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            Abstract 

 

Background: Malignant pleural effusion (MPE) is a 

condition that malignant cells are presented in the 

pleural fluid. 10% povidone-iodine in pleurodesis is 

one of (MPE) treatment options. 

 This study aims  to evaluate the safety, efficacy and 

the success rate of 10% povidone-iodine in 

pleurodesis procedure through thoracostomy by 

conducting; the assessment of  radiological  and 

clinical outcome after using of povidone –iodine as 

a chemical pleurodesis agent. 

Randomized clinical trial, was carried out on 18 

cases  at Thoracic Surgery Department, Abuslem 

Trauma Center, Tripoli 2020 - 2021, all patients 

who underwent pleural drainge and received bedside 

mixture of 20 ml of 10% topical solution of 

povidone-iodine and 80 ml of normal saline, was 

Instilled into the pleural cavity through pleural 

catheter and then, the tube was clamped for 1 hour.  

In the absence of excessive fluid drainage (> 250 

mL/ day) and no fluid collection in chest x ray, the 

pleural catheter removed within 24-48 hours of 

sclerosant administration pleurodesis with 10% 

povidone-iodine. After pleurodesis, all 

patients were assessed via chest X-ray (CXR) after 

procedure, and at one month. 

Data collected throughout history, basic clinical 

examination, laboratory investigations and outcome 

measures coded, entered and analyzed using 

Microsoft Excel software.  

Results: revealed that early response was 72.2% 

complete, partial in 16.6%, and failure 11.1%, major 

complication was nausea. 

We concluded that povidone-iodine is a safe and 

effective agent with minor side effects in 

pleurodesis and treatment of MPE and proposed 

povidone-iodine as a proper, accessible, and low-

cost alternative sclerosing agent. 
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             Introduction.   

The pleura are the serous membrane that covers the lung 

parenchyma, the mediastinum, the diaphragm, and the rib 

cage.  Divided into the visceral and parietal pleura. The 

parietal pleura line the inside of the thoracic cavities. The 

visceral and the parietal pleura meet at the lung root.  

Pathophysiology of pleural effusion 

A. Increased pleural fluid formation:  

I. Increased interstitial fluid in the lung:   

II. Increased intravascular pressure in pleura:  

III. Increased permeability of the capillaries in the 

pleura:  

IV. Decreased Oncotic Pressure Gradient:  

V. Presence of Free Peritoneal Fluid or Disruption 

of the Thoracic Duct or an Intrathoracic Blood 

Vessel:  

B. Decreased pleural fluid absorption:   

I. Obstruction of the lymphatics draining the 

parietal pleura.  

II. Elevation of systemic vascular pressures. 

Epidemiology: In a post -mortem autopsy study of 191 

patients who died with malignancy, pleural effusion was 

present in 16%. While any carcinoma can metastasize to 

the pleura, lung carcinoma is the most common 

malignancy followed by breast cancer and Lymphoma  to 

cause pleural effusions .Malignant causes should be 

excluded firstly in the list of differential diagnosis in 

patients diagnosed as exudates.  

Imaging: Although standard chest radiographs can detect 

as little as 50 mL of pleural effusion on a lateral view,  

they provide only suggestive findings for the diagnosis of 

MPE (figure 1). A massive effusion increases the 

probability of a malignant etiology and commonly 

produces a meniscus sign with fluid tracking up the 

lateral chest wall, a shift of the mediastinum to the 

contralateral side, and an inversion of the diaphragm 

(Qureshi and Gleeson, 2006). 

 

Figure (1): Right, Contrast-enhanced computed 

tomogram with mediastinal windows showing a right 

pleural effusion with irregular thickening of the parietal 

pleura (arrows). Computed tomography–guided pleural 

biopsy revealed metastatic renal cell carcinoma. 

Treatment options for malignant pleural effusion (MPE) 

are varied and often tailored to the clinician’s specialty 

and expertise, the patient’s physical performance status, 

hospitalization status, and individual desires (Musani 

2009). 

They include repeat thoracentesis, tube thoracostomy 

with drainage and sclerosis with chemical sclerosant 

agents, chronic indwelling pleural catheter, intrapleural or 

systemic chemotherapy, thoracoscopy with drainage and 

talc insufflation, and pleurectomy (Putnam, 2007). 

Povidone-iodine is a topical antiseptic agent that consists 

of iodine as an active ingredient, which is absorbed from 

mucosal surfaces and increases serum iodine 

concentration. Iodine can be absorbed by the thyroid 

gland and is excreted in the body. The main side effect of 

betadine injection in pleural cavity is mild pain Neto et al. 

reported in 16% of their patients. In a similar study, 

Caglayan et al. in Turkey found chest pain in 16.2% of 

cases, fever in 6.9%. 

Usage of topical povidone-iodine and other iodine-base 

contrast agents can cause thyroid dysfunction. Increase in 

serum level of exogenous iodine not only can inhibit 

thyroid hormone synthesis but also can cause 

thyrotoxicosis in some patients.  

Mode of action: It is used in pleurodesis (fusion of the 

pleura to achieve adhesion between parietal and visceral 

pleurae). For this purpose, povidone-iodine is equally 

effective and safe as talc, and may be preferred because 

of easy availability and low cost (Agarwal et al., 2012). 

Contraindications: PVP-I is contraindicated in patients 

with hyperthyroidism (overactive thyroid gland) and 

other diseases of the thyroid, after treatment with 

radioiodine, (Jasek, 2007). Pain had already been 

reported as a complication of pleurodesis with 

iodopovidone as well as with other sclerosing agents 

(Andrade-Neto et al., 2010).  

Hypotension has already been reported after 

iodopovidone pleurodesis. Thyroid function is a concern 

when using iodine therapies and whether iodopovidone 

pleurodesis interferes with this function is still a matter of 

debate (NCI Guidelines for Investigators, 2013). 

 

 

https://en.wikipedia.org/wiki/Pleurodesis
https://en.wikipedia.org/wiki/Talc
https://en.wikipedia.org/wiki/Hyperthyroidism
https://en.wikipedia.org/wiki/Thyroid_gland
https://en.wikipedia.org/wiki/Radioiodine
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Table (1):  Normal composition of pleural fluid   

Volume 

Cells/mm2 

% mesothelial cells 

% monocytes 

% lymphocytes 

% granulocytes 

Protein 

% albumin 

Glucose 

LDH 

 0.1-0.2mL/Kg 

1000-5000 

3-70% 

30-75% 

2-30% 

10% 

1-2gm% 

50-70% 

= plasma level 

<50% of plasma level 

 

             Methods. 

 Patient and collection of samples. 

        In order to fulfill the objectives of this study, the 

following techniques were followed: Technical design, 

Study design, and a randomized clinical trial. 

The study was carried out at Thoracic Surgery 

Department, Abuslem Trauma Center,Tripoli.. Jan 2020 

until Nov. 2021. 

Target population, inclusion criteria: Recurrent malignant 

pleural effusion. Evidence of complete expansion of lung 

after drainage of fluid. 

Exclusion criteria: Patients with a history of cardiac 

disease. Loculated effusions. Abnormal thyroid function 

test. Incomplete lung re-expansion after chest tube or 

pleural catheter insertion. 

Post-procedure abnormal thyroid function tests can be the 

indicators of role of iodine on thyroid gland, due to 

pleurodesis with povidone-iodine. 

Lidocaine (3 mg/kg; maximum 250 mg) was 

administered intrapleurally immediately prior to 

sclerosant administration, a premedication was 

considered to alleviate anxiety and pain associated with 

pleurodesis (pethidine 50 mg iv/im)  

A mixture of 20 mL of 10% topical solution of povidone-

iodine and 80 mL of normal saline ,was Instilled into the 

pleural cavity through pleural catheter and then, the tube 

was clamped for 1 hour, Patient rotation is not necessary 

after intrapleural instillation of sclerosant.  

In the absence of excessive fluid drainage (> 250 mL/ 

day) and no fluid collection in chest x ray, the pleural 

catheter removed within 24-48 hours of sclerosant 

administration. 

After pleurodesis, all patients were assessed via chest X-

ray (CXR) after procedure, and at one month. 

Statistical analysis. 

          Result of this study were analyzed using SPSS 

version 20 software. P-values less than 0.05 were 

considered statistically significant. 

            Results and  

         Data collected throughout history, basic clinical 

examination, laboratory investigations for 18 patients 

who are chosen according to iclusion and exclusion 

criterias. And outcome measures coded, entered and 

analyzed using Microsoft Excel software Results, 

Table (2): Age and sex distribution among studied group 

(N=18) 

 Age 

  

Median (Range) 57.5 (25-72) 

 N % 

Sex  Female  6 33.33% 

Male  12 66.66% 

Total 18 100.0 

 

Table (3): CO-morbidity distribution among studied 

group (N=18) 

 N  % 

Chronic illness NO  7 39% 

DM 3 16.6% 

DM & HTN 5 27.7% 

HTN 3 16.6% 

Total 18 100.0 
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39% were with no chronic illness and 61% with chronic 

illness. 

Table (4): Symptoms distribution among studied groups 

 N % 

Dyspnea No 2 11.1 

Yes 16 88.8 

Cough  No 6 33.3 

Yes 12 66.6 

Chest pain  No 14 77.7 

Yes 4 22.2 

Total 18 100.0 

 

Dyspnea was in 88.8% and cough in 66.6% and chest 

pain 22.2% 

 

Figure 2 Symptoms distribution among studied groups. 

Table (5): Cancer type distribution 

 N % 

Cancer type 

Breast 5 27.7 

Colon 2 11.1 

Lung 7 38.8 

Lymphoma 2 11.1 

Renal cell 1 5.5 

Prostate 1 5.5 

Total 18 100.0 

Highest was lung followed by breast and colon. 

Table (6): Characters of effusion distribution 

 N  % 

Character 

Hemorrhagic 5 27.7 

Sero- sanginous 4 22.2 

Serous 9 50 

Side 

Left 5 27.7 

Right 13 72.2 

Total 18 100.0 

 

50% had Serous, Sero- sanginous in 22.2% and 27.7% 

were Hemorrhagic, regarding site right 72.2% and left 

27.7%. 

Table (7): Adverse effects and Complication distribution 

 N % 

Fever No 13 72.2 

Yes 5 27.7 

Thyroid changes No changes 18 100 

Need analgesia No 10 55.5 

Yes 8 44.4 

Total 18 100.0 

 

Major complication or adverse effect was need analgesia 

with 44.4% followed by fever 27.7% 

 

Table (8): Hospital stay distribution among studied group 

 Hospital stay 

  

Median (Range) 2.0 (1-3) 

 

Hospital stay was distributed as 1.87±0.68 with minimum 

1 and maximum 3 

0

20

40

Dyspnea Cough Chest pain

symptoms 
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Table (9): Response, follow up and other complication 

distribution 

 N % 

Response 

Complete 13 72.2 

Failure 2 11.1 

Partial 3 16.6 

Other 

complicatio

n% 

No 9 50.0 

Dizziness 2 11.1 

Dyspnea 1 5.5 

Nausea 5 27.7 

Nausea and  

dizziness 
1 5.5 

CXR 

Complete 

inflation 
8 44.4 

Failure 2 11.1 

Partial 8 44.4 

Follow up 

Not 3 16.6 

Success 15 83.3 

Total 18 100.0 

 

Discussion 

Malignant pleural effusion (MPE) arises in advanced-

stages of malignancies and frequently heralds a poor 

prognosis; most patients with MPE are symptomatic. The 

most common symptom is exertional dyspnea. Most 

patients undergo chemotherapy or local treatments to 

palliate symptoms such as dyspnea, cough & chest pain, 

to improve quality of life, however, when pleural effusion 

persists or reaccumulates after chemotherapy, Instilling of 

sclerosing agents into the pleural cavity (pleurodesis) 

procedure. 64% complete, partial in 28%, and failure 8%, 

are accepted results compared to other studies. 

The results of this study suggest that povidone-iodine is a 

safe and effective agent with minor side effects in 

pleurodesis and treatment of MPE and proposed 

povidone-iodine as a proper, accessible, and low-cost 

alternative sclerosing agent. 

Barriers and limitations of this study: 

Lack of cooperation of some patients who refused to 

participate, Long time was needed to convince patients to 

participate in this study. Difficult in follow up the 

participants after the procedur. Drop out of some patients. 

           Conclusion.  

        MPE is a common complication in advanced stages 

of many malignancies. Common strategy to address this 

problem includes frequent thoracentesis through 

thoracostomy tubes or pleural catheters with or without 

pleurodesis that can effectively relieve the respiratory 

symptoms, in most patients with MPE, palliative 

treatment necessitates pleurodesis with sclerosing agents. 

Chemical pleurodesis is one of the best options for the 

treatment of patients with refractory MPE and recurrent 

pleural effusions. The main question is the choice of the 

sclerosing agent, which is not only determined by the 

efficacy of the chemical agent but also by its safety, 

availability, cost, ease of use, and number of 

administrations to achieve a complete response, since 

there is no general consensus on the currently accessible 

best sclerosing agent for pleurodesis. 

The aim of the study was to evaluate the safety, efficacy 

and the success rate of 10% povidone-iodine in 

pleurodesis procedure. 

Regarding the Response, follow up and other 

complication distribution the response was 64% complete 

partial in 28% and failure 8%. 

Major complication or adverse effect was need analgesia 

with 65% followed by fever 25%. 

Recommendations: 

Repeat the present study in different parts and another 

hospital in Libya and on large scale of populations to 

emphasize our conclusion  

A person-centered care should be created when dealing 

with a patient through active listening to the patient’s 

story. The patient should be considered as an active 

partner through the process of surgical care 

Health care providers should insist on collaboration 

between them and the patient. 

The health care provider should be the only source of 

trusted information. Assessment of the quality of life by 

health professionals should be an integral part of the 

patients’ treatment. 



Journal of Academic Research (Applied Sciences), VOL.24, 2023 

63 
 

References: 

AeLony HY, King R and Boiitin C (1991): 

Thoracoscopic talc poudrage pleurodesis for chronic 

recurrent pleural effusions. Ann. Intern. Med; 115: 778-

82. 

Agarwal, R; Khan, A; Aggarwal, AN; et al. (2012): 

Efficacy and safety of iodopovidone pleurodesis: a 

systematic review and meta-analysis. The Indian Journal 

of Medical Research; 135: 297–304.  

Agostoni E, and Zocchi L (1998): Mechanical coupling 

and liquid exchanges in the pleural space. Clin Chest 

Med; 19 (2): 24l-261.  

Andrade-Neto JD, Oliveira SFQ, Vianna SP, et al. 

(2010): Efficacy and safety of iodopovidone pleurodesis 

in malignant pleural effusions. Respirology; 15: 115–118. 

Antony VB, Nasreen N, Mohammed KA, et al. (2004): 

Talc pleurodesis: basic fibroblast growth factor mediates 

pleural fibrosis. Chest;126:1522-8. 

Antunes G, Neville E, Duffy J, Ali N (2003): BTS 

Guidelines for the management of malignant pleural 

effusions. Thorax; 58:ii29-ii38. 

Arfa, M. A. (2014). Comparative study of pleurodesis 

using iodopovidone and bleomycin in management of 

malignant pleural effusion, (july). 

Benkelman CJ, van den Berg AJ, Moekstra MJ, et al. 

(2008): Anti-inflammatory properties of a liposomal 

hydrogel with povidone-iodine (Repithel) for wound 

healing in vitro. Burns; 34: 845-855. 

Brega-Massone P, Conti B, Magnani B, et al. (2004): 

Minimally invasive thoracic surgery for diagnostic 

assessment and palliative treatment in recurrent 

neoplastic pleural effusion. Thorac Cardiovasc Surg; 52: 

191–195. 

 British Medical Association (2015): British national 

formulary: BNF; 69 (ed.): 840. 

Broaddus VC (2008): Transudative pleural effusions. In:  

Loddenkemper R, Antony VB, ed. Pleural Diseases 

(European Respiratory Monograph, Vol 7, Monograph 

22), Sheffield, UK:  European Respiratory Society 

Journals:  157-176.  

Bydder S, Phillips M, Joseph DJ, et al. (2004): A 

randomised trial of single-dose radiotherapy to prevent 

procedure tract metastasis by malignant mesothelioma. Br 

J Cancer; 91:9-10. 

Caglayan B, Torun E, Turan D, et al. (2008): Efficacy of 

iodopovidone pleurodesis and comparison of small-bore 

catheter versus large-bore chest tube. Ann Surg Oncol; 

15:2594-9. 

Caldwell, J., Edriss, H., & Nugent, K. (2018, July). 

Chronic peritoneal indwelling catheters for the 

management of malignant and nonmalignant ascites. 

In Baylor University Medical Center Proceedings (Vol. 

31, No. 3, pp. 297-302). Taylor & Francis. 

Chakrabarti B, Ryland I, Sheard J, et al. (2006): The role 

of Abrams percutaneous pleural biopsy in the 

investigation of exudative pleural effusions. Chest; 

129(6): 1549-1555. 

Charpidou A., Harrington KJ, Syrigos KN (2006): 

Management of Malignant Pleural Effusions. In: Syrigos 

KS., Nutting CM, Roussos C. (eds.) Tumors of the Chest 

Biology, Diagnosis and Management. Berlin: Springer; 

563-573. 

Chen H, Brahmer J. Management of malignant pleural 

effusion. Curr Oncol Rep 2008;10:287-93. 

Dias, J., Neto, A., Terra, M., Teixeira, M., Vianna, S., & 

Manuel, P. (2015). Safety Profile of the Use of 

Iodopovidone for Pleurodesis in Patients with Malignant 

Pleural Effusion, 225, 369–375. 

https://doi.org/10.1159/000440727. 

Dixit, R., Agarwal, K. C., Gokhroo, A., Patil, C. B., 

Meena, M., Shah, N. S., & Arora, P. (2017). Diagnosis 

and management options in malignant pleural 

effusions. Lung India: official organ of Indian Chest 

Society, 34(2), 160. 

Dresler CM, Olak J, Herndon JE 2nd, et al. (2005): Phase 

III intergroup study of talc poudrage vs talc slurry 

sclerosis for malignant pleural effusion. Chest; 

127(3):909-15.  

Dumville, JC; McFarlane, E; Edwards, P; et al. (2015): 

Preoperative skin antiseptics for preventing surgical 

wound infections after clean surgery. The Cochrane 

Database of Systematic Reviews; 4: CD003949. 

Duysinx B, Nguyen D, Louis R, et al. (2004): Evaluation 

of pleural disease with 18-fluorodeoxyglucose positron 

emission tomography imaging. Chest; 125:489-93. 

Ellington MJ, Reuter S, Harris SR, et al. (2015): 

Emergent and evolving antimicrobial resistance cassettes 

in community-associated fusidic acid and meticillin-

resistant Staphylococcus aureus. Int. J. Antimicrob. 

Agents; 45: 477-484. 

Garza-Gangemi, A. M., Barquet-Muñoz, S. A., 

Villarreal-Colín, S. P., Medina-Franco, H., Cortés-

González, R., Vilar-Compte, D., & Cantú-de-León, D. 

(2016). Randomized Phase II Study of Talc Versus 

https://doi.org/10.1159/000440727


Amhamed Ahmed Alhajaji
 
       Giuma Ali Giuma Elmarghni 

64 
 

Iodopovidone for the Prevention of Seroma Formation 

Following Modified Radical Mastectomy. Revista de 

Investigación Clínica, 67(6), 357-365. 

Godazandeh G, Qasemi NH, Saghafi M, et al. (2013): 

Pleurodesis with povidone-iodine, as an effective 

procedure in management of patients with malignant 

pleural effusion. J Thorac Dis; 5(2): 141-144. 

Godazandeh, G., Qasemi, N. H., Saghafi, M., Mortazian, 

M., & Tayebi, P. (2011). Pleurodesis with povidone-

iodine, as an effective procedure in management of 

patients with malignant pleural effusion, 1–4. 

https://doi.org/10.3978/j.issn.2072-1439.2013.02.02. 

Hwang JH, Song KS, Park SI, et al. (2005): Subtle 

pleural metastasis without large effusion in lung cancer 

patients: preoperative detection on CT. Korean J Radiol; 

6(2):94-101. 

Jasek, W, ed. (2007): Austria-Codex (in German) (62nd 

ed.). Vienna: Österreichischer Apothekerverlag; 983–5. 

Kahrom H, Aghajanzadeh M, Asgari MR, et al. (2017): 

Efficacy and safety of povidone-iodine pleurodesis in 

malignant pleural effusions. Indian J Palliat Care; 23: 53-

6. 

Lanjri S, Uwingabiye J, Frikh M, et al. (2017): In vitro 

evaluation of the susceptibility of Acinetobacter 

baumannii isolates to antiseptics and disinfectants: 

Comparison between clinical and environmental isolates. 

Antimicrob. Resist. Infect. Control; 6: 36. 

Leaper DJ and Durani P (2008): Topical antimicrobial 

therapy of chronic wounds healing by secondary intention 

using iodine products. Int. Wound J; 361-368. 

Mayo PH, Doelken P (2006): Pleural ultrasonography. 

Clin Chest Med; 27(2):215-227. 

Menzies SM, Rahman NM, Wrightson JM, et al. (2011): 

Blood culture  

Munden RF (2006): A new era in thoracic oncologic 

imaging: CT-PET. J Thorac Imaging; 21(2):97-98. 

Roberts ME, Neville E, Berrisford RG, et al. (2010): 

Management of a malignant pleural effusion: British 

Thoracic Society Pleural Disease  

Tomashefski, J. F. and C. F. Farver (2008). Anatomy and 

histology of the lung. Dail and Hammar’s pulmonary 

pathology, Springer: 20-48. 

Zarogoulidis P, Chatzaki E, Hohenforst-Schmidt W, et al. 

(2012): Management of malignant pleural effusion by 

suicide gene therapy in advanced stage lung cancer: a 

case series and literature review. Cancer Gene Ther; 19: 

593-600. 

https://doi.org/10.3978/j.issn.2072-1439.2013.02.02

