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Abstract: The invasion of the pleural membrane by a malignant pleural tumor can lead to the production of malignant pleural
effusion (MPE), resulting in the symptoms of dyspnea, and some patients have cough, sputum and other symptoms, which are easily
confused with pneumonia. In this case, the initial diagnosis of the patient is pneumonia, and the final diagnosis is pneumonia combined
with pleural malignancy. Therefore, if the patient has unexplained symptoms of bloody pleural effusion, it is necessary to examine for
malignant tumors and should actively perform thoracentesis and drainage, look for malignant cells in the pleural effusion cell
precipitation, evaluate the nature of pleural effusion, conduct pleural biopsy tissue examination, and determine the type and source
of lung malignancy by the combined application of cell block technology and immunohistochemistry. Take the cytological examina-
tion results in pleural effusion seriously, and finally, surgical or immunotherapy can be performed.
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Introduction
Pleural malignancy includes primary pleural tumors and tumors metastasized to the pleura at other sites; and primary pleural
malignancy is represented by malignant pleural mesothelioma (MPM), and the average survival time for MPM patients who
cannot operate is only 6 to 9 months.1 However, secondary pleural malignancy comes from pleural metastasis of various
tumors, including breast cancer and lung cancer. The invasion of the pleural membrane by a malignant pleural tumor can lead
to the production of malignant pleural effusion (MPE), decreased chest wall compliance, impaired ipsilateral diaphragm
activity, mediastinal displacement and reduced lung volume, leading to symptoms such as dyspnea, cough, airtightness, etc.
The symptoms are very similar to those of pneumonia, so we want to improve the differential diagnosis of pleural malignancy,
then making doctors be wary of confusion between pneumonia and symptoms of pleural malignancy during clinical visits.
Symptoms of chest pain are uncommon, and whether chest pain occurs is usually associated with malignant tumors involving
the mural pleural membrane, ribs, and other intercostal tissues. In addition to respiratory symptoms, often accompanied by
weight loss, fatigue, loss of appetite, and other systemic symptoms, late can appear cachexia. The emergence of MPE means
that the patient enters the advanced tumor, has a poor survival rate, low quality of life, poor clinical prognosis, and a mean
survival time of only 3 to 12 months. The estimated annual incidence of MPE is around 40,000 in the UK.2

Until now, little is known about the mechanism ofMPE, and it is currently only established that pathological pleural effusion
forms when fluid production in the pleural membrane exceeds absorption, and the absorption of pleural effusion depends mainly
on the lymphatic canal system of the pleural and lungs. The absorption of pleural effusion was decreased differently when the
tumor invaded the draining lymphatic vessels anywhere from themural pleural membrane to the lung gate andmediastinal lymph
nodes. On the other hand, when operating thoracoscopy, a large amount of fluid can be observed in rapid extravasation; that is, the
amount ofMPE is not necessarily associatedwith the degree of tumor invasion. Autopsies reveal thatMPE3–7 was present only in
55%-66% of patients with pleural metastases. Blocking the absorption of the pleural effusion alone is not sufficient to explain the
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full mechanism of MPE formation.8 Thus, the penetration of massive plasma from the pleural vascular network with increased
permeability into the pleural lumen becomes an important mechanism for MPE.

Herein, we report a patient who was initially diagnosed with pneumonia with a large effusion in the right thoracic
cavity but was a patient with a pleural malignancy (metastatic low-differentiated pleural carcinoma) where no primary
lesion was found.

Case Presentation
A 70-year-old male farmer, at 11:41 on January 20,2022, was admitted to the hospital with “repeated coughing and
coughing sputum for 1 + years, aggravated with heart tiredness and tightness 1 week”, after the outpatient chest x-ray
was perfected, he was admitted with “pneumonia” to the Respiratory and Critical Care Medicine Department of Beichuan
Qiang Autonomous County People’s Hospital, asked about the medical history: plain and healthy, no history of
hypertension, diabetes, kidney disease, heart disease, smoking and drinking for 40 + years. Physical examination: left
lung smells of crackles and stridor, C-reactive protein quantitative 64.4mg/ L, blood analysis: leukocytes 11.5 * 109/ L,
neutrophil percentage 85.9%, bound to chest CT: slight exudation, interstitial changes, and atelectasis in the upper lobe of
the right lung, a medial segment of the medial lobe of the right lung, and lower lobe of the right lung. The two lungs were
scattered in a few chronic inflammatory lesions. Bilateral local pleural thickening (Figure 1A). The initial diagnosis was

Figure 1 First lung CT scan, slight exudation, interstitial changes, and atelectasis in the upper lobe of the right lung, a medial segment of the medial lobe of the right lung, and
the lower lobe of the right lung pointed by the red arrows (A). After 7 days of antibiotic treatment, multilocular encapsulating pleural effusion in the right upper and middle
leaves pointed by the red arrows (B).
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pneumonia for elderly males, chronic course, acute onset, with repeated cough and left lung was filled with rales and
wheezing. The patient had a long disease course, repeated coughing and sputum, considered the lower respiratory tract
infections, and was mainly infected with Gram-negative bacteria. Therefore, cefazoxime sodium 2.0 iygtt q12h*7 days
anti-infection therapy, while Lung contrast-enhanced CT also suggests a large encapsulated pleural effusion on the right
side (Figure 1B), thoracentesis of the patient, can induce hemorrhagic turbid liquid, combined with carcinoembryonic
antigen at 9.04ng/mL; CA125>1000.00U/ mL; CA15-367.2U/ mL; CA19-9>2000.00U/mL. Malignant cells were
searched for in the pleural effusion precipitation, to further judge the nature of the pleural effusion, a pleural biopsy
was checked in the direction of 2, 5, 7 and 9 o’clock, and submit it for pathological examination. The patient had
a cough, airtightness, and other symptoms improved through the active anti-infection, release of pleural effusion and
symptomatic cough treatment. Pathological biopsy: (right pleural) small tissue, hyperplastic cell nests (Figure 2A) and
specific hyperplastic cells (Figure 2B) were found in fibrotic adipose tissue, prone to tumor involvement, immunohis-
tochemistry is recommended. Pathological diagnosis: (right chest) liquid-based cell production, detection of specific
hyperplasia cells, it is recommended to be cell blocks. Therefore, we diagnosed the malignant pleural effusion on the
right side, submitted for immunohistochemistry, and actively sought out primary tumor lesions. On January 28, 2022,
50mL of bloody pleural effusion was drained from the pleural indwelling catheter, with 0.9% sodium chloride injection
500mL + cisplatin 60mg qw chest perfusion therapy, in order to prevent adverse reactions of chemotherapeutic drugs,
famotidine gastric protection, granisetron and metoclopramide antiemetic are temporarily given. Immunohistochemistry
review: wax block slices sent for examination, combined with HE and immunohistochemical results diagnosis is: biopsy
specimens, low-differentiated carcinoma in the pleural tissue, mostly secondary. Lung adenocarcinoma, squamous cell
carcinoma, small cell carcinoma, and mesothelial tumors are not currently supported. Immunohistochemical results:
tumor cells CK (+), WT-1 (-), TTF-1 (-), NapsinA (-), P40 (-), CK5/6 (-), Syn (-) Ki67 about 80% (+). Therefore, the

Figure 2 Right chest membranes were sent for examination. We used Hemalun eosin, hyperplastic cell nests were found in fibrotic adipose tissue (pointed by the red
arrows, (A)), and specific hyperplastic cells were detected (pointed by the red arrows, (B)).
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revised diagnosis was pneumonia combined with pleural malignancy. We perfected the full abdominal enhancement CT
to observe the primary tumor lesions, but no primary lesions were ultimately identified. After a follow-up of one month,
the patient still did not find the primary tumor lesion. At present, the patient’s quality of life is still acceptable,
chemotherapy is continued, and we conducted the follow-up.

Discussion
It is generally believed that bloody pleural effusion is mostly malignant tumors, tuberculosis, etc. Therefore, when
patients develop pleural effusion, performing thoracentesis and drainage with bloody pleural effusion, it is necessary to
be vigilant against tumor induction. The formation of encapsulating pleural effusion is due to the pleura under
inflammatory stimulation, and a large amount of fibrin is constantly exuding and settling, forming fibrous induration,
and gradually thickening and adhesion of the pleura; or producing a sterile pleural effusion, protein substances and cell
debris accumulate in the thoracic cavity and adhere to the surface of the pleura, appearing to separate and wrap. Henke,
C. A. et al9 believe that inflammation causes aseptic pleural fluid protein substances and cell debris to accumulate in the
thoracic cavity, and fibrin adheres to the involved pleural surface, which can quickly separate and wrap, resulting in poor
drainage. The formation of the package is also related to the long course of the disease and repeated puncture and
extraction. The examination of clinically enveloped effusion mainly distinguishes tuberculous and malignant tumor
effusion. Further tests are required when patients develop encapsulating pleural effusion and are alert to malignancy.

The “gold standard” for diagnosing MPE is still finding malignant cells in pleural effusion cell precipitation, or the
pathological changes of malignant tumors observed in pleural biopsy tissue. In addition, cancer ratio has a high
diagnostic accuracy for predicting MPE, especially when used in combination with pleural carcinoembryonic
antigen.10 To date, no reliable tumor marker has been found for the differential diagnosis of MPE. At present, the
commonly used tumor markers such as Cancer embryo Antigen, cytokeratin fragment 21–1, carbohydrate antigen
CA125, CA15-3, and CA19-9 do not have high sensitivity, and their specificity is not high enough to meet the clinical
needs.11,12 Therefore, it is still necessary to develop more reliable indicators through immunology, molecular biology
technique, and proteomics technique to improve the diagnostic rate of MPE. In this case, laboratory auxiliary examina-
tion: C-reactive protein quantification 64.4mg/ L; 9.04ng/mL; CA125>1000.00U/ mL; CA15-367.2U/ mL; CA19-
9>2000.00U/mL; perform thoracentesis and drainage, pleural biopsy tissue examination, and the combination of cell
block technology and immunohistochemistry to determine the type and source of malignancy. Pathological diagnosis:
(right pleural cavity) liquid-based cell production, detection of specific hyperplasia cells, and immunohistochemical
results show that low-differentiated carcinoma is found in the pleural tissue; most of them were secondary (Figure 2). To
seek the primary tumor lesions for the next treatment, abdominal enhanced CT is examined, and the primary lesions have
not been found yet.

At present, immunotherapy for tumors has matured, and the idea of immunotherapy for solid tumors can be referred
to in the treatment of pleural malignancy. The pleural cavity is an extended space of the tumor microenvironment. The
pleural cavity/pleural effusion contains macrophages, regulatory cells, regulatory T cells, CD4 + T cells and CD8 +
T cells, etc., sharing a complex immunosuppressive factor network and promoting the formation of a tumor tolerance
environment.13 Using tumor-associated macrophages (TAMS) as an example, it has been found that TAMS isolated from
the pleural effusion of MPM patients tends to differentiate into a tumor-promoting M2 phenotype, and when co-cultured
with activated CD4 + and CD8T cells, by reducing and inhibiting both proliferation from promoting tumor progression to
worsen.14 Another study found that, in MPE, the number of regulatory T cells increases, and its enhanced immunosup-
pressive function may be related to the induction and maintenance of the tumor microenvironment of MPE.15 The above
studies demonstrate that immunomodulation is closely related to MPM, and that immunotherapy can potentially change
the immune composition of pleural effusion in patients with pleural malignancy and stimulate a specific immune
response, exerting an anti-tumor effect and allowing patients to gain potential clinical benefit. The clinical advantages
of thoracic immunotherapy include relatively low concentration and total dose of therapeutic drugs, relatively safe
treatment; effective local treatment with the closure of the thoracic cavity; direct contact between the drug and tumor
cells, directly acting on the tumor microenvironment, and give full play to the efficacy. Intrathoracic immunotherapy
mainly includes direct cytokine-mediated immunotherapy in the chest cavity, congenital immunotherapy, cellular
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immunotherapy, viral vector-mediated immune stimulation, oncolytic virus gene delivery therapy, etc. Currently,
palliative care is mainly used for pleural malignancy, aiming to improve patient quality of life, relieve dyspnea and/or
chest pain, and prolong patient survival as long as possible.16

It is particularly emphasized that not the pleural effusion present in all patients with malignant tumors is malignant,
which may be the peritumoral pleural effusion. The mechanism of the pleural effusion in these patients is different from
MPE, there are no malignant cells in the pleural effusion, and there is no metastasis in the pleura. An earlier study
showed that 5% of lung cancer patients presenting with pleural effusion still had surgical opportunities.17 Therefore, in
the diagnosis and differential diagnosis of malignant tumors complicated with pleural effusion, we should be particularly
careful to treat the patients with negative cytology examination results in the pleural effusion, as long as there is no
evidence of pleural metastasis and other site metastasis, combined with other conditions, surgical conditions should be
performed when there are surgical conditions. Patient immunohistochemistry in this case: wax block sections, combined
with HE and immunohistochemistry results are diagnosed as biopsy specimens and poorly differentiated carcinoma in
pleural tissue, most of which are secondary. Therefore, the operation cannot be performed.

Clinical physicians should deepen their cognition and understanding of MPE mechanism, and in the case of
unexplained bloody pleural effusion diagnosis, can use internal medicine thoracoscopy or single-trocar technical,18,19

only for local anesthesia or sedation, manage biopsy of lesions of the chest wall, diaphragm, mediastinum, pericardium,
and lungs, which is more conducive to pleural malignancy diagnosis, tissue classification and clinical stage than closed
pleural biopsy. In this case, the patient’s chest CT showed multilocular encapsulating pleural effusion, which could inject
fibrinolysis, reduce the viscosity of pleural effusion, remove pleural adhesion and separation, avoid or reduce multi-
locular encapsulating pleural effusion, and rarely such complications as immune-mediated adverse reactions or bleeding
tendency.20

Conclusion
When patients appear encapsulating pleural effusion, and cannot be explained by other reasons, need to consider
malignant tumor induction. If the patient meets the thoracic puncture drainage condition, give positive pleural effusion
puncture and look for malignant cells in pleural effusion cell precipitation, determine pleural effusion properties, pleural
biopsy tissue examination simultaneously, use cell block technique and immunohistochemistry to determine the type and
source of lung malignancy, which is beneficial to improve the prognosis of patients. Thus, our aim is to suggest that
patients with poorly treated pleural effusions should be diagnosed by pathology as soon as possible.

Abbreviations
MPE, malignant pleural effusion; MPM, Malignant pleural mesothelioma; CT, Computed Tomography; CA, carbohy-
drate antigen.
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