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INTRODUCTION 
 

Pleural effusions are very common in clinical practice, It 

affects about 3000 per million of population a year.
[2]

 

Most common causes of pleural effusions are : 

Malignancy, Tuberculosis, Pneumonia, Congestive Heart 

Failure, Renal Failure, connective Tissue Disease and 

Pulmonary Embolism.
[1,2]

 The initial symptom of the 

effusion is related to the main etiology, as well as, many 

patient do not have symptoms at all.
[3] 

Most popular 

symptoms are pleuritic chest pain, dyspnea, dry cough 

and impaired sleep quality.
[3-6]

 

 

The first diagnostic procedure to define the underlying 

etiology is initial thoracentesis and can be used for 

therapeutic purposes.
[7,8]

 Thoracentesis can classify the 

effusions to two different types according to the amount 

of protein and lactate dehydrogenases(LDH) in the fluid, 

transudate (low protein and LDH) and exudate (high 

protein or LDH levels). Light’s criteria are the most 

common criteria used in clinical practice in the world 

since light created them in 1972.
[9,10]

 Congestive Heart 

Failure, Renal Failure, Liver Cirrhosis and 

Hypoalbumenia are the most common causes in 

transudate effusions.
[10]

 Otherwise, malignancies, 

tuberculosis, Para-pneumonic effusions and empyema 

are the mainstay etiologies in exudate effusions.
[10]

 

 

Complete white blood cells count and differential is very 

important diagnostic test in exudate effusions and can 

diminish the diagnostic possibilities.When the fluid is 

full of neutrophils that lead us to Para-pneumonic 

effusions and empyema. Lymphocytic pleural effusions 

(> 50%), are caused by malignant neoplasms or 

tuberculosis in most cases.
[11-15]
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ABSTRACT 
 

Objective: to evaluate the diagnostic yield and safety of Cytology and closed pleural biopsy in 

Lymphocytic exudate pleural effusions. Methods: This prospective cohort study was carried out in 

pulmonary and pathology departments at Tishreen university hospital, Lattakia, Syria between March 2020 

and March 2021.The number of patients involved in this study is 49. Cytology is considered diagnostic 

when malignant cells are detected in the specimen of 50 ml Aspirate. Tuberculosis is diagnosed by the 

detecting caseating granulomas in tissue specimens obtained by closed pleural biopsy. Malignancy will be 

detected by observing malignant cells in pleural fluid or tissue samples obtained by closed pleural biopsy. 

Results: Cytology detected malignancy in 6 cases, and the other 43 cases were classified as negative. The 

overall diagnostic yield of cytology is very low (12.9%). Cytology sensitivity in malignancies is about 

21.4%. Over all diagnostic yield of CPB were 68.75% CPB sensitivity in malignancies is 71.4 % with 100 

% specificity. In tuberculosis, the sensitivity were up to 93.3%. Conclusion: Cytology and closed pleural 

biopsy are good choices to diagnose pleural effusions. Cytology has low yield in malignancy whereas CPB 

is very effective in Tuberculosis pleural effusions and can be the first choice. We recommend CPB in 

malignant pleural effusions when the patient had chronic diseases that may prevent general anesthesiaand 

when Pleuroscoby is not available as in low economic countries. 
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Cytology is very good choice when malignant pleural 

effusion is suspected.
[16]

 Its diagnostic value is widely 

different (sensitivity is between 40-87%), due to a lot of 

factors like pathologist experience, lake of typical 

cells,amount of fluid received, type of neoplasm.
[16]

 

Cytology can make definitive diagnoses of malignant 

neoplasms.Cytology fails to diagnose tuberculosis and 

most cases of malignancies.
[16]

 

 

When cytology fails, our options are closed pleural 

biopsy(CPB) and medical Thoracoscoby.
[17]

 

 

Closed pleural biopsy(CPB) was first described by DE 

Francis et a. in 1955, and he used Vim-Silverman 

needle.
[1] 

Indications of CPB included all undiagnosed 

pleural effusions since American Thoracic Society 

(ATS) shortened them to only exudate effusions with 

high suspicious of tuberculosis.
[18,19]

 Diagnostic 

sensitivity is (40-87%) depends on the country, center 

and the expert of pulmonogist and pathologists.
[18,19]

 The 

most popular needles are Cope and Abrams. Abrams are 

used in many centers in the world including our center. 

Topical anesthesia are used. Abrams needle has three 

parts are External trocar, Inner cannula and Stylet.
[20,21]

 

 

In malignancies, the lesions invades the pleura in patchy 

distribution and that will diminish the sensitivity and the 

diagnosis opportunities with CPB alone. Tuberculosis 

lesions spreads in all over the pleural surface and that 

makes the diagnostic sensitivity of CPB in TB up to 90% 

in some studies.
[22]

 

 

Some studies suggest that we can increase the diagnostic 

yield of CPB, by having more than two tissue pieces with 

the needle.
[19]

 In one study, the sensitivity of CPB is 89% 

in Tuberculosis when 4 biopsies taken, and 54% when 

only one biopsy obtained.
[23]

 

 

Pneumothorax is the most serious complication (3-15 

%), and its incidence is very low with expert hands. Most 

cases don’t need surgical interventions and resolved 

spontaneously. Other complications are pain, 

bradycardia, Hemothorax,spleen or liver damage, and 

spot infection.
[1]

 

 

Medical Thoracoscoby is the gold standard with 

sensitivity up to 100% in some studies. But it is has 

important disadvantages includes: unavailable in most 

centers, needs experiment which is not often exist, very 

expensive and needs general anesthesia.
[24-26] 

 

We need to reevaluate the diagnostic yield of cytology 

and closed pleural biopsy with Abrams needle to 

redefine the indications, complications and the need to 

refer the patient to Pleuroscoby.  

 

METHODS 
 

This prospective cohort study was carried out in 

pulmonary and pathology departments at Tishreen 

university hospital, Lattakia, Syria between March 2020 

and March 2021. The initial study included 129 patient 

with pleural effusion, but Only 49 patients meeting 

including criteria were selected and included in the 

study. The study has got the approval from scientific 

research congress at university presidency (registration 

number: 1364/25-2-2020), on behalf of the ministry of 

higher education and scientific research. 

 

All patients with suspected pleural effusion has gone 

through routine investigations, history, clinical 

examination,chest x ray, initial primary thoracentesis, 

laboratory tests (Protein, LDH, Glucose, Cholesterol, PH 

if necessary,AFB smear and Culture and Sensitivity in 

certain patients).All data was recorded.  

 

All effusions assessed by lights criteria to distinguish 

transudate from exudate ones.lights criteria are : (1.fluid 

protein/serum protein > 0.5, 2.fluid LDH / serum LDH > 

0.6, 3.fluid LDH is more than 2/3 upper LDH normal 

limits ). 

 

Transudate and exudate with neutrophil predominance 

effusions were excluded. Patients with lymphocytic 

exudate pleural effusion were included in the study. 

 

written consent was obtained from all patients before 

starting further investigations.  

 

Pleural fluid cytology and closed pleural biopsy have 

been done to all patients.  

 

Cytology is considered diagnostic when malignant cells 

are detected in the specimen of 50 ml of fluid. 

Tuberculosis is diagnosed by the detecting caseating 

granulomas in tissue specimens obtained by CPB. 

Malignancy will be detected by observing malignant 

cells in pleural fluid or tissue samples obtained by 

CPB.CPB will be considered diagnostic when 

tuberculosis or malignancy is detected. When Cytology 

and CPB did not help, further investigations has been 

conducted to get the definite  diagnosis such as, TB 

NAAT,Tumor markers, bronchoscopy, Pleuroscoby..etc. 

Sensitivity, specificity and both negative and positive 

predictive values were calculated for cytology and CPB 

by using a decision matrix.   

 

RESULTS 
 

The initial study included 129 patient with pleural 

effusion. Only 49 patients meeting including criteria 

were selected and included in the study, Figure 1.The 

mean age was 55 years old (between 18- 80 years 

old).Closed Pleural biopsy(CPB) and Cytology were 

done to all patients (100 %), and CPB repeated only 3 

times with no additional diagnostic benefit. Patients’ 

demographic characteristics are listed below, Table 1. 

 

The final diagnosis was obtained in 48 of 49 patient. 

Closed pleural biopsy diagnosed 32 (65.3%), cytology 

diagnosed 6(12.24%).CPB were diagnostic in all positive 

cytology samples. Patients that did not have final 
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diagnoses by Cytology and CPB went to other 

procedures like bronchoscopy, Adenosine De Aminase, 

biopsy from other organs to find malignant cells and 

computed tomography pulmonary angiogram 

(Pulmonary Embolism protocol). 

 

The final diagnosis included neoplasms 28(57.1%), 

tuberculosis 15(30.6%) and other less common diseases 

listed in Table 2. Neoplasms were the most common 

cause of pleural effusions 28(57.1%) in our study as we 

mentioned earlier. Secondary malignancies are much 

more common (93.9% of all cases) than primary which 

confirmed in only 3 cases (3.6 %).The most common 

malignancy was Lung cancer (50%), and breast cancer 

(14.3 %). Lung adenocarcinoma made 50 % of lung 

cancer cases. The distribution of malignancies in this 

study comes in, Table 3.  

 

Cytology detected malignancy in 6 cases, and the other 

43 cases were classified as negative. The overall 

diagnostic yield of cytology is very low (12.9%). The 

most important thing is to calculate the sensitivity in 

malignant pleural effusions, because cytology cannot be 

diagnostic in tuberculosis and other pleural effusions 

deferential diagnosis. Cytology sensitivity in 

malignancies is about 21.4% (6/28).  

 

Closed pleural biopsy results were classified into five 

categories: malignancy, tuberculosis, muscle cells, non-

specific inflammation and inconclusive. only malignancy 

and tuberculosis were considered diagnostic, other 

undiagnosed patients went through other procedures. 

Malignancy detected in 20(40.8%), tuberculosis 

15(30.6%), inconclusive 3(6.1%), non-specific 

inflammation 9(18.4%) and muscle cells 2(4.1%).  

 

Over all diagnostic yield of CPB were 68.75%.CPB 

sensitivity in malignancies is 71.4 % with 100 % 

specificity. In tuberculosis, the  sensitivity were up to 

93.3%.Many studies suggested that the diagnostic yield 

of CPB is related to the number of passes of Abrams 

needle which give the pathologist bigger sample and give 

us better results. So we divided the patients to two 

separated groups: less than 2 passes and more than 2.We 

studied the relationship between the number of passes 

and the ability to get definite diagnosis using fisher exact 

equation and statistical relationship was proven (P value 

=0.04). All cases of tuberculosis needed more than 2 

passes to be proven, as well as, most cases of 

malignancy. forty cases did not suffer any complication 

(81.63%).Complications happened in only 18.36%.The 

most common complication was Hypotension and 

bradycardia due to vasovagal stimulation 5 (10.2% 

together).All complications were tolerated with no deaths 

or invasive procedure needed(no cases of 

pneumothorax). 

 

 
Figure (1): Included and excluded patients of the study. 
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Table (1): Patients’ demographic characteristics. 
 

N(%) Patients and characteristics 

49 Number 

55 Mean age 

 

23(46.9%) 

26(53.1%) 

Gender 

Male 

Female 

 

31(63.3%) 

18(36.7%) 

Smoking 

Yes 

No 

 

24(49) 

25(51) 

Side of the effusion 

Unilateral 

Bilateral 

 

29(59.2) 

20(40.8) 

Color of the effusion 

Hemorrhagic 

others 

 

19(38.8) 

30(61.2) 

Extent of the effusion 

Mild to moderate 

Massive 

 SD(standard deviation) 

 

Table (2): The final diagnosis of 49 patients included in the study. 

N(%) Final Diagnosis 

28(57.1) Neoplasms 

15(30.6) Tuberculosis 

2(4.1) Pulmonary Embolism 

1(2) Para pneumonic Effusion 

1(2) Post cardiac injury syndrome 

1(2) Rheumatoid Arthritis 

1(2) Idiopathic 

 

Table (3): The distribution of 28 patient with malignant pleural effusion. 

N (%) Tumor 

 

3(10.7) 

Primary  

Mesothelioma 

Secondary  

14(50) 

7(25) 

4(14.3) 

2(7.1) 

1(3.6) 

Lung 

Adenocarcinoma            

Squamous Cell Carcinoma         

Small Cell Carcinoma         

Large Cell Carcinoma              

4(14.3) Breast 

2(7.1) Ovarian 

2(7.1) Hodgkin Lymphoma 

1(3.6) Thyroid 

1(3.6) Prostate 

1(3.6) Kidney 

 

DISCUSSION 
 

Undiagnosed pleural effusions are a matter of challenge 

in medicine. Cytology and CPB are very common ways 

to have a proper diagnosis. We noticed that cytology 

sensitivity is very low in our study when compared to 

other studies.Cytology diagnostic yield ranged between 

44-69.2 % in some studies. Porcel et al,
[27]

 (Spain 2016), 

studied cytology in 414 patient and cytology yield was 

about 44%.As well as, Arnold et al.
[28]

  study in 

England(2018) with similar sensitivity (46.4%).We are 

sure that the small number of patients, using only smear 

cell technology are the reason of low sensitivity. 

 

Our results are so close to worldwide studies when 

talking about CPB. Many studies concluded that   CPB 

diagnostic yield in malignancy ranged between 51.5-82.4 

%. The sensitivity in malignancies is 71.4% in our study 

which makes CPB an important procedure in malignant 

pleural effusion. The sensitivity is 58.9%, 59.2%, 60%, 

63.1%, 77% in these studies respectively: Solooki et al., 
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Pereyra et al., Poe et al., Jakubec et al., and Saldana et 

al.
[29-33]

 

 

Complications are more common in our study (18.36%), 

but all complications were under control. No deaths or 

pneumothorax happened which is the most important 

complication. Saha et al.
[23]

 study says that 

complications counts about 10.98 %, with 3,66% cases 

of pneumothorax. Thirty patients had pneumothorax in 

Saldana et al.
[29]

 study.  

 

Subcutaneous Atropine might be a good choice to 

prevent Hypotension and bradycardia during CPB, but to 

have a final recommendations we need more 

investigations and larger studies. 

 

CONCLUSION 
 

Cytology and CPB are good choices to diagnose pleural 

effusions.  

 

Cytology detected malignancy in 6 cases, and the other 

43 cases were classified as negative. The overall 

diagnostic yield of cytology is very low (12.9%). 

Cytology sensitivity in malignancies is about 21.4%. 

 

Over all diagnostic yield of CPB were 68.75%.CPB 

sensitivity in malignancies is 71.4 % with 100 % 

specificity. In tuberculosis, the sensitivity were up to 

93.3% 

 

CPB is very effective in Tuberculosis pleural effusions 

and can be the first choice. We recommend CPB in 

malignant pleural effusions when the patient had chronic 

diseases that may prevent general anesthesia and when 

Pleuroscoby is not available as in low economic 

countries like Syria. 
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