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Abstract 

Background Pleural effusion is the most prevalent pleural disorder. One third of pleural effusions are caused by lung 
cancer. Thoracoscopy is regarded as the most reliable diagnostic method for the evaluation of suspected pleural 
malignancy.

Aim and objectives To assess visible pleural characteristics of abnormalities and their locations for malignant 
and benign pathologies as well as to determine the incidence of malignancy in the apparent normal pleura.

Patients and methods This was a descriptive, observational, and cross-sectional research that was performed on 36 
cases with undiagnosed exudative pleural effusions prepared for medical thoracoscopy and on whom the cytologi-
cal analysis was inconclusive, at the thoracoscopic Unit Department of Chest Diseases, Faculty of Medicine Zagazig 
University, from December 2023 to May 2024.

Results The apparent normal pleura and adhesions were significantly greater in benign effusions than in malignant 
effusions (p = 0.019 and p = 0.04, respectively), while nodular effusion was significantly greater in malignant effusions 
than in benign effusions (p = 0.003). Bleeding was significantly greater in malignant effusions than in benign effusions 
(p = 0.019). As regards the thoracoscopic findings, 24 (66.7%) patients showed nodular patterns, 14 (38.9%) patients 
showed adhesions, and two (5.6%) patients had pus, while six (16.7%) patients had apparent normal pleura. The costal 
pleura was the most frequently affected site (88.9%) followed by the visceral pleura (55.6%) then the diaphragmatic 
pleura (38.9%).

Conclusion Medical thoracoscopy (MT), a minimally invasive and a generally safe treatment, enables the inter-
ventional pulmonologist to access the pleural cavity directly and obtain pleural samples under direct view helping 
in predicting the pathology.
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Introduction
Pleural effusions are frequently caused by malignant 
inclusion of the pleura, which is a prevalent medical dis-
order [1]. Pleural deposits might be caused by almost all 

tumors, which interrupt the physiological turnover of 
pleural fluid and spread cancer cells. Pleural effusions are 
primarily caused by lung cancer, which accounts for one 
third of the cases [2]. It is important to quickly diagnose 
a malignant pleural effusion (MPE) in order to adequately 
stage the patient as well as start appropriate therapy, 
despite the underlying neoplasm, as it is indicative of 
progressive illness and a poor prognosis.

A clinical assessment, complementary imaging stud-
ies, and minimally invasive techniques are necessary for 

Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

The Egyptian Journal
of Bronchology

*Correspondence:
Mohamed Elsaid Ali Hassan Elfeqy
elfeqymohamedchest1990@gmail.com
1 Department of Chest Diseases, Faculty of Medicine, Zagazig University, 
Zagazig, Egypt

http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s43168-024-00324-8&domain=pdf


Page 2 of 7Elfeqy et al. The Egyptian Journal of Bronchology           (2024) 18:72 

determining the reason for an undiagnosed pleural effu-
sion. The 1ry pleural fluid sample undergoes cytologi-
cal assessment, which has a mean sensitivity of 62% for 
malignancy. The diagnostic result is increased to approxi-
mately 72% by the collection of a second specimen (total 
range 49–91%) [3].

The underlying reason for the effusion is determined by 
image-guided pleural biopsy or thoracoscopy if pleural 
fluid cytology is unable to establish an accurate diagnosis 
and malignant illness is suspected, as stated by interna-
tional guidelines, because of its variable sensitivity [3, 4].

Thoracoscopy is regarded as the most reliable diagnos-
tic method for the evaluation of suspected pleural malig-
nancy [5].

The macroscopic findings of thoracoscopy demon-
strate characteristics which are thought to be indicative 
of malignancy involving hard pale pachypleuritis nodules 
and large localized mass as well as lymphangitis on either 
the visceral and/or parietal surfaces [6]. Thoracoscopy 
might aid in the identification of a reason for benign effu-
sion by enabling the direct observation of features like 
several micronodules in rheumatoid effusion [7].

Patients and methods
This was a descriptive, observational, and cross-sectional 
research that was performed on 36 cases with undiag-
nosed exudative pleural effusions prepared for medical 
thoracoscopy and on whom the cytological analysis was 
inconclusive, at the thoracoscopic Unit Department of 
Chest Diseases, Faculty of Medicine Zagazig University, 
from December 2023 to May 2024.

The inclusion criteria are as follows: undiagnosed 
exudative pleural effusions patients and patients above 
18 years.

The exclusion criteria are as follows: the following 
patients listed were not involved in the research:

cases who were not healthy enough to have a thora-
coscopy, such as in the following situations: patients who 
continued to have uncured severe hypoxemia, patients 
who were unable to maintain lateral decubitus for long 
enough for the thoracoscopy to be performed, patients 
whose hemodynamic or cardiovascular condition is 
unstable, and people who suffered from coagulation 
defects. The platelet count should be larger than 60,000/
mm3, and the prothrombin level must be at least higher 
than 60%.

Absolute contraindications are the following situations: 
cases in whom the pleural space was determined to be 
difficult to access; cases in whom the pleural space was 
completely destroyed by fibrous tissue, otherwise cases in 
whom multiloculated effusions were detected; cases with 
extremely thickened pleura, as shown through CT scan, 
as this prevented the underlying lung from expanding 

fully after the surgery; and patients with highly vascular-
ized pulmonary lesions, pulmonary arteriovenous aneu-
rysms, probable hydatid cysts, and honeycomb lung.

Medical thoracoscopy surgery
Prior to thoracoscopy, blood pressure has been assessed, 
and coagulation function tests, viral markers, blood rou-
tine tests, blood ion tests, and oxygen saturation as well 
as electrocardiogram have been carried out. An ultra-
sound examination has been conducted the day prior to 
the medical thoracoscopy.

The cases were positioned in a supine position with the 
impacted side directed upward. The entry point is located 
at the level of the 5th–6th intercostal gap in the mid-axil-
lary line or the posterior axillary line. The parietal pleura 
was anesthetized with local penetration of 0.2% lidocaine 
in 5–10  mL before a 1–2-cm surgical incision has been 
performed.

The thoracic cavity and subcutaneous tissue have been 
abruptly split apart. The core is extracted after a trocar 
cannula has been introduced into the pleural cavity. A 
flexible electronic thoracoscope then was inserted. Mul-
tiple biopsies were carried out if pleural nodules were 
discovered. Biopsy samples were sent for pathological 
analysis, and before the wound was stitched up, a drain-
age tube was placed in the pleural cavity.

Statistical analysis
IBM SPSS software package version 25.0 (IBM Corp. 
Released 2017) was utilized to analyze the data that was 
inputted into the computer (Version 25.0 of IBM SPSS 
Statistics for Windows; Armonk, NY: IBM Corp.). Num-
bers and percentages have been utilized for presenting 
qualitative data. The normality of the distribution has 
been confirmed utilizing the Shapiro–Wilk test. Range 
(min and max), mean, standard deviation, median, and 
interquartile range (IQR) have been utilized for present-
ing quantitative data. The outcomes were assessed at the 
5% level of significance. The utilized tests were as follows: 
chi-square test for categorical variables, to show asso-
ciation among 2 or more categorical (nominal) variables; 
Monte Carlo correction for chi-square when up to 20% of 
the cells have predicted count below 5.

Results
The age of the examined cases varied among 35  years 
and 80  years, with a mean age of 54.72 ± 12.25  years, 
with most cases (72.2%) having age less than 60  years. 
There were twenty-five (69.4%) males and eleven (30.6%) 
females, with the male-to-female ratio being 2.27:1. 
Twenty (55.6%) patients were smokers (Table 1).

As regards the thoracoscopic findings, 24 (66.7%) 
patients showed nodular patterns, 14 (38.9%) patients 
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showed adhesions, and two (5.6%) patients had pus, 
while six (16.7%) patients had apparent normal pleura. 
The costal pleura was the most frequently affected site 
(88.9%) followed by the visceral pleura (55.6%) then the 
diaphragmatic pleura (38.9%) (Table 2).

The cause of pleural effusions is within the studied 
cases. The diagnostic result of medical thoracoscopy 
for undiagnosed pleural effusion was 100%. Diagnosis 
was malignant pleural effusion in 18 (50%) cases, and 18 
(50%) patients had benign pleural effusion. Considerably, 
metastatic adenocarcinoma was the most frequent cause 
of exudative pleural effusions throughout the research 
duration responsible for 33.3% of every reason followed 
by chronic non-specific inflammation (27.8%) then meso-
thelioma (16.7%). Complications from the procedure was 

reported in 16 (44.4%) cases. Pain was reported in 14 
(38.9%) cases, surgical emphysema in six (16.7%) cases, 
and bleeding in six (16.7%) cases. Most studied cases 
(83.3%) had a length of hospitalization of more than 
5 days (Table 3).

The apparent normal pleura and adhesions were signif-
icantly greater in benign effusions than in malignant effu-
sions (p = 0.019 and p = 0.04 respectively), while nodular 
effusion was significantly greater in malignant effusions 
than in benign effusions (p = 0.003). Bleeding was signifi-
cantly greater in malignant effusions than in benign effu-
sions (p = 0.019) (Figs. 1, 2, and 3) (Table 4).

Discussion
Pleural effusion is a frequently encountered entity in 
pulmonary practice and may be due to varying diseases 
with different pathogenic mechanisms. Pleural effusion 
is primarily caused by high pulmonary capillary pressure, 
raised permeability, lymphatic blockage, decreased nega-
tive intrapleural pressure, and reduced oncotic pressure 
(e.g., in hypoalbuminemia) [8].

The two most prevalent reasons for undiagnosed exu-
dative pleural effusion are pleural malignancy (either pri-
mary or metastatic) and pleural tuberculosis (TB) [9, 10].

The current study showed that a total number of 36 
cases with undiagnosed exudative pleural effusions pre-
pared for medical thoracoscopy have been included. 
The age of examined cases varied among 35 years and 
80  years, with an average age was 54.72 ± 12.25  years, 

Table 1 Patients’ features of the examined cases

Studied patients (N = 36)

N %

Sex

 Male 25 69.4%

 Female 11 30.6%

Age (years)

 Mean ± SD 54.72 ± 12.25

 Range 35.0–80.0

 ≤ 60 years 26 72.2%

 > 60 years 10 27.8%

Smoking

 No 16 44.4%

 Yes 20 55.6%

Table 2 Thoracoscopic findings of the studied patients

Thoracoscopic findings Studied patients (N = 36)

N %

Results

 Nodules 24 66.7%

  o Single 2 5.6%

  o Multiple 22 61.1%

 Adhesions 14 38.9%

 Pus 2 5.6%

 Mass (small) 2 5.6%

 Apparent normal pleura 6 16.7%

 Pleural pustule 2 5.6%

Site of lesions

 Costal pleura 32 88.9%

 Diaphragmatic pleura 14 38.9%

 Visceral pleura 20 55.6%

Table 3 Causes of pleural effusion and complications as well as 
length of hospitalization within the studied patients

Studied patients 
(N = 36)

N %

Causes of pleural effusion

 Benign 18 50%

  o Tuberculosis 4 11.1%

  o Empyema 2 5.6%

  o Chronic non-specific inflammation 10 27.8%

  o Epithelioid granuloma 2 5.6%

 Malignant 18 50%

  o Metastatic adenocarcinoma 12 33.3%

  o Mesothelioma 6 16.7%

Complications

 Pain 14 38.9%

 Surgical emphysema 6 16.7%

 Bleeding 6 16.7%

Length of stay after thoracoscopy

 ≤ 5 days 6 16.7%

 ˃ 5 days 30 83.3%
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with most cases (72.2%) having age less than 60 years. 
There were twenty-five (69.4%) males and eleven 
(30.6%) females, with the male-to-female ratio being 
2.27:1. Twenty (55.6%) patients were smokers.

These age groups’ results matched with the results 
reported by Sharath et al. [11] who analyzed the value 
of medical thoracoscopy within cases with exudative 
pleural effusion of unidentified cause. The average age 
of the cases was 52.9 years (standard deviation ± 13.5), 
with seventeen (60.7%) being male and eleven (39.3) 
being female. The patient’s age varied among 25 and 
75 years. More cases were in the 40–60 age group.

For the current study, as regards the thoracoscopic 
findings, 24 (66.7%) patients showed nodular patterns, 
14 (38.9%) patients showed adhesions, and two (5.6%) 
patients had pus, while six (16.7%) patients had apparent 
normal pleura. The costal pleura was the most frequently 
affected site (88.9%) followed by the visceral pleura 
(55.6%) then the diaphragmatic pleura (38.9%).

Our results supported the results reported by Sharath 
et al. [11] who found that only one case had bilateral effu-
sion, while 96.4% of cases (27/28) had unilateral pleural 
effusion, 60.7% had right-sided effusion, and 35.7% had 
left-sided effusion. Pleural thickening was observed in 

Fig. 1 Thoracoscopic findings of the studied patients

Fig. 2 Correlation between histologies with thoracoscopic findings
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10.7% (3/28) of cases, adhesions in 21.4% (6/28) of cases, 
and nodules in 67.9% (19/28) of cases on thoracoscopy. 
In nineteen cases, nodules were the most common result 
in the gross thoracoscopic investigation. In a total of 19 
cases with nodules, 84.21% (16/19) had been diagnosed 
as malignant, while 15.79% (3/19) were classified as 
nonmalignant. The 2nd prevalent discovery in the gross 
thoracoscopic investigation was the presence of adhe-
sions in 6 cases, all of whom were nonmalignant.

In addition, Wang et al. [12], who studied 833 patients 
of undiagnosed pleural effusion, reported that 342 cases 
(41.1%) had malignant pleural effusion, 429 cases (51.5%) 
had benign pleural effusion, and 62 cases (7.4%) were 
unable to obtain definitive diagnoses. In total, the diag-
nostic effectiveness of MT was 92.6% (771/833).

According to Singh et al. [13], thoracoscopy is a tech-
nique that is well-tolerated and safe, with minimal risk, 
enabling the precise diagnosis of undiagnosed pleural 
effusion.

In addition, Singh et al. [13] demonstrated that 63.07% 
of cases had multiple variable-sized nodules, primarily 
in patients of adenocarcinoma. Pleural adhesions were 
present in 29.74% of cases, while pleural plaques were 
present in 16.41% of cases (primarily parapneumonic 
effusions). Hyperemic pleura was present in 55.89% of 
cases (primarily mesothelioma subsequent to chronic 
nonspecific pleuritis), sago grain nodules were present 
in 25.12% of cases (tubercular pleuritis), and smooth, 
almost healthy pleura was present in 4.6% of cases.

Also, Gong et al. [14] who studied 82 patients by medi-
cal thoracoscopy demonstrated that pleural adhesions 
were absent in 66.7% of acute and chronic inflammation 
(ACI) cases, moderate in 34.4% of TB cases, and severe in 
34.4% of TB cases. Pleural surface nodules were present 
in 100% of M and TB cases, and pleural surface nodules 

were present in 77.8% of ACI cases. Encapsulated pleural 
effusion was observed in 49.2% of TB cases and 33.3% of 
M cases.

The current study demonstrated the etiology of undi-
agnosed pleural effusions with 50% diagnosed as a malig-
nant (18 case). Diagnosis was malignant pleural effusion 
in 18 (50%) cases, and 18 (50%) patients had benign pleu-
ral effusion. Considerably, metastatic adenocarcinoma 
was the most prevalent reason for exudative pleural 
effusions throughout the research duration, responsible 
for 33.3% of every reason followed by chronic non-spe-
cific inflammation (27.8%) then mesothelioma (16.7%). 
Complications from the procedure were reported in 16 
(44.4%) cases.

Pain was reported in 14 (38.9%) cases, surgical emphy-
sema in six (16.7%) cases, and bleeding in six (16.7%) 
cases. Most studied cases (83.3%) had a length of hospital 
stay of more than 5 days.

Our results matched with the results reported by 
Augustine et  al. [15], who demonstrated that regarding 
the etiology of pleural effusions, a final diagnosis was 
obtained in all the patients who underwent MT, thus 
providing a diagnostic yield of 100%. Pleural tuberculosis 
contributed to 60% (15 out of 25) of undiagnosed exuda-
tive effusions. The rest (40%) of the effusions (10 out of 
25) were due to malignant disease involving the pleura. 
The average length of hospitalization was 8.53 (SD 3.662) 
and 9.60 (SD 2.86) days in the granuloma group and 
malignancy groups, respectively. A mean difference of 
1.067  days was noted between these groups, but it was 
not statistically significant.

Also, our results supported the results reported 
by Sharath et  al. [11], who observed that the diagno-
sis of malignancy has been determined in seventeen 
cases (60.7%), tuberculosis in eight cases (28.6%), and 

Fig. 3 Correlation between histologies with complications
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nonspecific pleuritis/fibrosis in three cases (10.7%). 
Metastatic adenocarcinoma was the most prevalent 
type of malignancy, detected in 70.58% (12/17) of cases. 
Malignant mesothelioma has been identified in 17.64% 
(3/17) of cases, and undifferentiated carcinoma had 
been identified in 11.76% (2/17) of cases. The procedure 
did not result in any significant complications or mor-
tality. Three patients had a few minor complications, 
like a mild fever in 1 case (3.57%) and minor bleeding in 
2 cases (7.14%).

Furthermore, Prasanth et  al. [16] demonstrated that 
malignancy was the cause of 56.6% of their cases.

Also, Wang et  al. [12] demonstrated that follow-
ing medical thoracoscopy, 342 (41.1%) cases had been 

determined to have malignant pleural effusion, 429 
(51.5%) cases had benign pleural effusions, and 62 
(7.4%) cases were unable to obtain a definitive diag-
nosis. He observed that lung cancer was the most 
common cause of malignant pleural effusion (67.8%), 
subsequent to mesothelioma (10.2%), lymphoma (2.9%), 
and so forth. In twenty-five cases (7.3%) with malignant 
pleural effusion, the original malignancies were not 
identifiable. Empyema was the only severe complica-
tion, affecting three cases (0.4%). Transient chest pain 
(44.1%) from the indwelling chest tube was the most 
prevalent mild complication.

In addition, Singh et  al. [13] demonstrated that the 
etiological diagnosis in 99 cases (50.76%) was malignant 
pleural effusion. Of the 99 malignant effusions, meta-
static adenocarcinoma was the most prevalent cause in 
45.45% of the cases (45 patients). Malignant mesotheli-
oma was present in approximately 36.36% of the patients 
(36 patients). Metastatic squamous cell carcinoma was 
the cause of effusion in 11.1% (11 patients), while small 
cell carcinoma was the cause in 6.06% (6 patients). One 
patient had effusion as a result of malignant lymphoma, 
which accounted for 1% of the cases. Granulomatous 
inflammation caused by tuberculosis was the most preva-
lent among the non-malignant effusions (31.79%).

Moreover, Nour et  al. [17] found that mild complica-
tions have been found within ten and 16.5% of cases.

Our findings showed that apparent normal pleura 
and adhesions were significantly greater in benign effu-
sions than in malignant effusions (p = 0.019 and p = 0.04 
respectively), while nodular effusion was significantly 
greater in malignant effusions than in benign effusions 
(p = 0.003). Bleeding was significantly greater in malig-
nant effusions than in benign effusion (p = 0.019). Insig-
nificance among the examined groups was observed 
according to age, sex, smoking, and hospitalization after 
thoracoscopy.

Our outcomes agreed with Gong et  al. [14] who doc-
umented insignificance among the examined groups 
according to age, sex, and smoking. They demonstrated 
a significance among the examined groups according to 
nodules.

Conclusion
MT, a minimally invasive and generally safe treatment, 
enables the interventional pulmonologist to access the 
pleural cavity directly and obtain pleural samples under 
direct view helping in predicting the pathology.
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