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Abstract 
Background: To treat symptoms brought on by a large, recurring malignant pleural effusion, chemical pleurodesis is recommended (MPE). Before pleurodesis, a drain is left in the pleural space until the pleural fluid collection stops. As little as 50 milliliters of pleural fluid can be found using chest ultrasonography, which can also verify the pleural surfaces' conjunction, a sign of successful pleurodesis. 
Patients and methods: Thirty patients with malignant pleural effusion had intercostal tube insertion as part of this interventional trial. Before the sclerosing drug was injected, transthoracic ultrasonography was used to evaluate each case to see whether the sliding sign was present. A month later, a follow-up transthoracic ultrasound was performed to evaluate the sliding sign, which indicates whether the pleurodesis was successful or not. 
Results: The mean age of participants was 60 ±12 years, with slightly more males (53.3%, n=16) than females (46.7%, n=14). Two-thirds (66.7) reported chest pain, while half of the patients (50%) had complained of cough. The majority (76.7%, n=23) presented with pleural nodules. Every participant (100%) demonstrated the presence of both effusion and collapse in the CT images. Most of the cases (63.3%, n=19) were treated with bleomycin during pleurodesis. All patients (100%) demonstrated the presence of the sliding sign before pleurodesis with significant absence after the procedure (P < 0.001). 24 out of the 30 patients (80%) experienced successful outcomes.
Conclusions: Because thoracic ultrasonography may identify the lack of pleural sliding, it can be used to evaluate the success of pleurodesis. Furthermore, the results of pleurodesis were further confirmed by CT scans and chest X-rays, which completed the assessment by indicating the presence or absence of effusion and collapse.
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[bookmark: _Hlk535793804][bookmark: _Hlk2170686]Introduction: 
When malignant cells are found in the pleural fluid, it is referred to as a malignant pleural effusion (MPE). Metastases from various sites to the pleura are the cause of the majority of malignant pleural effusions [1]. The symphysis between the parietal and visceral pleural surfaces is known as pleurodesis, and it serves to keep fluid or air from building up in the pleural space [2]. The sliding sign is seen by thoracic ultrasonography because of the movement of the visceral pleura on the parietal pleura. When pleurodesis is successful, this sign does not exist [3].
Patients and Methods
[bookmark: _Hlk142603668]Study design
Pre- and post-comparison studies are being conducted as part of an interventional trial to evaluate the efficacy of pleurodesis in patients with malignant pleural effusion. The study was conducted in the chest department of Benha University Hospital between March 2023 and March 2024. The Benha University Faculty of Medicine's Ethical Committee granted ethical approval. (Institutional Research Board IRB) (Study No. MS-13-3-2023).
Study population:
Thirty patients with malignant pleural effusion who met the study's eligibility requirements and consented to take part were evaluated at Benha University Hospital between March 2023 and March 2024. This study covered patients with intercostal tube insertion and malignant pleural effusion. Patients with a prior pleurodesis, a loculated malignant pleural effusion, or those under the age of eighteen were not included.

Methods
The following procedures were performed on each patient: a thorough medical history and physical examination; laboratory testing, that included complete blood counts (CBCs), liver and kidney function tests (LFTs), pleural fluid analysis (including PH, LDH, protein, and glucose), medical thoracoscopy and collection of multiple pleural biopsies and radiological evaluation, including chest CT scans, chest X-rays (PA view), and chest ultrasounds using both low frequency (1.4-5 MHz) convex and high frequency (5=13 MHz) linear transducer (LOGIQ P5, USA)
Before the sclerosing drug was injected, transthoracic ultrasonography was used to evaluate each case to see whether the sliding sign was present. Pleurodesis was done via injection of 20-40 ml of 2% lidocaine into the pleural space through the intercostal tube together with the sclerosing agent (bleomycin, tetracycline, or doxycycline). One month later, a follow-up transthoracic ultrasound was performed to evaluate the sliding sign-based success or failure of the pleurodesis. The afflicted side of the lung was studied anatomically in all directions, including the anterior (supra mammary, mammary, inframammary, upper and lower axillary) and posterior (suprascapular, interscapular, and infrascapular) regions. Every area received a score based on the presence or absence of a sliding sign; if a sliding sign is present, the score is one; otherwise, it is zero. The evaluation of pleurodesis was done by ultrasound and defined as effective if the sliding score was ˂5 and failed if the score ≥5.

Statistical analysis
IBM, Armonk, New York, USA) SPSS version 28 was used for data administration and statistical analysis. Utilizing the Shapiro-Wilk test and direct data visualization techniques, quantitative data were evaluated for normality. The means, medians, ranges, and standard deviations of quantitative data were summarized by normality. Numbers and percentages were used to summarize the categorical data. The Stuart-Maxwell test was used to compare the ultrasound results obtained before and after pleurodesis. The independent t-test or the Mann-Whitney U test for normally distributed variables and the Mann-Whitney U test for non-normally distributed variables were used to compare quantitative data based on the pleurodesis outcome. Both Fisher's exact test and the Chi-square test were used to compare categorical data. Every statistical test has two sides. Significant P values were those with a value of less than 0.05.

Results
The mean age of participants was 60 ±12 years, with slightly more males (53.3%, n=16) than females (46.7%, n=14). Almost half of the participants (46.7%, n=14) were smokers, with a smoking index having a median of 900 and ranging widely from 200 to 1800. Only 20% presented with a primary tumor. The average body mass index (BMI) was 23 ±3 Kg/m2.
All participants (100%, n=30) reported shortness of breath. Two-thirds (66.7) reported chest pain, while half of the patients (50%) had complained of cough. The duration of these symptoms varied considerably among the individuals, with a median duration of 4 weeks, spanning from 1 week to 20 weeks. Only one patient exhibited a thickened pleura. In contrast, the majority (76.7%, n=23) presented with pleural nodules. Additionally, adhesions were observed in 10% (n=3) of the cases. Computed tomography (CT) scans showed uniform results across the cohort. Every participant (100%, n=30) demonstrated the presence of both effusion and collapse in the CT images. Regarding the type of pleurodesis, most of the cases (63.3%, n=19) were treated with bleomycin. A smaller proportion of the participants received tetracycline, accounting for only 6.7% (n=2). Doxycycline was used in 30% (n=9) of the cases. The histopathological analysis of the cohort revealed a diverse range of diagnoses. Acinar malignancy and lymphoma were each identified in 6.7% of the cases (n=2 for each). Malignant mesothelioma was present in 30% (n=9) of the cases. The most prevalent diagnosis was metastasis, observed in 36.7% (n=11) of the participants, while squamous cell carcinoma was the least common, identified in only 3.3% (n=1) of the cases. The pleural fluid analysis in the cohort showed a predominance of lymphocytic exudate, which was found in 93.3% (n=28) of the cases. In contrast, neutrophilic exudate was much less common, identified in only 6.7% (n=2) of the cases. Furthermore, a significant portion of the participants (83.3%, n=25) had malignant cells present in their pleural fluid. In the supra mammary, mammary, and inframammary areas, all patients (100%) demonstrated the presence of the sliding sign before pleurodesis. After pleurodesis, there was a significant reduction in the presence of the sliding sign (P < 0.001). Specifically, in both the supra mammary and mammary areas, the sliding sign was present in only 6 out of 30 patients (20%), whereas 24 out of 30 patients (80%) exhibited an absence of the sliding sign. In the inframammary area, the absence of the sliding sign was observed in 24 out of 30 patients (80%), and moderate effusion was noted in the remaining 6 patients (20%) (Table 2, Figure 1C).  In the upper axillary area, all patients (100%) exhibited the sliding sign before undergoing pleurodesis. Post-pleurodesis, a significant change was observed (P < 0.001). The sliding sign was present in only 6 patients (20%), while an absence of the sliding sign was noted in 24 patients (80%) (Table 2, Figure 1A). In the lower axillary area, before pleurodesis, the sliding sign was present in 21 out of 30 patients (70%), while mild pleural effusion was noted in the remaining 9 patients (30%). Following pleurodesis, the sliding sign was absent in 24 patients (80%). However, moderate pleural effusion was observed in 6 patients (20%) (Table 2, Figure 1A). In the supra-scapular and interscapular areas, all patients (100%) showed the presence of the sliding sign before the pleurodesis procedure. After pleurodesis, there was a significant change in both areas (P < 0.001). The sliding sign was present in only 6 out of 30 patients (20%), while 24 out of 30 patients (80%) exhibited an absence of the sliding sign (Table 2, Figure 1B). In the infra scapular area, before pleurodesis, the sliding sign was present in 56.7%, while mild pleural effusion was noted in 13 patients (43.3%). Following pleurodesis, the sliding sign was absent in 15 patients (50%). However, mild and moderate pleural effusion were observed in 30% and 20% of the patients, respectively. This difference was statistically significant (P < 0.001) (Table 2, Figure 1B). The pleurodesis was successful in a significant majority of the cases. Specifically, 24 out of the 30 patients (80%) experienced successful outcomes. On the other hand, the procedure failed in 6 out of the 30 patients (20%)  (Figure 2). In the present work, no significant differences were reported between patients with successful and failed outcomes regarding thoracoscopic or CT findings (Table 3). Also, no significant differences were reported between patients with successful and failed pleurodesis regarding histopathology or drug used in the procedure (Table 4).
[bookmark: _Hlk535994018]Discussion:
Malignant pleural effusion (MPE) is a significant clinical concern, which is the result of malignant cells infiltrating the pleural cavity or surrounding tissue. Its appearance frequently signals the advanced stages of several cancers, which is concerning for the prognosis and quality of life of the patient [4]. 
Reducing dyspnea and stopping the pleural fluid re-accumulation are the two main objectives of managing malignant effusions, as they are both essential to the patient's quality of life [5]. Pleurodesis has a significant failure rate of 10% to 40%, which is characterized by fluid re-accumulation and dyspnea [6]. 
The use of imaging techniques has become essential in predicting the outcome of pleurodesis. Among these, chest ultrasonography is crucial because it can detect the important indicator of "pleural sliding," which denotes the movement of the lung lining against the lining of the chest wall. Notably, the absence of this indication following pleurodesis is a reliable marker of the procedure's effectiveness and can be done in a non-invasive manner [2]. 
This study was conducted at Benha University Hospital on patients with MPE requiring intercostal tube insertion. 
The mean age of participants was 60 ±12 years, with slightly more males (53.3%, n=16) than females (46.7%, n=14). Almost half of the participants (46.7%, n=14) were smokers. El-Hadidy and colleagues conducted a study to evaluate the use of thoracic ultrasonography in the assessment of pleurodesis and the comparisons of various sclerosing drugs, with particular attention to the 'pleural sliding' sign. With a mean age of 58.33±10.5 years, ranging between 37 and 74 years, it included 30 patients (15 males and 15 females) [3]. Comparable to our findings, Martinez-Morgon et al. examined 31 patients receiving bleomycin pleurodesis to compare the effectiveness and adverse effects of different sclerosing agents; they reported a mean age of 60 ± 15 years [7]. To treat symptomatic MPEs in 33 patients with a mean age of 68 ± 4.4 years, Zimmer et al. investigated the safety, cost-effectiveness, and efficacy of bleomycin against talc slurry [8]. Also, Seddik et al. studied the effectiveness of povidone-iodine pleurodesis in MPE patients using chest ultrasonography. This study included 30 patients treated at AL-Hussein University Hospital. It found that 17 patients (57%) were smokers [9]. 
The pleura was thickened in only one patient. By contrast, pleural nodules were present in the majority (76.7%, n = 23). In addition, adhesions were found in three cases. Results from computed tomography (CT) scans were consistent throughout the group. On the CT scans, all (30 participants) showed evidence of both effusion and collapse. According to El Hadidy et al., diffuse mesothelioma is more common than localized form, as evidenced by the finding that 28 out of 30 patients (93.4%) had many tiny nodules on the pleural surface [3]. 
Diffuse and localized kinds of mesothelioma can be broadly categorized, with the incidence of the diffuse type being significantly higher than that of the localized type [10]. 
A wide variety of diagnoses were found in the cohort's histological investigation. In 6.7% of the cases, acinar malignancy and lymphoma were found (n=2 for each). Thirty percent (n = 9) of the cases had malignant mesothelioma. In 36.7% (n=11) of the participants, metastasis was the most common diagnosis, whereas squamous cell carcinoma was the least common, seen in just 3.3% (n=1) of the cases. Consistent with our results, Manu et al. reported that metastasis was responsible for 61.9% of MPE patients, with mesothelioma accounting for 15.6% of cases [11]. 
In contrast to our study regarding the type of tumour, El Hadidy et al. discovered that 20 patients (66.7%) had malignant mesothelioma as their primary site of malignancy in the pleura. The remaining 10 patients had metastatic lymphoma in one case, breast cancer in three, and lung cancer in six. The histological analysis of pleural samples served as the foundation for this [3]. The majority of MPEs are caused by metastases from other locations to the pleura. The main cancers were lymphoma (9%), gastrointestinal (8%), ovarian (7%), lung (37%), breast (17%), unknown site (10%), and mesothelioma (3%) in decreasing order of frequency [12]. Magdy and Hieba's study included 20 patients (15 females and 5 males) who were admitted with MPE and advised to undergo pleurodesis to evaluate the effectiveness and safety of this single-session, ultrasound-guided procedure in MPE cases. This study found that metastatic adenocarcinoma (65%) was the most common cause of MPE, with 50% of cases being of breast origin [13]. The good apposition of the parietal and visceral pleurae is the most crucial prerequisite for a successful pleurodesis [14]. Typically, the pleural drain is left in place until a 24-hour period passes and a small amount of pleural fluid (50–100 ml) is collected, at which point pleurodesis is initiated [15]. 
The study group's chest X-ray results in this work showed a few significant aberrations. In twenty percent of the cases (n = 6), effusion was seen. On the other hand, pleural thickening was seen in 2.7% of the subjects, a smaller portion of the population. This illustrates the pathological alterations linked to MPE and pleurodesis treatment. A chest X-ray showing effusion shows the collection of fluid in the pleural space, a characteristic of metastatic peritoneal effusion (MPE) caused by direct pleural invasion or malignant blockage of lymphatic drainage [16]. A lower percentage of patients will experience pleural thickening, which can be caused by inflammatory reactions to the disease, or by pleurodesis, in which sclerosing drugs cause fibrosis to obliterate the pleural gap and stop fluid from re-accumulating [17]. Before a medical thoracoscopy, El-Sayed et al. compared the results of a chest ultrasound (U/S) and CT scan on thirty patients with unidentified pleural exudates. It was discovered that in 60% of patients, both modalities detected a moderate level of pleural effusion. While ultrasonography demonstrated parietal pleural thickening in 73.3% of cases and pleural nodules in 33.3%, primarily on the diaphragmatic pleura (80%), CT revealed pleural thickening (75% focal, 25% diffuse), primarily in the parietal pleura (93.7%) [18]. On chest X-rays, pleural thickening is frequently observed. Usually, it affects the pulmonary apical cap. The apical cap is less than 5 mm wide and shows up on chest X-rays as an uneven density at the extreme apex [19]. 
Before pleurodesis, all patients (100%) in the supra mammary, mammary, and inframammary areas showed evidence of the sliding sign. The sliding sign was significantly less common following pleurodesis (P < 0.001). In particular, only 6 out of 30 patients (20%) showed the sliding sign in the supra mammary and mammary areas, while 24 out of 30 patients (80%) did not show the sliding sign. Of the thirty patients, twenty percent had significant effusion and twenty out of the thirty patients had no sliding sign in the inframammary area [Table 2]. Seddik et al.'s study also discovered a significant difference (p-value < 0.001) between the mammary areas before and following pleurodesis [9]. In addition, Agmy et al.'s study assessed how well transthoracic sonographic (TUS) scores—pleural sliding and pleural adherence score—predicted the outcome of pleurodesis in patients with MPE using various modalities. An interventional clinical trial for the palliative management of dyspnea involved one hundred MPE patients. According to the study's findings, all pleurodesis groups experienced a significant decrease in mean lung sliding score one month after the procedure (N=88) [20]. 
Before pleurodesis, every single patient (100%) in the upper axillary region displayed the sliding sign. There was a noteworthy alteration after pleurodesis (P < 0.001). Of the patients, 24 patients (80%) had no sliding sign at all, whereas only 6 patients (20%) had one. Before pleurodesis, the sliding sign was seen in the lower axillary region in 21 out of 30 patients (70%), with minor pleural effusion being observed in the remaining 9 patients (30%). In 24 patients (80%), the sliding sign was absent after pleurodesis. However, 6 patients (20%) had a significant pleural effusion [Table 2]. Comparably, the Seddik et al. study demonstrates a significant statistical difference (p-value < 0.001) between the axillary areas pre- and post-pleurodesis [9]. Additionally, the goal of the de Boer et al. study was to assess whether thoracic ultrasonography could be used to track the pleurodesis process following surgical pleurectomy. Following a surgical pleurectomy, repeat thoracic ultrasonography found that pleural thickness rose and lung sliding significantly decreased (P=0.023 and P=0.002, respectively). Three patients (21%) and one patient (7%) respectively achieved the maximum grade for pleural thickening and lung sliding before being discharged. In addition, 9 patients (64%) had pleural thickening and 3 patients (21%) had lung sliding that was at least 80% of the maximum grade possible [21]. 
Prior to the pleurodesis treatment, 100% of the patients exhibited sliding sign in the supra-scapular and interscapular regions. Both locations showed a substantial change following pleurodesis (P < 0.001). Only 6 out of 30 patients (20%) had the sliding sign present, whereas 24 out of 30 patients (80%) did not have it. Before pleurodesis, the sliding sign was seen in 56.7% of patients in the infrascapular region, and 13 patients (43.3%) had a minor pleural effusion. After pleurodesis, 15 patients (or 50%) did not have the sliding sign. However, 30% and 20% of the patients, respectively, had mild and moderate pleural effusions. (P < 0.001) [Table 2].
Comparably, Seddik and his colleagues showed that the scapular regions before and after pleurodesis differ in a highly significant way (p-value < 0.001). The vast majority of cases showed that the pleurodesis was successful. In particular, the process was successful in 24 (80%) of the 30 patients, while it failed in 6 (20%) of the 30 patients. Additionally, it was demonstrated that 26 patients (87%) had success and 4 patients (13%) failed [9]. Additionally, El Hadidy et al. found that in follow-up chest ultrasonography after 30 days, 5 out of 7 patients (71.4%) showed successful pleurodesis with no sliding sign, while 2 patients (28.6%) showed pleurodesis failure with the sliding sign persisting and an increase in effusion volume. Furthermore, eight patients underwent intercostal chest tube-induced pleurodesis; in the ensuing ultrasound follow-up, seven of them (87.5%) showed an absent sliding sign, indicating successful pleurodesis and one patient showed a positive sliding sign with a 12.5% increase in effusion volume, indicating unsuccessful pleurodesis [3]. Recurrent effusion was seen in 47.7% of the patients in the Agmy et al. trial, while pleurodesis was effective in 52.3% [20]. The current study's great pleurodesis success rate (80%) in this group indicates how well this process works to manage MPE. To stop pleural fluid from re-accumulating, pleurodesis works by injecting sclerosing chemicals into the pleural space. This initiates an inflammatory response that fuses the visceral and parietal pleurae [21]. The degree of tumor involvement in the pleura, the patient's underlying medical state, and the sclerosing agent selected can all affect how well a pleurodesis goes. The 20% failure rate that was noted could be attributed to different patient reactions to the treatment, the severity of the underlying cancer, or technical issues with the pleurodesis technique itself. Despite the difficulties in obtaining total success in every instance, this result emphasizes the procedure's importance in palliative care for MPE patients, to improve respiratory symptoms and quality of life [22]. The current study found no statistically significant variations in the thoracoscopic findings (thickened pleura, P = 1.0), nodules, P = 0.603, and adhesions, P = 0.501) between patients who had successful and unsuccessful results. Furthermore, there was no discernible difference in the CT results for effusion and collapse. Furthermore, there were no statistically significant variations observed in the type of pleurodesis (P = 1.0) or histological findings between individuals who had successful and unsuccessful results. In the same line, data from 56 patients with malignant pleural effusion who received chemical pleurodesis after tube thoracostomy were retrospectively reviewed by Chang et al. to evaluate the clinical course and response after pleurodesis with each agent. They showed that the success rate of chemical pleurodesis in the Viscum group and the talc group was not statistically different (93.7% vs. 96.0%, p = 0.225). Furthermore, no significant differences in histological results were seen between individuals who had successful pleurodesis and those who did not [23]. 
Conclusions:
In conclusion, the evaluation of pleurodesis success in patients with MPE using various radiologic procedures, including chest ultrasonography, CT scan, and chest X-ray, provides valuable insights into the efficacy of this therapeutic intervention. Also, thoracic ultrasonography is a useful tool for assessing pleurodesis success, as it easily detects the absence of pleural sliding, indicative of successful symphysis between the visceral and parietal pleura. Additionally, CT scans and chest X-rays complemented the assessment by revealing the presence or absence of effusion and collapse, further confirming the outcomes of pleurodesis.
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Tables:
 Table 1: General characteristics of the studied patients
	General characteristics
	
	

	Age (years)
	Mean ±SD
	60 ±12

	Sex
	
	

	Males
	n (%)
	16 (53.3)

	Females
	n (%)
	14 (46.7)

	Body mass index(kg/m2) 
	Mean ±SD
	23 ±3

	Primary tumor present
	n (%)
	6 (20)

	Smoking
	n (%)
	14 (46.7)

	Smoking index
	Median (range)
	900 (200 - 1800)
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Table 2: Ultrasound findings pre and post-pleurodesis in all chest areas:
	Areas
	Before pleurodesis (N = 30)
	After pleurodesis (N = 30)
	p-value
	

	
	
	
	
	

	Supra mammary
	sliding 
	30 (100%) 
	6 (20%)
	< 0.001*
	

	
	No sliding 
	0 (0%)
	24 (80%)
	
	

	Mammary
	Sliding 
	30 (100%) 
	6 (20%)
	< 0.001*
	

	
	No sliding 
	0 (0%)
	24 (80%)
	
	

	Infra mammary
	Sliding 
	30 (100%) 
	0 (0%)
	< 0.001*
	

	
	No sliding 
	0 (0%)
	24 (80%)
	
	

	
	Moderate effusion 
	0 (0%)
	6 (20%)
	
	

	Upper axillary
	sliding 
	30 (100%) 
	6 (20%)
	< 0.001*
	

	
	No sliding 
	0 (0%)
	24 (80%)
	
	

	Lower axillary
	Sliding 
	21 (70%) 
	0 (0%)
	< 0.001*
	

	
	No sliding 
	0 (0%)
	24 (80%)
	
	

	
	Mild effusion 
	9 (30%)
	0 (0%)
	
	

	
	Moderate effusion 
	0 (0%)
	6 (20%)
	
	

	Supra scapular
	sliding 
	30 (100%) 
	6 (20%)
	< 0.001*
	

	
	No sliding 
	0 (0%)
	24 (80%)
	
	

	Interscapular
	sliding 
	30 (100%) 
	6 (20%)
	< 0.001*
	

	
	No sliding 
	0 (0%)
	24 (80%)
	
	

	Infrascapular
	Sliding 
	17 (56.7%)
	0 (0%)
	< 0.001*
	

	
	No sliding 
	0 (0%)
	15 (50%)
	
	

	
	Mild effusion 
	13 (43.3%)
	9 (30%)
	
	

	
	Moderate effusion 
	0 (0%)
	6 (20%)
	
	


     *Significant P-value                                                                                                     
Table 31: Thoracoscopic and CT findings according to outcome in the studied patients 
	
	Pleurodesis
	P-value

	
	Successful
(n = 24)
	Failed
(n = 5)
	

	Thoracoscopic finding

	Thickened pleura n (%)
	1 (4.2)
	0 (0)
	1.0

	Pleural nodules n (%)
	19 (79.2)
	4 (66.7)
	0.603

	Adhesions n (%)
	2 (8.3)
	1 (16.7)
	0.501

	CT

	Effusion n (%)
	24 (100)
	6 (100)
	-

	Collapse n (%)
	24 (100)
	6 (100)
	-



Table 4: Type of pleurodesis and histopathology according to outcome in the studied patients 
	
	Pleurodesis
	P-value

	
	Successful
(n = 24)
	Failed
(n = 5)
	

	Type of pleurodesis

	Bleomycin n(%)
	15 (62.5)
	4 (66.7)
	1.0

	Tetracycline n(%)
	2 (8.3)
	0 (0)
	

	Vibramycin n(%)
	7 (29.2)
	2 (33.3)
	

	Histopathology 

	Acinar malignancy n(%)
	2 (8.3)
	0 (0)
	0.354

	Lymphoma n(%)
	1 (4.2)
	1 (16.7)
	

	Malignant Mesothelioma n(%)
	8 (33.3)
	1 (16.7)
	

	Metastasis n(%)
	9 (37.5)
	2 (33.3)
	

	Squamous cell carcinoma n(%)
	0 (0)
	1 (16.7)
	

	No pathology n(%)
	4 (16.7)
	1 (16.7)
	


Figure legends:
[bookmark: _Ref157630113]Figure 1: Ultrasound findings pre and post-pleurodesis in all chest areas
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Figure 2: Pleurodesis outcome in the studied patients
	







Figure 3: Chest Ultrasound before and after pleurodesis
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Figure 3: Chest X-ray before and after pleurodesis
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