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ORIGINAL ARTICLE

Clinical and Thoracoscopic Predictors of Malignant
Pleural Effusion

Mousa Mohamed Mousa EL-shamly, Eid Mohammed Mahmoud Mohammed*,
Mohammed Moghazy EL-sayed Aly

Department of Chest Diseases, Faculty of Medicine, Al-Azhar University, Cairo, Egypt

Abstract

Introduction: The management of malignant pleural effusion (MPE) is still a therapeutic challenge to both the pul-
monologist and oncologist with the primary goal being directed towards the improvement of life quality and symptom
reduction. The presence of cancerous cells in the fluid or tissue biopsy is typically required to distinguish between MPE
and benign pleural effusions (BPE). The value of the clinical, thoracoscopic features to early predicts MPE cases has not
yet been established.
Aim: This study aimed to assess the clinical and thoracoscopic predictors of MPE to permit rapid management of these

patients.
Patients and methods: Forty patients who were 18 years of age or older and had an undiagnosed pleural effusion who

were scheduled for thoracoscopy at the Chest Department of El-Hussein University Hospital from January 2022 to
January 2023 participated in this study.
Results: The thoracoscopic findings revealed that the MPE group had a statistically significant increase in the visceral

and partial pleural nodules, hyperemia, and thickening compared with the BPE group. Additionally, compared with the
BPE group, the MPE group displayed a statistically significant increase in costal pleural nodule, hyperemia, and
thickness. The MPE group significantly outperformed the BPE group in terms of hyperemia and confined lungs.
Conclusion: The correlation between the clinical, laboratory, radiological, and thoracoscopic criteria of MPE may permit

better indication of thoracoscopy in the study of pleural effusion with better and rapid management of these cases.

Keywords: Malignant pleural effusion, Pleurodesis, Thoracoscope

1. Introduction

O ne of the main factors contributing to pulmo-
nary morbidity and death is pleural effusion.1

Malignant pleural effusion (MPE), the second most
common cause of exudative pleural effusions, can
affect up to 15 % of all cancer patients.2e4 MPE
typically implies a more advanced stage of cancer,
with a survival outlook of 3e12 months after diag-
nosis.4,5 Therefore, it is essential to make thera-
peutic options for patients with MPE early on using
an accurate and noninvasive method of diagnosis.5,6

The primary benefit of thoracoscopic biopsy is the
ability to perform pleurodesis and evaluate a

specimen of the most aberrant pleural surface
simultaneously.7e9 Pleurodesis is typically not per-
formed during a thoracoscopy and should be
delayed until histological confirmation.7e12 This
prolonged the care of the chest tube, raised the risk
of complications, and extended the length of hos-
pitalization. Since several patients declined thor-
acoscopic care out of concern for the danger of
infection transmission, the length of hospitalization
itself has been a problem since the beginning of the
COVID epidemic.13 To permit rapid management of
the patients with MPE, our study evaluated the
clinical and thoracoscopic predictors of MPE.
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2. Patients and methods

Forty patients aged 18 years or older participated
in this study from January 2022 to January 2023.
They had an undiagnosed exudative lymphocytic
pleural effusion and were scheduled for a medical
thoracoscopy at the Chest Department of El-Hus-
sein University Hospital. Patients with a contrain-
dication for medical thoracoscopy were excluded
from the study, as those who could not maintain
lateral decubitus for at least 30e45 min, patients
with an unstable hemodynamic or cardiovascular
state, patients with severe uncorrected hypoxemia
despite the provision of supplemental oxygen, and
patients with coagulation abnormalities. Prothrom-
bin concentration and platelet count should both be
at least 60 % and 60 000/mm, respectively.
All of the study participants had undergone

written informed permission. The included patients
were subjected to revision of the clinical, laboratory
and radiological findings. Then, all patients were
subjected to medical thoracoscopy with identifica-
tion and documentation of the pleural macroscopic
findings and biopsies for histopathological exami-
nation. Finally, the correlation of the clinical,
radiographic, thoracoscopic, and histological results
in patients with MPE to identify the predictors of
MPE.

2.1. Statistical analysis

Data was gathered, coded, and entered into a
spreadsheet using Microsoft Excel 2016 for Win-
dows, of Microsoft Corporation, in the United
States. The IBM SPSS Statistics for Windows,
Version 26.0 (IBM Corp., Armonk, New York, USA),
statistical package for social sciences, was used to
analyze the data. To confirm the distribution's
normality, the KolmogoroveSmirnov test was used.
Data that was continuous was expressed as mean,
SD, median, and interquartile range, whereas data
that was categorical was expressed as numbers and
percentages. The statistical significance thresholds
of 0.05 and 0.01 are regarded as low and high,
respectively.

3. Results

Figures 1 to 3, Tables 1e4.

Discussion

Regarding the study's presenting symptoms, our
findings are consistent with those of Herrera Lara
et al.,13 who found that dyspnea is the most common
symptom 70.4 % and commonly occurs in MPE

patients 87.1 %. Therefore, of the clinical data and
history findings in our study; only advanced age,
dyspnea and chest pain can be considered to be
suggestive of malignancy. However, in clinical
practice, they are nonspecific to malignancy.
The MPE group showed a statistically significant

increase in the pleural fluid total leucocytes count
mean 381.73 ± 99.34, lymphocytic count mean
85.47 ± 5.08, LDH mean 447.63 ± 47.05 and total
protein mean 4.65 ± 0.74 compared with the benign
group. The MPE group showed a statistically sig-
nificant decrease in the pleural fluid ADA mean
13.29 ± 4.23 compared with the benign group mean
26 ± 18.24. Total protein and lactate dehydrogenase
(LDH) were significantly different between the MPE
and BPE groups in the study by Ellayeh and col-
leagues mean total protein 39 g/l and SD 8 in the
benign group and 45 g/l and SD 8 in the malignant
group; unpaired t test, mean difference of 6.3, 95 %
confidence interval for the difference 3 to 10,
P ¼ 0.001. The mean LDH in the benign group was
346 IU/l and SD 310 while in the malignant group, it

Fig. 1. Sex distribution of studied patients.

Fig. 2. Residence distribution of studied patients.
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was 673 IU/l and SD 1054 (P ¼ 0.04).12 In the study
done Herrera Lara and colleagues, although the
serohematic aspect predominates in MPE and the
amber-like aspect in benign cases, they observed no
changes in the pleural fluid's macroscopic aspect.
The malignant group's pleural fluid glucose levels
were lower than those of the benign group. There
was no statistically significant difference between
the mean pleural LDH in MPE and BPE, which was
346 ± 108e6270 and 214 ± 90e10 225, respectively.13

The radiographic findings in our study demon-
strated that only the MPE group's pleural thickening
had increased statistically when compared with the
BPE group. According to Herrera Lara and col-
leagues study from 2017, the radiological

characteristics of the patients were lung nodules in
up to 60 % of MPE patients and lung mass in up to
86.7 % of patients. Only one patient had an un-
known histology, whereas the other cases e all of
the lung masses and 59.1 % of the lung nodules e
had malignant histology and 36.4 % were benign.
Pleural thickening outnumbers BPE groups in pa-
tients with MPE (P ¼ 0.031).13 Two-thirds of the
hemithorax is taken up by effusions, of which more
than half are cancerous. Malignant cases are more
likely to have mediastinal adenopathies (P ¼ 0.009),
although both groups' rates of pulmonary atelectasis
are roughly identical.13 However, computed to-
mography (CT) imaging was able to distinguish
between malignant and benign causes of pleura in
the study conducted by Grosu et al.14 Additionally,
Kim et al.‘s15 study from 2011 found that the sensi-
tivity and specificity of CT imaging for the diagnosis
of MPE were 83.3 and 88.8 %, respectively.
Thoracoscopic findings showed that there was no

statistically significant difference in the quantity of
effusion between the MPE and BPE groups. The
majority of patients in the malignant group in
Ellayeh et al.‘s12 study from 2022 had big effusions
62 %, compared with the majority of patients in the
benign group 47 %, who had intermediate effusions.
Also, in our thoracoscopic findings; the MPE

group considerably outperformed the BPE group in
terms of hyperemia and trapped lung. Minimal
adhesions were seen in 42.5 % and extensive ad-
hesions in 22.5 % of cases. In the study done by
Ellayeh et al.,12 absent adhesions were seen in
31.4 % of BPE cases and 46.7 % of MPE cases, less
than three adhesions were seen in 47.1 % of BPE
cases and 35.6 % of MPE cases and adhesions were
extensive in 21.6 % of BPE cases and 17.8 % of MPE
cases. Absent adhesions and light adhesions were
seen in MPE in 14 % of cases in the Bielsa et al.16

study. The different classification systems for ad-
hesions and the high proportion of mesothelioma
cases in our analysis may be the cause of the
discrepancy across studies reporting moderate to
severe adhesions.

Fig. 3. Distribution of studied patients regarding pathology results.

Table 1. Comparison between the two groups regarding different clinical
variables.

MPE (N ¼ 30) BPE (N ¼ 10) Test
value

P value

Mean SD Mean SD

Age 58.50 10.23 50.60 6.88 �2.253 0.024
BMI 29.73 4.43 30.30 3.68 �0.299 0.765

n (%) n (%)
Sex

Male 18 (60) 7 (70) 0.32 0.57
Female 12 (40) 3 (30)

Smoking
No 12 (40) 2 (20) 1.31 0.250
Yes 18 (60) 8 (80)

Residence area of known exposure
Yes 15 (50) 4 (40) 0.301 0.58

Occupation work of known exposure
Yes 7 (23.3) 1 (10) 0.83 0.36

Family history of malignancy
Yes 8 (73.3) 1 (10) 1.19 0.27

Family history of MPE
Yes 4 (13.3) 1 (10) 0.076 0.78

Past history of malignancy
Yes 8 (73.3) 1 (10) 1.19 0.27

Cough
Yes 17 (56.7) 8 (80) 1.74 0.187

Dyspnea
Yes 30 (100) 7 (70) 9.73 0.002

Chest pain
Yes 20 (66.7) 3 (30) 4.13 0.042

BPE, benign pleural effusion; MPE, malignant pleural effusion.

342 M.M.M. EL-shamly et al. / Al-Azhar International Medical Journal 4 (2023) 340e345



According to our study, our study showed that
visceral pleural nodules, pleural lymphatic
enlargement, and hyperemia were seen in half pa-
tients and pleural thickening in 60%of cases. Costal
pleural nodules were seen in 77.5 % of cases, hy-
peremia was seen in 67.5 % of cases, and pleural
thickening in 70 % of cases. A diaphragmatic pleural
nodule was seen in 30 % of cases, hyperemia was
seen in 27.5 % of cases, and pleural thickening in
40 % of cases. The visceral pleural nodules, pleural
lymphangitis, hyperemia, and pleural thickening

were statistically significantly higher in the MPE
group compared to the BPE group. Also, the MPE
group had statistically increased costal, hyperemia,
and pleural thickening.
In both the benign and malignant groups, the

costal pleura was the surface that was most affected
by nodules, inflammation, and/or lymphangitis,
which was similar to a prior study in which parietal
pleural involvement was observed in 97 % of cases
while visceral invasion was found in 58.9 %.17 Costal
pleural involvement may be explained by the fact
that there are numerous pathways for tumor spread
to the parietal pleura, including direct implantation,
the bloodstream, and lymphatics, as these pathways
suggest that parietal pleural spread occurs before
the other pleural surfaces.18 Our investigation found
nodules in both groups, which is contrary to past
studies that claimed nodules were pathognomonic
of malignant disease.19

Porfyridis et al.,20 reported that visual assessment
during thoracoscopy had a high sensitivity of 100 %
but low specificity of 46 %, so it may lead to false
positives. Ferrer et al.,21 showed that the combina-
tion of CT chest suggestive of malignancy, 30 days
symptomatic period, blood-tinged pleural effusion,
and absent fever are the variables that are associ-
ated with high prediction of malignancy detection
on thoracoscopy.
Our results show that no patients with one or no

criteria had MPE. However, the correlation between
the clinical, laboratory, radiological and thoraco-
scopic criteria of MPE may permit a better indica-
tion of thoracoscopy in the study of pleural effusion
with better and rapid management of these cases.
Our study might affect clinical practice. We have
discussed the potential differential patterns of

Table 3. Comparison between the two groups regarding the radiological
findings.

MPE (N ¼ 30) BPE (N ¼ 10) Test
value

P
valuen (%) n (%)

Right side of pleural effusion
Yes 20 (66.7) 7 (70) 0.89 0.35

Left side of pleural effusion
Yes 10 (43.3) 3 (30) 0.56 0.46

Pleural thickening
Yes 18 (60) 1 (10) 7.51 0.006

Thickening >1 cm
Yes 8 (26.7) 1 (10) 1.19 0.27

Mediastinal pleural thickening
Yes 4 (13.3) 0 0.076 0.78

Circumferential thickening
Yes 3 (10) 0 0 1

Pleural nodularity
Yes 4 (13.3) 0 0.76 0.78

Mediastinal lymphatic enlargement
Yes 2 (6.7) 1 (10) 0.12 0.73

Pulmonary consolidation/infiltration
Yes 8 (26.7) 2 (20) 1.48 0.22

Pulmonary mass or nodules
Yes 3 (10) 0 0 1

Collapsed lung
Yes 7 (23.3) 0 0.83 0.36

BPE, benign pleural effusion; MPE, malignant pleural effusion.

Table 2. Comparison between the two groups regarding laboratory findings.

MPE (N ¼ 30) BPE (N ¼ 10) Test value P value

Mean SD Mean SD

Blood
WBCs 9.08 2.88 10.24 3.15 �1.116 0.264
Neutrophil 79.10 6.62 68.55 7.80 �3.274 0.001
Lymphocyte 20.70 6.28 15.90 5.67 �2.000 0.046
Platelet 302.23 82.74 282.70 23.26 �1.484 0.138
ESR 59.37 32.33 76.10 24.94 �1.675 0.094
CRP 30.30 12.20 11.13 5.85 �3.711 0.0002
Total protein (g/dl) 7.36 0.76 7.43 1.15 �0.896 0.370

Pleural fluid
TLC cells/cmm 381.73 99.34 290.10 38.36 �1.156 0.009
Neutrophils% 14.53 5.08 13.50 3.37 �0.383 0.702
Lymphocytes% 85.47 5.08 80.90 5.11 �0.228 0.028
LDH (IU/l) 447.63 47.05 350.40 94.77 �1.437 0.001
Total protein (g/dl) 4.65 0.74 3.76 0.73 �3.005 0.003
ADA (IU/l) 13.29 4.23 26.00 18.24 �2.853 0.004

BPE, benign pleural effusion; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; LDH, lactate dehydrogenase; MPE, ma-
lignant pleural effusion; TLC, total leukocyte count; WBC, white blood cell.
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clinical, laboratory, radiological, and thoracoscopic
findings of malignant and BPEs and their signifi-
cance if collectively correlated to early diagnosis of
the MPE cases to perform immediate pleurodesis at
the thoracoscopy without needing to wait for the
results of the biopsy. Our research has made it
possible to pinpoint the primary anomalies that
characterize benign and malignant diseases, which
may be useful for targeting biopsies. To develop
criteria from this correlation, further research must
be done over a longer duration and with a bigger
patient population. Another drawback is that the
lesion's size and nodules sizes could not be reliably
accurately evaluated from a macroscopic perspec-
tive. Additionally, this study have a larger percent-
age of mesothelioma patients than previous
comparable studies; we attribute this to the location
of the patients who were included in the study. As a
result, including additional patients with a wider
range of residences may improve the results.

Conclusion

The correlation between the clinical, laboratory,
radiological, and thoracoscopic criteria of MPE may
permit better indication of thoracoscopy in the study
of pleural effusion with better and rapid manage-
ment of these cases.

Conflicts of interest
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