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Abstract
Introduction

Empyema is a medical condition characterized by the accumulation of pus
in the pleural cavity, which is frequently caused by infectious agents. It can
have serious health consequences, with a variety of factors influencing its
severity and prognosis. It could be caused by a bacterial infection or by chest
trauma and other factors. ldiopathic empyema is uncommon. When a patient
presents with empyema, medical professionals will typically look for
underlying causes such as pneumonia, lung infections, or other relevant
factors.

Case presentation

A 14-year-old male patient presented with symptoms of shortness of breath,
orthopnea, fever, and cough, along with decreased breath sounds on the left
side during physical examination. A chest X-ray revealed diffuse pleural
effusion on the left side. A sample of pleural fluid was aspirated, showing
high WBC count, low glucose, and elevated protein and LDH levels.
Microscopic testing did not detect Mycobacterium Tuberculosis Bacteria or
other suspicious microorganisms. The patient received broad-spectrum
antibiotics for seven days and had 1300 ml of pleural fluid drained.

Conclusion

Empyema is not usually idiopathic, and its onset is frequently linked to other
medical conditions or events, as mentioned in the search results. In our case,
TB reactivation was most likely the primary cause.
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Introduction

Empyema is a medical condition characterized by a buildup of pus in the
pleural space (1). It can be primary empyema caused primarily by bacterial
infection (2), a complication of untreated conditions such as parapneumonic
effusion (3), or iatrogenic following thoracic surgery or trauma (4). We
attempted to demonstrate in our case that empyema may be idiopathic
because there was no clear pathology behind it; however, using medical
critical thinking, we were able to demonstrate that empyema is not usually
idiopathic, and its development is frequently linked to other medical
conditions or events. The patient's age, underlying medical issues, and the
timing of the presentation all influence how empyema manifests clinically
(5). Nonetheless, the non-specific symptoms, which include cough, fever,
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dyspnea, and sputum production, may mimic those of pneumonia
(6). The diagnosis of empyema typically necessitates a multimodal
approach to confirm the condition, including imaging (such as
chest X-rays and CT scans, which can reveal pleural effusion and
help visualize the extent of empyema (7), laboratory testing, and
thoracentesis, which involves withdrawing fluid from the pleural
space in order to identify the causative agent and support the choice
of appropriate treatment (8). Depending on the severity and stage
of the condition, a combination of medical and surgical methods
are used to treat empyema (9). We will demonstrate the tests that
were performed, the pathogenesis of the condition, and the course
of treatment in our case presentation.

Case presentation

A 14-year-old male patient presented with one-week-long
complaints of shortness of breath, orthopnea, fever, and cough. On
physical examination, there was a noticeable decrease in breath
sounds on the left side. Physical examination revealed no other
noteworthy findings. The previously healthy young boy is up to
date on vaccinations, has no notable medical history, and no history
of surgical intervention or hospitalization was noted. In terms of
family history, both his father and grandmother recently contracted
Tuberculosis Mycobacterium Infection (TBI). On admission,
blood was drawn for laboratory analysis, which revealed an
elevated white blood cell (WBC) count of 26.3x1079/L
(granulocytes 83.9% and lymphocytes 11.9%) and platelet count of
419x10M9/L, respectively. After 3 days, the blood test was repeated
for clinical assessment, and the WBC count and platelet count were
dramatically reduced to 4.72x1079/L (granulocytes 70.4% and
lymphocytes 26.0%) and 214x10"9/L, respectively. A chest x-ray
was also taken, which revealed diffuse pleural effusion on the left
side. A 5 mL sample of pleural fluid was aspirated for testing. The
fluid was visibly yellow, with a WBC count of 29000/cmm
(neutrophils 98% and lymphocytes 2%), an RBC count of 50/cmm,
a glucose level of 10 mg/dl, a protein level of 3.7 g/dl, and an LDH
(lactate dehydrogenase) level of 12311 U/L. Furthermore,
microscopic testing on the fluid revealed no Mycobacterium
Tuberculosis Bacteria (MTB) or other suspicious microorganisms.
After seven days of broad-spectrum antibiotic therapy, 1300 ml of
pleural fluid was drained under local anesthesia. A 2 ml sample of
aspirated pleural fluid was cytologically examined to rule out
malignancy or chylothorax, and it revealed few mesothelial cells
and no malignant cells. A second laboratory examination of a 20-
ml pleural fluid specimen revealed a decrease in WBC count to
25000/cmm  (neutrophils 90% and lymphocytes 10%) and an
increase in protein level to 5.4 g/dl.

As a result of these findings, empyema was determined to be a
certain diagnosis. However, no specific causative agent was
identified.
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Figure 1: chest X-ray: the arrow indicates a thickened pleura and
left pleural effusion.

Discussion

Although pediatric empyema is relatively uncommon, it is usually
a complication of a secondary infection (10). The exact
pathophysiology of the empyema was not fully understood, but it
can be described in a series of hypotheses that we ranked from low
to high evidence. The untreated pleural effusion and the patient
having a prior infection that was not properly managed and has
progressed to empyema and pus collection were the first
hypotheses considered. It is well known that pleural effusion can
progress to empyema when an infection, such as S.aureus, causes
pus to accumulate in the pleural space (11). It takes at least 4 to 6
weeks for pleural effusion to progress to empyema (12). The
effusion usually forms as a result of increased capillary
permeability caused by endothelial injury, which results in
neutrophil activation and membrane phospholipase products (13).
If the outflow is not treated, it will accumulate in the pleural space,
causing fibroblast accumulation and cytokines to progress to the
fibrinopurulent stage, which will eventually evolve into empyema
after 10 to 21 days (14). However, in our case, this is extremely
unlikely, especially since the fluid culture revealed no infectious
species. The second hypothesis we considered was the possibility
of cancer. In some cases, empyema is caused by metastatic cancer
(15). There are patients with cancer-related empyema (16).
Although this is a rare occurrence, it is classified as a pleural cancer
complication (16). As a result, cytological examinations should be
performed. All laboratory tests, including erythrocyte/leukocyte
counts and cultures, as well as an X-ray, indicated empyema in our
case, and the cytological examination revealed no malignant cells,
ruling out the possibility of malignancy. Other theories that were
thought to be related to the pathogenicity were discussed, such as
the existence of lung malformations, fistulas elsewhere, or other
underlying genetic diseases like cystic fibrosis. However, all of
these theories were ruled out because the patient displayed no other
symptoms than respiratory ones, the X-ray revealed no lung
malformations, and the patient has always been healthy with no
overt symptoms or signs of cystic fibrosis.
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However, the last hypothesis that we critically considered and
analyzed was the reactivation of a dormant tuberculosis infection,
especially given that two of his family members were infected with
the disease. It may be placed into consideration that this patient at
one stage was infected and got cured, specifically that the X-ray
didn't show any signs, mainly as they are used to detect active TB
but not latent one (17), additionally that neither specific blood test
like QuantiFERON-TB or T-SPOT.TB tests, which usually detect
the release of interferon-gamma in response to Mycobacterium
tuberculosis antigen (18), nor the Mantoux Tuberculin Test (TST)
was done. The question is whether reactivation of a latent TB
infection can result in empyema. The answer to this question has
been found in various studies, which confirm that the reactivation
of latent TB can result in the development of TB empyema, a rare
but well-documented complication of TB (19). However, a
microscopic examination of the fluid revealed no bacterium. Can
the patient develop empyema without demonstrating the etiological
factor in the fluid? According to research by Vorster et al. (2015)
(20), delayed hypersensitivity rather than a pleural space infection
directly could be the cause of the pathogenesis (21). A
paucibacillary mycobacterial infection that originates from initial
parenchymal lesions and causes an immunological response that
both increases pleural fluid formation and decreases pleural fluid
removal is most likely the cause of the pleural effusion (22). The
pleura first experiences a symptomatic, fast neutrophilic
inflammatory response. The pleural effusion in this patient was
with a high protein content, a neutrophilic predominance, and a
high lactate dehydrogenase level. The pleura initially experiences
a symptomatic rapid neutrophilic inflammatory response. This is
followed by a prolonged lymphocyte-driven immune response,
which includes the formation of pleural granulomas and the release
of adenosine deaminase (ADA), which explains the increase in
lymphocytes. As the effusion becomes lymphocyte-predominant
and viable mycobacteria are contained, the likelihood of a positive
pleural fluid culture decreases over time (20), which was the
condition in our case.

Conclusion

Although TB empyema cases are uncommon in children, TB
should be considered in the differential diagnosis of pleural
effusion and empyema, particularly in patients with a family
history of active TB infection. Empyema usually develops as a
complication of another condition, such as pneumonia, lung
infections, or pleural infections, and idiopathic empyema is
uncommon. As a result, empyema is unlikely to be
idiopathic. Additional research on the diagnosis and management
of pleural complications in children and adolescents, such as TB
effusions or empyema, is required.

Declarations

1. Funding: Not applicable

2. Conflicts of interest: The authors declare no conflict of
interest.

3. Ethics approval: the case was approved by the parents

4. Declaration of Figures’ authenticity: All figures submitted
have been created by the authors who confirm that the images

Aditum Publishing —~www.aditum.org

are original with no duplication and have not been previously
published in whole or in part.

References

1. Bostock IC, Sheikh F, Millington TM, Finley DJ, Phillips JD.
Contemporary outcomes of surgical management of complex
thoracic infections. J Thorac Dis. 2018;10(9):5421-5427.
doi:10.21037/jtd.2018.08.43

2. MadhiF, Levy C, Morin L, etal. Change in Bacterial Causes
of Community-Acquired Parapneumonic Effusion and
Pleural Empyema in Children 6 Years After 13-Valent
Pneumococcal Conjugate Vaccine Implementation. J
Pediatric Infect Dis Soc. 2019;8(5):474-477.
doi:10.1093/jpids/piy103

3. Liese JG, Schoen C, van der Linden M, et al. Changes in the
incidence and  bacterial aetiology of paediatric
parapneumonic pleural effusions/empyema in Germany,
2010-2017: a nationwide surveillance study. Clin Microbiol
Infect. 2019;25(7):857-864. doi:10.1016/j.cmi.2018.10.020

4. lguina MM, Danckers M. Thoracic Empyema. In: StatPearls.
Treasure Island (FL): StatPearls Publishing; July 4, 2023.

5. Saleem AF, Shaikh AS, Khan RS, Khan F, Faruque AV,
Khan MA. Empyema thoracis in children: clinical
presentation, management and complications. J Coll
Physicians Surg Pak. 2014;24(8):573-57

6. Molina JM, Leport C, Bure A, Wolff M, Michon C, Vilde JL.
Clinical and bacterial features of infections caused by
Streptococcus milleri. Scand J Infect Dis. 1991;23(6):659-
666. doi:10.3109/00365549109024289

7. Hall JN. The Diagnosis of Empyema. Trans Am Climatol
Clin Assoc. 1919;35:47-55.

8. Cowen ME, Johnston MR. Thoracic empyema: causes,
diagnosis, and treatment. Compr Ther. 1990;16(10):40-45.

9. Klopp M, Pfannschmidt J, Dienemann H. Behandlung des
Pleuraempyems [Treatment of pleural empyema]. Chirurg.
2008;79(1):83-96. doi:10.1007/s00104-007-1429-y

10. Hankins E, Khvolis D, Spigos JT, Tatarina-Nulman O,
Brown B, John M. Acute Presentation of Tuberculosis
Empyema in a Healthy Adolescent. Am J Case Rep.
2023;24:2939419. Published 2023 Sep 12.
doi:10.12659/AJCR.939419

11. Sahn SA. Diagnosis and management of parapneumonic
effusions and empyema. Clin Infect Dis. 2007;45(11):1480-
1486. doi:10.1086/522996

12. Sahn SA. Management of complicated parapneumonic
effusions. Am Rev Respir Dis. 1993;148(3):813-817.
doi:10.1164/ajrccm/148.3.813

13. Feller-Kopman D, Light R. Pleural Disease. N Engl J Med.
2018;378(8):740-751. doi:10.1056/NEJMra1403503

14. Yang W, Zhang B, Zhang ZM. Infectious pleural effusion
status and  treatment  progress.J  Thorac Dis.
2017;9(11):4690-4699. doi:10.21037/jtd.2017.10.96

15. Leporati A, Raveglia F, Cioffi U, De Simone M, Ghelma F,
Baisi A. Metastatic lung cancer presenting as thoracic
empyema. A Case report. Clin Case Rep. 2020;8(3):484-486.
Published 2020 Feb 5. doi:10.1002/ccr3.2566

Copy right © Hiba Hamdar

3|Page


http://aditum.org/
http://aditum.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6196200/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6196200/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6196200/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6196200/
https://academic.oup.com/jpids/article-abstract/8/5/474/5164355
https://academic.oup.com/jpids/article-abstract/8/5/474/5164355
https://academic.oup.com/jpids/article-abstract/8/5/474/5164355
https://academic.oup.com/jpids/article-abstract/8/5/474/5164355
https://academic.oup.com/jpids/article-abstract/8/5/474/5164355
https://academic.oup.com/jpids/article-abstract/8/5/474/5164355
https://www.sciencedirect.com/science/article/pii/S1198743X18307250
https://www.sciencedirect.com/science/article/pii/S1198743X18307250
https://www.sciencedirect.com/science/article/pii/S1198743X18307250
https://www.sciencedirect.com/science/article/pii/S1198743X18307250
https://www.sciencedirect.com/science/article/pii/S1198743X18307250
https://www.ncbi.nlm.nih.gov/books/NBK544279/
https://www.ncbi.nlm.nih.gov/books/NBK544279/
https://ecommons.aku.edu/pakistan_fhs_mc_women_childhealth_paediatr/207/
https://ecommons.aku.edu/pakistan_fhs_mc_women_childhealth_paediatr/207/
https://ecommons.aku.edu/pakistan_fhs_mc_women_childhealth_paediatr/207/
https://ecommons.aku.edu/pakistan_fhs_mc_women_childhealth_paediatr/207/
https://www.tandfonline.com/doi/abs/10.3109/00365549109024289
https://www.tandfonline.com/doi/abs/10.3109/00365549109024289
https://www.tandfonline.com/doi/abs/10.3109/00365549109024289
https://www.tandfonline.com/doi/abs/10.3109/00365549109024289
https://europepmc.org/article/med/2249399
https://europepmc.org/article/med/2249399
https://link.springer.com/article/10.1007/s00104-007-1429-y
https://link.springer.com/article/10.1007/s00104-007-1429-y
https://link.springer.com/article/10.1007/s00104-007-1429-y
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10505039/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10505039/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10505039/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10505039/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10505039/
https://academic.oup.com/cid/article-abstract/45/11/1480/334422
https://academic.oup.com/cid/article-abstract/45/11/1480/334422
https://academic.oup.com/cid/article-abstract/45/11/1480/334422
https://www.atsjournals.org/doi/pdf/10.1164/ajrccm/148.3.813?download=true
https://www.atsjournals.org/doi/pdf/10.1164/ajrccm/148.3.813?download=true
https://www.atsjournals.org/doi/pdf/10.1164/ajrccm/148.3.813?download=true
https://www.nejm.org/doi/full/10.1056/NEJMra1403503
https://www.nejm.org/doi/full/10.1056/NEJMra1403503
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5720994/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5720994/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5720994/
https://onlinelibrary.wiley.com/doi/abs/10.1002/ccr3.2566
https://onlinelibrary.wiley.com/doi/abs/10.1002/ccr3.2566
https://onlinelibrary.wiley.com/doi/abs/10.1002/ccr3.2566
https://onlinelibrary.wiley.com/doi/abs/10.1002/ccr3.2566

International J of Clinical Cardiology and Cardiovascular Interventions 3

16.

17.

18.

19.

Copy right © Hiba Hamdar

Tsai YM, Lin YC, Huang TW, Chang H. Metastatic Lung
Cancer Presenting as Thoracic Empyema in an Old
Patient. West  Indian Med J. 2014;63(5):514-516.
d0i:10.7727/wimj.2013.291

Uzorka JW, Kroft LIM, Bakker JA, et al. Abnormalities
suggestive of latent tuberculosis infection on chest
radiography; how specific are they?. J Clin Tuberc Other
Mycobact Dis. 2019;15:100089. Published 2019 Jan 25.
doi:10.1016/j.jctube.2019.01.004

Carranza C, Pedraza-Sanchez S, de Oyarzabal-Mendez E,
Torres M. Diagnosis for Latent Tuberculosis Infection: New
Alternatives. Front Immunol. 2020;11:2006. Published 2020
Sep 10. doi:10.3389/fimmu.2020.02006

McNulty NJ. Reactivation Mycobacterium Tuberculosis

20.

21.

22.

Aditum Publishing —~www.aditum.org

Presenting as Empyema Necessitans 55 Years Following
Thoracoplasty. Radiol Case Rep. 2015;3(3):183. Published
2015 Nov 6. d0i:10.2484/rcr.v3i3.183

Vorster MJ, Allwood BW, Diacon AH, Koegelenberg CF.
Tuberculous pleural effusions: advances and controversies. J
Thorac Dis. 2015;7(6):981-991. doi:10.3978/j.issn.2072-
1439.2015.02.18

Ruan SY, Chuang YC, Wang JY, et al. Revisiting tuberculous
pleurisy: pleural fluid characteristics and diagnostic yield of
mycobacterial culture in an endemic area. Thorax.
2012;67(9):822-827. doi:10.1136/thoraxjnl-2011-201363
Seibert AF, Haynes J Jr, Middleton R, Bass JB Jr.
Tuberculous pleural effusion. Twenty-year experience.
Chest. 1991;99(4):883-886. d0i:10.1378/chest.99.4.883

4|Page


http://aditum.org/
http://aditum.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4655672/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4655672/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4655672/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4655672/
https://www.sciencedirect.com/science/article/pii/S2405579419300038
https://www.sciencedirect.com/science/article/pii/S2405579419300038
https://www.sciencedirect.com/science/article/pii/S2405579419300038
https://www.sciencedirect.com/science/article/pii/S2405579419300038
https://www.sciencedirect.com/science/article/pii/S2405579419300038
https://www.frontiersin.org/articles/10.3389/fimmu.2020.02006/full
https://www.frontiersin.org/articles/10.3389/fimmu.2020.02006/full
https://www.frontiersin.org/articles/10.3389/fimmu.2020.02006/full
https://www.frontiersin.org/articles/10.3389/fimmu.2020.02006/full
https://www.sciencedirect.com/science/article/pii/S1930043315301771
https://www.sciencedirect.com/science/article/pii/S1930043315301771
https://www.sciencedirect.com/science/article/pii/S1930043315301771
https://www.sciencedirect.com/science/article/pii/S1930043315301771
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4466424/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4466424/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4466424/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4466424/
https://thorax.bmj.com/content/67/9/822.short
https://thorax.bmj.com/content/67/9/822.short
https://thorax.bmj.com/content/67/9/822.short
https://thorax.bmj.com/content/67/9/822.short
https://www.sciencedirect.com/science/article/pii/S0012369216487477
https://www.sciencedirect.com/science/article/pii/S0012369216487477
https://www.sciencedirect.com/science/article/pii/S0012369216487477

