased MRI signal intensity of mesothelioma  
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Tuberculous pleural effusion 

Tuberculosis is one of the common causes of pleural effusion. Delayed 

hypersensitivity reaction plays an important role in tuberculous effusion. It can 

also occur due to rupture of sub pleural focus in lung into the pleural space. 

Inflammation of the parietal pleura affects the lymphatic drainage and leads to 

effusion. Constitutional symptoms like fever, evening rise of temperature, loss 

of weight, loss of appetite will be present. 

The mean age group of the patients affecting the pleural effusion is 31.5 

years. So young individual’s with typical constitutional symptoms and effusion 

is most often tuberculosis. 

Chest X- ray and CT chest reveals underlying parenchymal tuberculosis, 

which will be present in most of the situations.     
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Chest X-ray showing upper zone parenchymal opacity and pleural effusion due to tuberculosis  

     

             USG shows pleural thickening, complex septation and fibrinous strands 

and has been strongly associated with tuberculosis. USG has 96% specificity 

for tuberculous pleural effusions when differentiating between tuberculosis and 

malignancy9. 
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Ultrasound of tuberculous pleural effusion showing septations 

Diagnosis is by sputum examination or pleural fluid showing tubercle 

bacilli and biopsy showing granulomatous pleuritis. Pleural fluid analysis shows 

exudative effusion with high protein content. Lymphocytic effusion with more 

than 50% lymphocytes and less mesothelial cells, usually less than 0.5 Pleural 

fluid microscopy for acid-fast bacilli  has a sensitivity only <5%and pleural fluid 

culture of 10-20%. 

 

Markers of tuberculosis 

Adenosine Deaminase is an enzyme present in lymphocytes, and its level 

in pleural fluid is significantly raised in most tuberculous pleural effusions. 

Raised ADA levels can also be seen in empyema, rheumatoid disease and 

occasionally in malignancy. Two molecular forms in ADA-ADA1 & ADA2. 

ADA2 is elevated in tuberculous pleural effusion. Measurement of isoenzyme 
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ADA-2 can reduce the false positives significantly. ADA greater than 40 U/l in 

a patient with lymphocytic effusion is suggestive of tuberculosis. 

Interferon Gamma is another marker for tuberculosis. It is produced by 

CD 4 lymphocytes in patients with tuberculous pleuritis. Level more than 3.7 

IU/ml is suggestive of tuberculosis. Value is elevated in empyema also. 

 

 Pleural biopsy  

In addition to the HPE showing granulomatous pleuritis, culture of the 

biopsy is also important. It can be positive in 55% of the cases eventhough 

pleural fluid culture is positive in 20-30%. 

 

Evaluation for Pulmonary Embolism 

If the patient has pleuritic chest pain, haemoptysis, or dyspnoea out of 

proportion to the size of the effusion, pulmonary embolism should be suspected.  

As tests on the pleural fluid are unhelpful in diagnosing pulmonary embolism, 

a high index of suspicion is required to avoid missing the diagnosis. 

Approximately 75% of patients with pulmonary embolism and pleural effusion 

have a history of pleuritic pain11.  
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The best screening test is measurement of D-dimer in the peripheral 

blood. If a sensitive D-dimer test is negative, the diagnosis of pulmonary 

embolism is essentially ruled out. If the D-dimer test is positive, then additional 

testing— such as duplex ultrasonography of the legs, spiral CT, perfusion 

scanning of the lungs, or pulmonary arteriography — needed to confirm the 

diagnosis. 

 

Evaluation of connective tissue disorders 

In case of SLE, rheumatoid arthritis proper history and clinical 

examination clinches the diagnosis. Immunological test in pleural fluid is less 

diagnostic. Pleural effusions develop in about 75% of patients with systemic 

lupus erythematosus and 5% of patients with rheumatoid arthritis. The pleural 

fluid antinuclear antibody (ANA) titre helps in separating SLE effusions from 

effusions due to other causes, even in known SLE patients. A pleural fluid ANA 

titre greater than 1:160 or a pleural fluid-to-serum ANA ratio greater than 1.0 is 

suggestive of lupus pleuritis. This criteria is highly specific, but not very 

sensitive.12 

Pleural effusions in rheumatoid arthritis are often asymptomatic. 

Rheumatoid effusions usually develops in patients with high levels of serum 

rheumatoid factor titres and rheumatoid nodules. The fluid typically has a very 

low glucose level. Pleural rheumatoid factor titres are not helpful in diagnosis 

because they will be elevated in other conditions like pneumonia, tuberculosis, 
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malignancy, and SLE. RA factor should be done in serum which is more 

diagnostic.  

 

Pancreatic pleural effusion 

Another important diagnosis that should be considered in a patient with 

a chronic undiagnosed pleural effusion is pancreatic effusion. The patient with 

a chronic pancreatic pleural effusion will be usually ill. The diagnosis is 

virtually established if the level of amylase in the pleural fluid is greater than 

1000 U/L. It is important to find out this condition, because the patient can be 

cured with surgery 

 

Intra-abdominal abscess 

It can be of subphrenic, intrahepatic etc, Patients with intraabdominal 

abscess will be severely ill with fever and weight loss. The pleural fluid is sterile 

and contains predominantly neutrophils. The diagnosis can be made with a CT 

or ultrasound scan of the abdomen.  

 

Effusion after coronary artery bypass graft surgery 

Approximately 10% of patients who undergo coronary artery bypass 

graft (CABG) surgery have a pleural effusion. The primary symptom of the 

patient will be dyspnoea, chest pain and fever. The pleural fluid will be 

lymphocyte predominant and an LDH level approximately equal to the upper 

limit of normal serum. It can be differentiated from TB effusion by the pleural 
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fluid level of ADA. ADA level is less than 40 U/L in patients with a post-CABG 

effusion  

 

 Post cardiac injury syndrome 

Post cardiac injury syndrome (PCIS), is also known as Dressler’s 

syndrome. It is characterized by the development of fever, pleuro pericarditis, 

and parenchymal pulmonary infiltrates in the weeks after trauma to the 

pericardium or myocardium. It can occur after myocardial infarction, cardiac 

surgery, blunt chest trauma, percutaneous left ventricular puncture, pacemaker 

implantation, and angioplasty. PCIS can develop between the first and third 

weeks but can develop any time between 3 days and 1 year. The pleural fluid 

shows predominant neutrophils or mononuclear cells13. History helps in the 

diagnosis in this case. 

           

Benign asbestos pleural effusion:  

  Benign asbestos pleural effusions are commonly diagnosed in the first 

two decades after asbestos exposure and it is dose-related.  Usually the effusion 

to resolve within 6 months, leaving behind residual diffuse pleural thickening. 

As there are no definitive tests, the diagnosis can only be made with certainty 

after a prolonged period of follow-up and consideration should be given to early 

thoracoscopy with pleural biopsy in any patient with a pleural effusion and a 

history of asbestos exposure, particularly in the presence of chest pain14.  
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Chylothorax and pseudochylothorax 

 Suspected when the appearance of the pleural fluid is milky .Trauma, thoracic 

surgery, Lymphoma are the common causes. 

 

 

              There are many other causes of undiagnosed exudative pleural 

effusion. But these are the most common causes of exudative effusion that we 

usually come across.  A second thoracentesis should be considered in the 

following situations:  

1. suspected malignant effusion and the initial pleural fluid cytologic 

examination is negative 

2.  A suspected parapneumonic effusion with biochemical characteristics 

of the pleural fluid for indicating chest tube drainage is borderline 

3. Suspected acute tuberculous pleurisy with pleural fluid ADA levels are 

nondiagnostic. 

 If the less invasive procedure like pleural fluid evaluation are inconclusive, we 

have to proceed with closed pleural biopsy, image guided biopsy, thoracoscopy 

or open lung biopsy for further evaluation 
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 Closed pleural biopsy 

            The closed pleural biopsies of the parietal pleura had a diagnostic yield 

ranging from 40–75%7 and it is less sensitive than pleural fluid cytology. Its 

yield depends on the stage of tumour and the pleural distribution of tumour. 

Contraindications to pleural biopsy are  

a) Bleeding diathesis,  

b) Anticoagulation,  

c) Chest wall infection, 

d) Lack of patient cooperation.  

Complications includes pneumothorax, vasovagal reactions and 

hemothorax  

 

Image guided biopsy 

            It is indicated in cases with pleural nodularity or a clear parietal pleura 

thickening which can be seen on ultrasound or CT examination. This is 

important especially when thoracoscopy is difficult because of the scarcity or 

absence of pleural fluid, which frequently happens in malignant diffuse 

mesothelioma or adequate pleural space. Tru-Cut biopsy needle is 

recommended to get adequate samples for histopathologic examination. 
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Medical Thoracoscopy  

             Thoracoscopy is the procedure of choice for patients with suspected 

malignancy and cytologic examination is negative. It has better yield than 

closed pleural biopsy. 

 

Pleural fluid formation 

Normal pleural fluid arises from the capillaries of the parietal pleura and 

it is less likely from the visceral pleura, because the net gradient of hydrostatic 

pressure and oncotic pressure across the visceral pleura is zero. This is explained 

by the Starling’s law of trans capillary exchange. A normal adult has 15 ml of 

pleural fluid formed daily.1Normally this pleural fluid accumulation is 

prevented by lymphatic clearance by the parietal pleura which opens through 

stoma. In a normal adult pleural fluid absorption occurs at a rate of 500ml/day. 

Very minimal clearance through the capillaries of visceral pleura. 

 

Pathogenesis of pleural effusion 

The main factors involved are increase in the interstitial fluid, trans 

pleural pressure, decreased lymphatic drainage, increased capillary &   

mesothelial permeability.15. 

            Commonest mechanism of formation of pleural effusion is the increased 

interstitial fluid. Examples are congestive cardiac failure, pulmonary 

embolism1. 
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Inflammation of the pleura leads to increase in the capillary permeability. 

VEGF also plays a role.         

Causes for elevated hydrostatic pressure gradient includes right and left 

ventricular failure, SVC obstruction, obstruction of the bronchus etc. In 

bronchus obstruction the pleural pressure will be decreased which in turn 

elevates hydrostatic pressure gradient and pleural effusion. 
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The pleural pressure is less compared to the peritoneal cavity pressure, 

so fluid in the peritoneal cavity also flows to the pleural cavity through the 

diaphragmatic pores. 

Disruption of vessels and the thoracic duct also leads to pleural effusion. 

Elevation in the systemic venous pressure & lymphatic obstruction adversely 

affects the fluid absorption. 

           Rapid osmotic equilibrium across the pleura is facilitated by aquaporin1 

(AQP1) channels, but it doesn’t play much role in accumulation or clearance of 

pleural fluid.16. 

 

Cytokines and its diagnostic importance   

          The levels of various cytokines helps in the pathogenesis of pleural 

effusion.IL-6, IL-1beta, IL-8 .IL-6 &IL-2 are elevated in tuberculous effusion 

compared to para pneumonic effusion17.IL1 levels are increased in loculations 

and pleural fibrosis. Loculated effusions occur most commonly in association 

with conditions that cause pleural inflammation, like empyema, hemothorax, 

or tuberculosis.Interferon gamma, TNF-alpha significantly elevated in 

tuberculous effusions. 
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Pleural fluid composition 

              In normal individuals a minimal amount of pleural fluid will be present. 

It is composed of mainly macrophages which constitutes 75%, lymphocytes 

23% and mesothelial cells 1%, neutrophils and eosinophils only marginally 

present18 .In smokers the neutrophil percentage is slightly higher. The total 

White blood cell count in pleural fluid is 1716 cells/mm3 19.Compared to 

plasma, pleural fluid bicarbonate is high. So the pleural fluid is alkaline, 

whereas glucose in pleural fluid and plasma are equal. 

 

 How to diagnose pleural effusion 

Symptoms 

Most of the patients does not have any symptoms. The most common 

symptom of presentation is chest pain. It is due to the inflammation of the 

pleura. Some presents as a dull aching pain. It is mostly seen in pleural 

malignancy. Chest pain due to pleural effusion is seen in exudative effusion. 

 

Cough: 

Most of the cases presents with nonproductive cough, if no parenchymal 

infiltration. Cough is as a result of pleural inflammation. 

 

Dyspnea: 

As a result of fluid load in the pleural cavity, it causes lung compression 

and shift .This will affect the pulmonary gas exchange. Larger effusion even 
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reduces the cardiac output. Associated parenchymal diseases also compromise 

the lung function. Movement of diaphragm is affected, that also explains 

dyspnea. Pleuritic chest pain also leads to dyspnea. 

 

On physical examination: 

Inspection 

 The affected hemi thorax, there will be fullness, and chest movements 

will be decreased.  

 Shift of mediastinum to the opposite side. 

 If there is endobronchial obstruction, the shift of mediastinum to the 

same side 

 

Palpation 

 Decreased movement on the affected site  

 The size of the affected hemi thorax will be larger  

 Shift of mediastinum 

 Vocal fremitus will be decreased in the affected side 

 Chest wall tenderness in the affected side in case of malignancy and 

empyema.  

Percussion 

 Stony dull note. (In pleural effusion there won’t be any ready shift of 

fluid). 
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Auscultation 

 absent breath sound  

 Above the level of effusion tubular bronchial breath is heard.  

 Pleural rub which is coarse leathery sound which is heard in the late 

inspiration and early expiration, due to the rubbing of the inflamed 

pleura. Usually seen when the effusion gets completely cleared up. 

 

            Other system examination is also useful. For example, cardiomegaly, 

edema, prominent neck veins suggestive of congestive cardiac failure. 

Lymphadenopathy can be seen in metastatic malignancy, lymphoma, 

tuberculosis, and sarcoidosis. 

 

Summary 

In summary a thoracentesis should be done in all cases with thickness of 

pleural fluid more than 10mm in ultra-sonogram or lateral decubitus chest x-

ray. Fluid aspiration should be performed under sterile precautions using a 

needle and syringe, if necessary with local anaesthetic. If there is difficulty in 

aspiration as in loculated effusion ultra sound guided thoracentesis can be done. 

Imaging guidance should be used if possible because it minimises risks of organ 

perforation and improves the recovery rate of pleural fluid. Ultrasound is a 

simple, safer technique and will reduce patient discomfort. 

An exudative effusion should be considered if  
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 the ratio of pleural fluid protein to serum protein greater than (>) 0.5 

 ratio of pleural fluid to serum LDH greater than (>) 0.6 

 Pleural fluid LDH more than the 2/3rd of the upper limit of serum 

LDH. 

 

All pleural fluid exudative sample should be analysed for total count 

differential count glucose, pleural fluid cytology and marker for tuberculosis. In 

suspected cases of pancreatitis, pancreatic amylase should be sent in addition to 

the routine investigation. Pleural fluid should also be sent for gram stain and 

culture for aerobic and anaerobic organism. If patient is dyspnoeic pulmonary 

embolism has to be ruled out.  

If the diagnosis remains unclear, consideration should be given to 

performing more invasive tests, such as thoracoscopy, needle biopsy of the 

pleura, or open pleural biopsy. Thoracoscopy should be considered, since it has 

a high yield for cancer or tuberculosis. If thoracoscopy is unavailable, 

alternative invasive approaches like needle biopsy and open biopsy of the pleura 

should be considered. 
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Diagnostic algorithm in the evaluation of undiagnosed pleural effusion. 
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THORACOSCOPY 

              Thoracoscopy was introduced by JACOBAEUS, an internist in 

Stockholm in 1910, mainly as a diagnostic procedure in cases of exudative 

(tuberculous) pleuritis. FRANCIS RICHARD CRUISE in Ireland was the first 

person to perform thoracoscopy as early as 1866. 

 

              It has been divided into surgical thoracoscopy, also known as Video 

Assisted Thoracic Surgery (VATS), and medical thoracoscopy (pleuroscopy).  

Initially both medical thoracoscopy and VATS were performed with rigid 

instruments. Most of the time, VATS allow surgeons to replace open 

thoracotomy in lung and pleural surgeries. VATS is done under general 

anesthesia with single-lung ventilation. Medical thoracoscopy is usually done 

by the pulmonologists. It is done under conscious sedation and most of the time 

it is used for the evaluation of undiagnosed pleural effusions, by taking biopsy 

of the lesion in the parietal pleura.  

 

            The rigid thoracoscope has to travel in a straight line and has limited role 

while examining the posterior and mediastinal aspects of the thoracic cavity, 

especially if the lung is inflated. The pressure and angling of the rigid instrument 

over the periosteum causes extensive pain. It is the most important disadvantage 

of rigid thoracoscopy compared to the flexible one. Use of sedatives and 

analgesics are more in rigid thoracoscopy 
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            The flexible thoracoscope was introduced in the late 1990s. The most 

important difference between the two instruments is the flexibility. The flexible 

thoracoscope has a distal 5 cm flexible tip and a rigid shaft.   The flexible 

thoracoscope has more flexibility and has the advantage to negotiate around a 

non-deflated lung or dense adhesions. Also it is able to retro flex the 

thoracoscope. This is not available with rigid one. The image quality is also 

good with flexible thoracoscopy.  

 

          The major disadvantage of the flexible thoracoscope is the small working 

channel. The cusps diameter of the optical rigid biopsy forceps is almost double 

than the flexible biopsy forceps (2.4m m versus 5mm). The rigid biopsy forceps 

facilitate bigger and deeper biopsies and are more efficient in breaking down 

adhesions. This becomes more important in case of tough fibrous pleura, where 

the flexible forceps used in flexible thoracoscopy is less useful.  

               The dense thickened pleura can be seen in patients with mesothelioma 

and fibrothorax. This is the most common cause of false negative result in cases 

of mesothelioma. 

              Medical thoracoscopy is a semi invasive technique which should be 

used only when other more methods fail .Good training is mandatory .The 

method is similar to chest-tube insertion by means of a trocar, the difference 

being that, in addition, the pleural cavity can be visualized and biopsies can be 

taken from all areas of the pleural cavity including the chest wall, diaphragm, 

mediastinum and lung. 
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              The presence of an adequate pleural space is the most important 

prerequisite for thorcoscopy, which should be at least 6–10 cm in diameter. If 

there is no adequate space for thoracoscopy, a pneumothorax is induced, 

immediately or the day before thoracoscopy under fluoroscopic (or 

radiographic/sonographic) control.  

               The main advantage of medical thoracoscopy compared to VATS is 

that the whole procedure can be done under local anaesthesia or conscious 

sedation (neurolept analgesia) after adequate premedication. So it can be done 

without the support of an anaesthetist. Medical thoracoscopy is also less 

expensive because it can be safely performed with non-disposable instruments 

and in an appropriate endoscopy room. 

Medical thoracoscopy is primarily a diagnostic procedure. Indications 

for thoracoscopy includes the evaluation of exudative effusions of unknown 

cause, staging of malignant mesothelioma or lung cancer, and treatment of 

malignant or other recurrent effusions by pleurodesis with talc.  

Another purpose is biopsy of the diaphragm, lung, mediastinum, or 

pericardium. Thoracic surgery backup is needed in some cases.    
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The diagnostic yield of pleural fluid cytology is 62%  and 44% by closed 

pleural biopsy, and 95% by medical thoracoscopy The sensitivity of medical 

thoracoscopy was higher than that of cytology and closed pleural biopsy 

combined (96versus 74%), with a p value < 0.001. The combined methods of 

pleural fluid cytology and thoracoscopy is yielding, 97% of the malignant 

pleural effusions20. The reasons for false-negative thoracoscopy include 

insufficient and non-representative biopsies, the presence of adhesions that 

prevent access to neoplastic tissue and thickened pleura as in mesothelioma 

To overcome the limitation of small biopsies by flexible thoracoscopy, 

repeated “bites” from the same site with the flexible forceps to obtain tissue of 

sufficient depth and, peeling away the pleura and removing it together with the 

thoracoscope through the trocar can be done. 

A simpler alternative is to insert a second entry port for the rigid optical 

biopsy forceps. This method combines the better optics of the flexi-rigid 

thoracoscope with the larger biopsies from using rigid forceps. 

Several accessories have been designed to improve the biopsy of 

thickened pleura to be used via the working channel of the flexible 

thoracoscope. The insulated-tip knife consists of a conventional diathermic 

knife with a ceramic ball at the tip to limit the depth of the cut. 
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Biopsy via a cryoprobe is another tool for thickened pleura. The 

equipment consists of a console, cryogen and cryoprobe. The cryoprobe is 

compatible with the working channel of the flexible thoracoscope and pressed 

against the targeted pleural lesion. The tissue is frozen under direct vision, 

detached with a tug and removed together with scope. So cryobiopsy helps to 

obtain larger size pleural samples even in cases of thickened pleura. These tools 

overcome the limitation of flexi-rigid thoracoscopy. 

 

Indication 

Pleural effusion: diagnostic indications 

The yield of thoracoscopy was significantly higher even when the results of 

fluid cytology and needle biopsy were combined. Because of its high diagnostic 

accuracy, thoracoscopy is very helpful in staging of patients with bronchial 

carcinoma and pleural effusion, or with diffuse mesothelioma when surgical 

approach is considered. So unnecessary thoracotomy can thus be avoided. With 

thoracoscopy we can take multiple biopsy, so that adequate sample material will 

be available for histopathologic examination. 

 

1. Metastatic pleural malignancies 

              Needle biopsies are less yielding ie, in only 50% of metastatic pleural 

malignancies. Also compared to thoracoscopy, closed pleural biopsies are not 

much useful in localized tumours, and of absolutely no use for those metastatic 

lesions confined to the diaphragmatic, visceral or mediastinal pleura. The 
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success of closed techniques depends on extent of the tumour. The more the 

extent of invasion, the more the rate of successful biopsy. 

Similarly, pleural fluid cytology shows varying success rate. It depends 

on the type of the tumour investigated. A higher sensitivity is there with 

adenocarcinomas, while a lower sensitivity is present in malignant lymphomas, 

small cell carcinomas and mesotheliomas.  

The main advantage of thoracoscopy is its ability to achieve early 

diagnosis when pleural biopsy and fluid cytology have failed. In most of the 

cases with malignancy, thoracoscopy revealed features suggestive of 

malignancy,  

 nodules of size 1- 5 mm in diameter 

 polypoid lesions 

  localized tumour masses  

 Rough, thickened, pale, pleural surface.  

  Hard, poorly vascularized pachypleuritis. 

      

Even though these macroscopic appearance are suggestive of 

malignancy, it should always be confined by histology. Some malignancies 

mimic nonspecific inflammation and some inflammatory lesions can look like 

tumours. For example mesothelioma, some of the lesions appears like 

inflammation. Rarely only it will present with its characteristic grape like 

appearance. Histopathological findings are the only criteria for certain 

diagnoses 
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Diffuse malignant mesothelioma 

Diagnosis of malignant mesothelioma depends primarily on histological 

examination. Obtaining biopsy samples for diagnosis of mesothelioma is one of 

the important indications for thoracoscopy.  

By allowing direct visualization of lesions, thoracoscopy helps in the 

choice of biopsy sites and correlation of staging with survival. The following 

lesions were observed in the parietal pleura or diaphragm in malignant 

mesothelioma: 

 Nodules or masses.  

 A grape-like thickening of the pleura. 

 Malignant-looking pachypleuritis with nodules or masses. 

 Nonspecific inflammatory aspect with fine granulations. 

 Congestion. 

 Hyper vascularization. 

 Local thickening of the pleura. 

 

                  Thoracoscopic findings have a high prognostic value and it allows 

accurate staging. In the early stage of the disease, the mediastinum as well as 

the visceral pleura appears normal through the thoracoscope as well as on 

computed tomographic (CT) scan. This is most likely benign asbestos plaques 

only on the parietal pleura or diaphragmatic pleura. Involvement of the visceral 

pleura indicates mesothelioma has a very unfavourable prognosis.  
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Tuberculous pleural effusions 

Blind needle biopsy averages 69% ie, within a range of 28-88%21. The 

diagnostic accuracy is more with thoracoscopy as compared to blind pleural 

biopsy. With the thoracoscope the pathologist is provided with multiple, 

selected biopsies. 

 

Other pleural effusions 

In the case of effusions that are neither malignant nor tuberculous, 

thoracoscopy may give clues to their aetiology. For example in rheumatoid 

effusions, extension from the abdominal cavity, or trauma. But most of these 

cases history, pleural fluid analyses, physical and other examinations are usually 

diagnostic. 

When the pleural effusions are secondary to underlying primary lung 

problems, like carcinoma of the lung or pneumonia, the diagnosis can frequently 

be made on macroscopic examination, and confirmed microscopically from a 

biopsy of the lung.  

Thoracoscopy is also ideal in the diagnosis of benign asbestos-related 

pleural effusions which, by definition, present a diagnosis of exclusion. 

Thoracoscopic biopsy may demonstrate high concentrations of asbestos fibres 

and thus helps in the diagnosis of industrial disease. 
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The main value of thoracoscopy in other pleural effusions is its 

considerable accuracy by the exclusion of malignant or tuberculous disease. By 

means of thoracoscopy, we can reduce the proportion of undiagnosed pleural 

effusions and it falls markedly below 10%21. 

In the few cases in which thoracoscopy is not possible or diagnosis 

remains inconclusive even after thoracoscopy, VATS or exploratory 

thoracotomy may be indicated. Only in those rare undiagnosed cases thought to 

be due to a disease for which there might be specific therapy, it is better to 

consider as a further diagnostic thoracotomy or VATS. 

 

Therapeutic indications 

  One of the main therapeutic indications for thoracoscopy is pleurodesis. 

Talc pleurodesis performed while thoracoscopy is an effective method for 

controlling malignant effusions with a pleurodesis and its success rate is 77-

100%5.                                                                   

Thoracoscopy facilitate breaking up of loculations or blood clot in 

haemorrhagic malignant pleural effusion. Thus it allows the release of adhesions 

and thereby aid lung re-expansion and apposition of the pleura for talc 

pleurodesis. 

Intra-pleural immunotherapy which can be administered after placing the 

catheter in the pleural cavity under thoracoscopic guidance to treat the cancer. 

Proper placement of the catheter under thoracoscopic control ensures that the 

drug is applied directly to the lesions. 
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Management of empyema 

Thoracoscopy is very useful in the management of empyema especially 

in the case of multi loculated one. It is possible to open these space by removing 

the fibrinous adhesions and to create a single cavity. This procedure helps to 

drain the pus more effectively. This has also been achieved by video-assisted 

technique. Treatment should be started early in the course of empyema, before 

the adhesions become more adherent. 

 

Spontaneous pneumothorax 

Thoracoscopic methods of pleurodesis have been proposed for patients 

with spontaneous pneumothorax. 

 

Diffuse pulmonary diseases 

Diffuse lung diseases is an excellent indication for diagnostic 

thoracoscopy. Magnification of the thoracoscope, allows harvesting of 

representative samples of abnormal areas of parenchyma. Considering the 

sensitivity and invasiveness, thoracoscopy ranks between open lung biopsy and 

trans bronchial biopsy. 

Even though thoracoscopy is less traumatic than open surgical lung 

biopsy, the open lung biopsy provides significantly larger specimen for 

histopathological examination. This leads to higher degree of sensitivity 

(around 95%), and specificity.  
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Contraindication. 

The most important limitation is the size of the free pleural space, which 

should be at least 6-10 cm in diameter. If extensive adhesions are present the 

procedure should not be done without special training.  

        Relative contraindications are as follows:  

 Persistent cough 

 Hypoxaemia. 

 Hypocoagulability (prothrombin time <40--60%) 

 Platelet count less than 40000-60000 

 Cardiological abnormalities.  

 

The thoracoscopist must evaluate the benefit/risk ratio in each case. The 

contraindications for pulmonary biopsy are as follows: 

 1) Mean pulmonary arterial pressure >35 mmHg 

 2) A chest X- ray with a honeycomb image of the lung or end stage 

interstitial fibrosis 

 3) Suspicion of arteriovenous pulmonary aneurysm 

 4) Hydatid cyst 

 5) Vascular tumour. 
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Complications 

The most important complication of thoracoscopy are: 

 Mediastinal and subcutaneous emphysema.  

 Severe haemorrhage due to blood vessel injury during the 

procedure.(This can be prevented by safe points of entry and a 

cautious biopsy technique)                       

 Bronchopleural fistula following lung biopsy. This may require 

longer than the usual suction periods of 3--5 days. 

Other complications, like benign cardiac arrhythmias, low grade 

hypotension or hypoxaemia, can be prevented almost completely by 

administration of oxygen.  

The most serious complication of pneumothorax induction is air or gas 

embolism, which occurs very rarely of less than 0.1% if necessary precautionary 

measures are observed. 

During the procedure, cardiorespiratory function should be monitored by 

electrocardiography (ECG), and measurement of blood pressure and oxygen 

saturation. Following thoracoscopy, a drainage tube should be introduced and 

connected to a suction system for as long as necessary. 

In cases of mesothelioma, 10-12 days after thoracoscopy, radiotherapy 

should be carried out in order to prevent the late complications of tumour growth 

at the sites of entry. 
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Reason for interest 

The reason, I took this study is exudative pleural effusion is a common 

clinical entity in  routine pulmonologists practice. Around 25- 40% of the cases, 

the initial pleural fluid analysis results were inconclusive. Malignancy is the 

most common condition presenting as undiagnosed exudative pleural effusion 

and we are missing most of this in the initial stage. Most of the time, it will be 

misdiagnosed as tuberculosis and will be starting on empirical ATT. 

The main value of thoracoscopy in pleural effusions of undetermined 

origin lies in the considerable accuracy and allowing the exclusion of malignant 

or tuberculous disease. By means of thoracoscopy, the proportion of idiopathic 

pleural effusions falls below 10%.The diagnostic yield of thoracoscopy is 95% 

in malignant effusion whereas pleural fluid cytology is 62% and closed pleural 

biopsy is 44%. Another important factor is that the procedure can be done in 

conscious sedation. With rigid thoracoscopy the pain will be more compared to 

flexible thoracoscopy. So I took flexible thoracoscopy for my study because 

most of our patients are old age, poorly built and nourished and will be 

associated with multiple comorbidities  

A review by Mohan et al. included five studies (154 patients) on flexible 

thoracoscopy in the diagnosis of undiagnosed pleural effusions, andshowed a 

pooled sensitivity of 97%, specificity of 100%, a positive likelihood ratio (PLR) 

of 5.47 and negative likelihood ratio (NLR) of 0.08. These studies were also 

reported in a more recent meta-analysis by Agarwal et al that included 17 

studies (755 patients), 9 of which were prospective and only 1 was a randomized 
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trial. Flexible thoracoscopy showed a good sensitivity (91%) and specificity 

(100%) in diagnosing exudative pleural effusions. The PLR and NLR were 4.92 

and 0.08, respectively.   

In another study, Dhooria et al  randomized 90 patients to undergo rigid 

or flexible thoracoscopy. The diagnostic yield for rigid thoracoscopy was noted 

to be superior to flexible thoracoscopy on an intention-to-treat analysis (97.8 vs. 

73.3%) but was similar (100 vs. 94.3%) after excluding patients in whom 

thoracoscopy was not feasible because of extensive adhesions. One major 

limitation in this study was patient selection. Seven of the forty-five patients 

from the flexi-rigid thoracoscopy arm crossed over to the rigid thoracoscopy 

arm because of the lack of pleural space and only a quarter of the whole cohort 

had prior computed tomography (CT) of the chest or thoracic ultrasound. Unlike 

the previous studies, malignancy was the final cause in only a third of the 

patients, whereas a quarter was because of TB.
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Aim: 

Diagnostic utility of flexible thoracoscopy in undiagnosed exudative 

pleural effusion. 

Objective: 

Primary objective 

To ascertain the diagnostic utility of flexible thoracoscopy in 

undiagnosed exudative pleural effusion. 

Secondary objective 

         To compare the thoracoscopy findings with the histopathology results. 
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AND 

METHODS 
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SITE OF INVESTIGATION 

Gov’t Hospital of Thoracic Medicine, Tambaram Sanatorium, Chennai. 

STUDY PERIOD 

October 2015 to July 2016 

STUDY DESIGN 

Prospective study 

STATISTICAL ANALYSIS 

Analysis done using SPSS software 19.0 version 

INCLUSION CRITERA 

 Moderate to massive pleural effusion by radiology, ie pleural 

effusion present at least up to the 4
th 

intercostal space. 

 Exudative pleural effusion based on light’s criteria 
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EXCLUSION CRITERIA: 

 New smear positive TB 

 Smear positive retreatment tuberculosis 

 Patients with respiratory failure  

 Patients who are not willing to participate in the study 

 Patients  who are not fit for thoracoscopy 

 Patients on anticoagulants  

 Patients with coagulation disorder 

 Patients with empyema 

 Patients with recent MI and history of arrhythmia 

 Patients with low platelet count <60000 

 Patients who cannot lie down in the lateral decubitus position. 

  



71 

 

COLLECTION OF CLINICAL SAMPLES/ DATA 

1. Recruitment of patients as per inclusion criteria. 

2. Antituberculous treatment history 

3. Symptoms duration 

4. Chest radiograph   

5. Ct chest  

6. Sputum for AFB 

7. Pleural fluid aspiration and analysis 

8. Thoracoscopy in undiagnosed case 

9. Histopathology findings. 

METHOD OF STUDY:  

Patients with moderate to massive effusion by radiology will be 

evaluated with pleural fluid aspiration and sent for cytology, protein sugar 

analysis, total count, and ADA. Those cases which came us undiagnosed after 

initial pleural fluid analysis are subjected to thoracoscopy. Patients will be 

evaluated for fitness for thoracoscopy with complete blood count, bleeding 

time, clotting time, and sputum for AFB, ECG, pulse oximetry, cardiac 

evaluation and CT chest.  

IV cannula is inserted on the arm. For widening and better access of the 

rib spaces, arm is placed above the head of the patient. Thoracoscopy is done 

under conscious sedation. Chest wall was draped with sterile cloth after cleaning 

the skin with 7.5% povidone iodine. Patient is placed in lateral decubitus 

position with the hemi thorax to be studied facing upwards. After cleaning and 
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draping, the skin, subcutaneous tissue, the intercostal muscles and the pleura is 

anesthetised by local anaesthetic agent lignocaine 2%, 5-7 ml. After that needle 

aspiration of the pleural fluid is done in order to confirm the position. 

Midazolam 0.05 mg/kg IV is given for sedation. Heart rate, blood pressure, 

continuous electrocardiographic monitoring and pulse oximetric saturation 

measurement were observed throughout the procedure and in the post-

procedure period for 2 hours.  

Incision (1-2cm) is done in the 4
th

 – 7
th

 intercostal space in the mid or 

anterior axillary line where the position has been confirmed by needle aspiration 

of the pleural fluid. By blunt dissection with curved artery forceps, the 

subcutaneous tissue and muscles are separated. After palpating the pleura, with 

the help of trocar and cannula parietal pleura is punctured. Trocar is taken out 

and through the cannula flexible thoracoscope is inserted. 

 

The Instrument  

The thoracoscope that we used is Olympus semi rigid thoracoscope LTF-

160.The instrument consists of a handle similar to a standard flexible 

bronchoscope. The outer diameter of the shaft is 7.0 mm. The length of the 

insertion portion is 27 cm, which consists of a proximal rigid portion (22 cm) 

and a bendable distal end (5 cm). The tip is movable in one plane with the help 

of a lever on the handle, which is similar to a conventional flexible 

bronchoscope. A 2.8-mm single working channel accommodates the biopsy 

forceps and other instruments. Angulation is 100° and 130°. The instrument 
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connects to a standard video processor and light source and images are viewed 

on a screen. 

 

 

 

 

                                           

Flexible thoracoscope 
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                                       Trocar and cannula 

 

Pleural fluid will be aspirated to get a proper vision. But in an intermittent 

manner, so as to prevent the development of re expansion pulmonary oedema 

and to keep the lung collapse. The pleural cavity is then inspected and the site 

for biopsy is fixed. Biopsy forceps will be introduced through the biopsy port 

of the thoracoscope. Biopsy will be taken from the parietal pleura by shearing 

movement. 5-7 biopsy bits will be taken. Adhesions if present will be lysed with 

the help of thoracoscope.  
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Following thoracoscopy, cannula is removed and chest tube of size 

between 28-34 Fr will be introduced and connected to under water seal. When 

the pleural fluid drainage is less than 50 ml/day, Intercostal drainage tube is 

removed. 

 

 

 

Thoracoscopy showing multiple nodules in the parietal pleura 

 

 STATISTICAL ANALYSIS 

Analysis done using SPSS software 19.0 version 
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ETHICAL CLEARANCE: 

The various investigations and procedures that will be used in this study 

will be as per protocol. The identity of each patient will be kept confidential. 

This study will not violate medical ethics in anyway and it will help to get a 

specific diagnosis in exudative pleural effusion. 
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OBSERVATIONS 

AND 

RESULTS 
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Thoracoscopy was done in 40 patients who were admitted during 

October 2015-July 2016. Indication for thoracoscopy for all these patients were 

inconclusive initial pleural fluid analysis. So all these cases were undiagnosed 

exudative pleural effusion. Thoracoscopy was done and under vision biopsy was 

taken from the parietal pleura in all the cases. The mean age of the study 

population was 43±14.9. Patient with the lowest age in this study group was 18 

and highest was 71 years. 
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Table No. 1 

Gender Distribution 

Gender No. 

MALE 30 

FEMALE 10 

TOTAL 40 

 

Of these 40 patients, 30 were male and 10 were females 

Chart No. 1 

 

  

75%

25%

Gender Distribution

MALE

FEMALE
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Table No. 2 

 

30 cases presented with massive effusion, 10 cases with moderate effusion. 

 

Chart No. 2 

 

 

75%

25%

Size of Pleural Effusion

MASSIVE

MODERATE

 

Size of Pleural Effusion 

Size Size of Pleural Effusion 

MASSIVE 30 

MODERATE 10 
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Table No. 3 

 

Of the 40 cases, 27 cases presented with straw colored pleural effusion.13 

cases were hemorrhagic effusion 

 

Chart No. 3 

 

 

67%

33%

Colour of pleural fluid

STRAW

HAEMOGRAPHIC

Colour of Pleural Effusion 

Colour of Fluid No. 

STRAW 27 

HAEMOGRAPHIC 13 
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Table No. 4 

Side of Pleural effusion 

Side Side of Pleural effusion 

LEFT 16 

RIGHT 24 

 

16 cases (40%) presented with left sided pleural effusion. 24 cases 60%) 

presented with right sided pleural effusion. There was no bilateral effusion in 

our study group. 

 

Chart No. 4 
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Table No. 5 

Findings Thoracoscopy findings 

Adhesions 13 

Normal Pluera 11 

Nodule 12 

Mass lesion 4 

TOTAL 40 

 

Thoracoscopy showed 13 cases had adhesions,11 cases had normal looking 

pleura,12 had nodule, mass lesion in 4 cases 

Chart No. 5 
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Thoracoscopy findings
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Table No. 6 

Histopathology Findings 

Histopathology Findings Histopathology results 

Malignant 11 

Non Malignant 29 

 

           Out of 40 cases,11 came as malignant and 29 came as nonmalignant. Of 

the 29 nonmalignant cases 18 came as tuberculosis. 

 

Chart No. 6 

 

 

27%

73%

Histopathology results

Malignant

Non Malignant
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Table No. 7 

Distribution of HPE in relation to Thoracoscopic findings 

Thoracoscopic Findings Malignant Non Malignant Total No. 

Normal pleura 1 10 11 

Adhesion 0 13 13 

Nodules 7 5 12 

Mass lesion 3 1 4 

TOTAL 11 29 40 

                                                      P value 0.001  

Thoracoscopy showed 13 cases had adhesions and mass lesion in 4 cases. Of 

the 4 mass lesion 3 came as malignant. Normal pleura in 11 cases, of which 10 

came out as nonmalignant and1 as malignant. Nodules in 12 cases of which 7 

came as malignant and 5 as nonmalignant. 

 

Chart No. 7 
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Table No. 8 

Histopathology with colour of pleural fluid 

Colour Malignant Non Malignant 

Straw 2 25 

Haemorrhagic 9 4 

TOTAL 11 29 

P value < 0.001 

Straw colored effusion in 27 cases, of which 25 came as nonmalignant and 

2 as malignant. Out of 13 cases of haemorrhagic effusion 9 came as 

malignant.4 came as non malignant 

 

Chart No. 8 
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DISCUSSION 
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In this study 40 patients underwent thoracoscopy whose initial pleural 

fluid results were inconclusive. Flexible Thoracoscopic biopsy of the pleura 

yielded 72.5% in this study. This is comparable to the 74.3% by Mootha et al27 

Lokanathan et al22 got a yield of 66.7%.Dhooria et al23 got 73.3% and Laila et 

al24 got 95%.  

Of the malignant cases majority were adenocarcinoma. There were 4 

adenocarcinoma, 2 metastatic renal cell carcinoma, 1 metastatic carcinoma with 

primary bone, 1 metastatic deposits primary GI tract, 1 pleural lymphoma, 1 

poorly differentiated carcinoma lung and 1 small cell carcinoma.  

In our study the most common causes of pleural metastasis and 

subsequent effusion was from the lung. Among that the most common type was 

adenocarcinoma. This finding is comparable to the finding of Mootha et al3. In 

his study also most common type was adenocarcinoma. The second commonest 

cause was metastatic renal cell carcinoma. There was one case from metastatic 

bone carcinoma and one from GI tract. There was no case of squamous cell 

carcinoma or mesothelioma in our study group. 

Out of the 29 nonmalignant cases 18 were diagnosed as tuberculosis. 

This high number of tuberculosis is may be because ours is a tertiary care 

referral center for tuberculosis and it is highly endemic in our community. Rest 

of the cases were diagnosed as chronic pleural fibrosis, acute inflammatory 

process and chronic nonspecific inflammation. 
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          During thoracoscopy adhesions are found in 13 cases, nodules were found 

in 12 cases, normal pleura in 11 cases and mass lesion in 4 cases. All cases with 

adhesions came as nonmalignant. 58.3% of the nodules came as 

malignancy.90.9% of the normal pleura findings are seen in nonmalignant 

cases.75% of the mass lesion came as malignancy. All these finding were 

significant with a p value of 0.001. Some of these findings were comparable to 

findings of Prabhu et al25 and Laila et al24. Prabhu et al25 got the finding as more 

than 70% of patients with nodules were malignant lesion, more than 96%of 

patients with adhesion were chronic or subacute inflammation (nonmalignant 

lesion) and 100% of sago grain nodules were tuberculosis. Laila et al got 100% 

of patients with adhesions were non-malignant 

76.9% of all hemorrhagic effusion came as malignant, that is out of 13 

hemorrhagic effusion 10 came out as malignancy. Of the 27 straw colored 

effusion only 2 came as malignancy.  

This finding is significant with a p value of 0.001.About 59.2% of the 

straw colored pleural effusion came as tuberculosis. 

Regarding the complication, thoracoscopy is a safe procedure with 

mortality rates are very rare. Most common minor complications encountered 

are subcutaneous emphysema, prolonged air leak and empyema. In our study 

none of them developed any of the previously mentioned complication. 

  



90 

 

 

 

CONCLUSION 
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The most important indication for thoracoscopy is in exudative 

undiagnosed pleural effusion. It is also used in the diagnosis of malignant 

mesothelioma, diffuse parenchymal lung disease. It is also useful in talc 

pleurodesis and adhesiolysis. The overall diagnostic yield in pleural fluid 

cytology is 62% and blind pleural biopsy is 44%. The diagnostic yield of 

thoracoscopy varies from 60%-97% in various studies, where as in our study is 

72.5%. 

Visualization of the visceral and parietal pleura is another advantage, so 

that we can take biopsy from the abnormal areas.  The thoracoscopic appearance 

itself helps to get an overall idea about the diagnosis. 

The most common major complications are empyema secondary to 

infection and acute respiratory failure due to re-expansion pulmonary oedema. 

By staged evacuation of pleural fluid and allowing air to replace the fluid re-

expansion pulmonary oedema can be prevented.5.Proper asceptic precautions if 

taken, chance of secondary infection is rare. 

So I wanted to conclude that, it is a semi invasive procedure and it can 

be done in conscious sedation. So if there is facility for thoracoscopy, it should  

be preferred in undiagnosed exudative pleural effusion because of its high 

diagnostic yield in tuberculosis and malignancy and it is a safe procedure. 

  



92 

 

 

 

 

 

BIBILIOGRAPHY   



93 

 

1. Richard W Light. Pleural diseases, sixth edition.    

2. Fishman Pulmonary diseases 2nd volume,5th edition, chapter 76    

3. J.Gryminzki, P Krak Awka. The diagnosis of pleural effusion by USG 

and Radiologic technique. Chest Journal 1976, 70, 33-37.    

4. Investigation of a unilateral pleural effusion in adults: British Thoracic 

Society pleural disease guideline 2010.Clare Hooper, Y C Gary Lee, 

Nick Maskell, on behalf of the BTS Pleural Guideline Group.    

5. A. Hirsch, P.Ruffie,M. Nebut. Pleural effusion:Laboratory test in 300 

cases. 

6. Management of malignant pleural effusion. V.B. Antony, R 

Loddenkemper, P. Astoul,C. Boutin.    

7. American Thoracic Society-Management of malignant effusion, 

March 2000 

8. Fazal Hussain, College of medicine, Alfaisal College of medicine, 

Saudi Arabia. Malignant mesothelioma. 

9. Shira A Schlesinger, Philips Perera. Tuberculous pleural effusion. 

West j Emergency Med 2012September 13(4), 313-314.  

11. R. Loddenkemper, C. Boutin. Thoracoscopy: present diagnostic and 

therapeutic indications. ERJ 1993, 1544-1555. 

12. Jose C Yataco, Raed. A. Dweik. Pleural effusion: Evaluation and 

management.  

13. The undiagnosed pleural effusion, Richard W Light, Clinical Chest 

Medicine 27,2006 (309-319). 



94 

 

14. Nazim H Bokhari. Diagnostic approach for undiagnosed pleural 

effusion.   

15. L. Zocchi. Physiology and pathophysiology of pleural fluid, ERS 

Journal 2002   

16. Yuanlin song, baoxue Yang, Michael A Mathay. Role of aquaporin 

water channels in pleural fluid dynamics, American journal of 

physiology, July 2000.    

17. Saadet Akarsu, A Nese Citak Kurt, Yasar Dogan. The differential 

diagnostic values of cytokines level in pleural effusions, Mediators of 

inflammation Vol 2005,Issue 1,page 2-8   

18. Steven  

19. A Sahn. The Pleura, American review of respiratory diseases volume 

138,no 1  

20. Marc Noppen, Marc De Wede. Cellular component of normal pleural 

fluid in Human by pleural lavage.     

21. BTS guidelines-management of malignant effusion BTS guidelines 

2010   

22. R. Loddenkemper  Thoracoscopy state of art.ERS Journal,1998-

11:213-221   

23. Loganathan Nattusamy, Karan Madan, Anant Mohan, Vijay Hadda, 

Deepali Jain, Neha Kawatra Madan,1 Sudheer Arava,1 Gopi C 

Khilnani, and Randeep Guleria. Utility of semi-rigid thoracoscopy in 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Nattusamy%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25814795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Madan%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25814795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mohan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25814795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hadda%20V%5BAuthor%5D&cauthor=true&cauthor_uid=25814795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jain%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25814795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Madan%20NK%5BAuthor%5D&cauthor=true&cauthor_uid=25814795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arava%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25814795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khilnani%20GC%5BAuthor%5D&cauthor=true&cauthor_uid=25814795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khilnani%20GC%5BAuthor%5D&cauthor=true&cauthor_uid=25814795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guleria%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25814795


95 

 

undiagnosed exudative pleural effusion Lung India. 2015 Mar-Apr; 

32(2): 119–126.        

24. Dhoria S Singh, Aggarwal A N, Gupta D.A randomised trial 

comparing the diagnostic yield of rigid and semi rigid thoracoscopy in 

undiagnosed pleural effusion.    

25. Laila A. Helala, Gehan M. El-Assal, Ayman A. Farghally, Marwa M. 

Abd El Rady. Diagnostic yield of medical thoracoscopy in cases of 

undiagnosed pleural effusion in Kobri El-Kobba Military Hospital 

Egypt. Department of Chest Diseases, Faculty of Medicine, Ain 

Shams University, Egypt. Received 17 March 2014; accepted 6 April 

2014. 

26. O’rahilly. Muller, Carpenter & Swenson. Basic human Anatomy, 

chapter 22   

27. V.K. Mootha, R. Agarwal, N. Singh, A.N. Aggarwal, D. Gupta and 

S.K. Jindal. Medical Thoracoscopy for Undiagnosed Pleural 

Effusions: Experience from a Tertiary Care Hospital in North India. 

Postgraduate Institute of Medical Education and Research, 

Chandigarh.     

  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4372864/


96 

 

 

 

 

 

ANNEXURE 

 

 

 

 

 

 

 

 

 

 

 

 



97 

 

 

 

 

PROFORMA 

                                                           

 Name     : 

  Age     : 

  Gender     :     

 Previous history  

of Tuberculosis treatment  : 

 If yes, Number of times of  

Treatment    :  

 Duration     : 

 Size of pleural effusion   : 

 Side of pleural effusion   : 

 Colour of pleural effusion  : 

 CT chest     : 

 Clinico radiological diagnosis  : 

 Thoracoscopy findings   : 

 Histopathology findings  : 
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MASTER CHART 
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CONSENT FORM 

 

 I Mr / Mrs / Miss / ____________________________ have 

understood the procedure read by the Doctors. I in my whole 

conscious awareness give consent for the procedure. I understand that 

the procedure is done in good faith for the best therapeutic results 

possible. I fully understand the consequences of the procedure. I can 

resign from the study at any point of time.  

         

 

Signature  

Name             :  

Date and Time   : 

Signature of Researcher    : 
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சுயஒப்புதல் படிவம் 

ஆய்வு செய்யப்படும் தலைப்பு: 
நுலையீைல் உலை அலை ந ோக்கி மூைம் நுலையீைல் உலை அலை 

 ீர் மற்றும் திசு பரிநெோதலை செய்தல். 
ஆராய்ச்சி நிலையம்: அரசு நநஞ்சகநநாய் மருத்துவமலை , தாம்பரம்சாைந ாரியம், நசன்லை.  

பங்குநபறுபவரின் நபயர்:  

பங்குநபறுபவரின் எண் :  

பங்குநபறுபவர் (       ) இதலைக்குறிக்கவும் :  

    நமநைகுறிப்பி ப்பட்டுள்ள ஆய்வின்விவரங்கள்எைக்குவிளக்கப்பட் து. 

என்னுல ய சந்நதகங்கலளக் நகட்கவும், அதற்க்காை தகுந்த விளக்கங்கலளப் நபறவும் 

வாய்ப்பளிக்கப்பட் து .நான் இவ்வாய்வில் தன்ைிச்லசயாகத்தான் 

பங்நகற்கிநறன்.  எந்த காரணத்திைாநைா எந்த கட் த்திலும் எந்த சட் ச்சிக்கலுக்கும் 

உட்ப ாமல் நான் 

இவ்வாய்வில் இருந்துவிைகிக்  நகாள்ளைாம் என்றும் அறிந்துநகாண்ந ன். 

இந்த ஆய்வு சம்பந்தமாகநவா ,இலதச்சார்ந்த நமலும் ஆய்வு 

நமற்நகாள்ளும்நபாதும்  இந்த ஆய்வில் பங்குநபறும் மருத்துவர் என்னுல ய மருத்துவ 

அறிக்லகலய பார்ப்பதற்கு என் அனுமதி நதலவயில்லை எை அறிந்துநகாள்கிநறன். 

நான்  ஆய்வில்  இருந்து விைகிக்நகாண் ாலும் இது நபாருந்தும் எை அறிகிநறன். 

இந்த ஆய்வு மூைம் கில க்கும் தகவல்கலளயும் பரிநசாதலை முடிவுகலளயும் 

மற்றும் சிகிச்லச நதா ர்பாை தகவல்கலளயும் மருத்துவர் நமற்க்நகாள்ளும் ஆய்வில் 

பயன்படுத்திக்நகாள்ளவும் அலதப்பிரசுரிக்கவும்  என் முழுமைது ன்  சம்மதிக்கிநறை . 

இந்த ஆய்வில் பங்குநகாள்ள ஒப்புக்நகாள்கிநறன். எைக்கு நகாடுக்கப்பட்  

அறிவுலரப்படி ந ந்துநகாள்வது ன் இந்த ஆய்லவ நமற்நகாள்ளும் மருத்துவ அணிக்கு 

உன்ைலமயு ன் இருப்நபன் என்று உறுதி அளிக்கின்நறன். என் உ ல்நைம் பாதிக்கப்பட் ாநைா 

அல்ைது எதிர்பாராத வழக்கத்திற்கு மாறாை நநாய்க்குறிநதன்பட் ாநைா உ நை அலத 

மருத்துவ அணிக்கு நதரிவிப்நபன் எை உறுதி அளிக்கிநறன் .  

பங்குநபறுபவரின்லகநயாப்பம் -------------------------------------   இ ம் ----------------------- நததி -----

----கட்ல விரல் நரலக 

பங்குநபறுபவரின் நபயர் மற்றும் விைாசம் -------------------------------------------------------------------

-----ஆய்வாளரின் லகநயாப்பம் -------------------------------------இ ம் ------------------------   நததி -----

----------ஆய்வாளரின் நபயர் ----------------------------------------- 
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ந ோயோளிக்கோை தகவல் படிவம் 

 

மதிப்பிற்குரிய ஐயா / அம்லமயரீ், 

 

உங்கள் விருப்பத்தின் நபரில் “நுலரயரீல் உலற அலற நநாக்கி மூைம் 

நுலரயரீல் உலற அலற நீர் மற்றும் திசு பரிநசாதலை நசய்தல்” பற்றிய ஆய்வில் 

பங்நகற்கும்படி அன்பு ன் நகட்டுக்நகாள்கிநறாம். இந்த ஆய்வில் ஆரய்ச்சி 

நநாக்கத்துக்காக தாங்கள் பரிநசாதலைக்கு உட்படுத்தப்படுவரீ்கள். தகுந்த சிகிச்லச 

தங்களுக்கு நதா ங்கப்படும். தங்களுக்கு இந்த ஆய்வில் பங்நகற்க விருப்பம் 

இருந்தால் தாங்கள் அருள்கூர்ந்து ஒப்புதல் படிவத்லதப் படித்துப்பார்த்துக் 

லகநயாப்பம் இடும்படிக் நகட்டுக்நகாள்கிநறன். 
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