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CASE REPORT

Development of cavitary lung disease 
as a long-term complication of coronavirus 
disease 2019 in a young previously healthy 
patient: a case report
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Harvey J. Friedman2,3 and Guillermo Rodriguez‑Nava1 

Abstract 

Background: Cavities are frequent manifestations of a wide variety of pathological processes involving the lung. 
There has been a growing body of evidence of coronavirus disease 2019 leading to a cavitary pulmonary disease.

Case presentation: A healthy 29‑year‑old Filipino male presented to the hospital a couple of months after conva‑
lescence from coronavirus disease 2019 with severe pleuritic chest pain, fever, chills, and shortness of breath, and was 
found to have a cavitary lung lesion on chest computed tomography. While conservative management alone failed 
to improve the patient’s condition, he ultimately underwent left lung video‑assisted thoracoscopic surgery decorti‑
cation. Even though the surgical pathology revealed only necrosis with dense acute inflammation and granulation 
tissue with no microorganisms, he gradually improved with medical therapy adjunct with surgical therapy.

Conclusion: Documented cases of cavitary lung disease secondary to coronavirus disease 2019 have been mostly 
reported in the acute or subacute phase of the infection. However, clinicians should recognize this entity as a late 
complication of coronavirus disease 2019, even in previously healthy individuals.
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Background
Cavitary lung disease may result from several pathologi-
cal processes, including suppurative necrosis, caseous 
necrosis, ischemic necrosis, displacement of lung tissue 
by cystic structures, and cystic dilatation of lung struc-
tures, vasculitis, or high-pressure traumas [1, 2]. No 
single factor differentiates organisms frequently associ-
ated with pulmonary cavitation from organisms rarely 
associated with pulmonary cavitation. In general, organ-
isms that cause subacute or chronic lung infections (for 

example, mycobacteria and fungi) are more frequently 
associated with cavitary lung disease than organisms 
that cause acute lung infections (for example, viruses and 
pneumococcus) [1]. However, cavitary lung disease has 
been documented as a complication of acute viral infec-
tions, including severe acute respiratory virus (SARS) 
and Middle East respiratory virus (MERS) infections [1, 
3, 4].

After its identification in December 2019, the novel 
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) has caused a sudden significant increase in hos-
pitalizations for pneumonia with multiorgan disease 
with acute complications that include impaired function 
of the heart, brain, lung, liver, kidney, and coagulation 
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system [5]. Long-term outcomes from the coronavirus 
disease 2019 (COVID-19) are currently unknown, but 
recent data have emerged that some patients continue 
to experience symptoms and complications related to 
COVID-19 after the acute infection, the so-called post-
acute COVID-19 syndrome [5, 6]. Lung cavitation is an 
uncommon complication and has been mostly reported 
in the acute and subacute phases of the infection [3, 7–
11]. Here we report a previously healthy young patient 
who developed cavitary lung disease 6 months after first 
onset of symptoms.

Case presentation
A previously healthy 29-year-old Filipino male presented 
with pleuritic chest pain, exertional dyspnea, fever, chills, 
and a 9-kg weight loss over the past 3 months. His medi-
cal history was only remarkable for mild COVID-19 with 
a few days of febrile illness and loss of sense of taste and 
smell in March 2020. He was not hospitalized and did not 
undergo any imaging at that time. He was a resident in 
the Chicago metropolitan area, lived with a male part-
ner, and had a dog. He described his apartment as very 
humid, where he had several plants, some of which were 
growing mushrooms in the plant pots. He worked as a 
designer from home, although disclosed traveling to Cali-
fornia, Indiana, and Wisconsin in the past 3 weeks before 
presentation, but denied any outdoor activities. He had 
no relevant family or surgical history, denied known 
allergies to foods or medications, and had no history of 
sexually transmitted diseases.

His vital signs were  notable for fever up to 38.6  °C, 
heart rate of 101  beats/minute, respiratory rate of 
20 breaths/minute, blood pressure of 120/60 mmHg, and 
saturation of 98% on ambient air. He was in distress sec-
ondary to intense chest pain, and the physical exam was 
only remarkable for a rash in the right cubital fossa. Initial 
laboratory testing showed leukocytosis (14.1 ×  109/L, ref-
erence 4.0–11 ×  109/L), with neutrophilia (11.3 ×  109/L, 
reference 1–7 ×   109/L) and monocytosis (1.2 ×   109/L, 
reference 0.3–1.0 ×  109/L), and abnormal C-reactive pro-
tein levels (14.5  mg/dL, reference <  1.0  mg/dL). Chest 
x-ray demonstrated a lobular irregularly shaped soft-
tissue density at the left base laterally (Fig. 1). Computed 
tomography (CT) with contrast of the chest showed a left 
lower lobe 3-cm cavitating mass and peripheral ground-
glass opacities within the lung bases bilaterally (Fig.  2). 
The patient was admitted to the general medical floor, 
and empirical therapy with broad-spectrum antibiot-
ics—intravenous vancomycin and piperacillin–tazobac-
tam—was started. Multiple tests were sent to assess the 
etiology of the cavitary lesion, including a rapid human 
immunodeficiency virus (HIV) 1/2 test, Blastomyces der-
matitidis and Histoplasma  capsulatum urine antigens, 

Coccidioides  immitis antibodies, Cryptococcus  neofor-
mans serum antigen, Aspergillus antibodies, interferon-
gamma release assay for latent tuberculosis, SARS-CoV-2 
Reverse-transcription polymerase chain reaction (RT-
PCR), PCR for the detection of methicillin-resistant 
Staphylococcus  aureus, and blood cultures, all of which 
were reported negative.

On hospital day 3, a newly developed left-sided pleu-
ral effusion was observed on chest x-rays. Antifungal 
therapy with itraconazole was added, and diagnostic 
thoracentesis was performed with successful drainage 
of 140 mL of pleural fluid. The fluid analysis showed an 
exudative effusion pattern with a pH of 8.5, 498 ×  109/L 
white blood cells, glucose of 61  mg/dL, fluid protein of 
3.8  g/dL (serum protein 6.3  g/L, pleural-fluid-to-serum 
ratio 0.6), and lactate dehydrogenase (LDH) of 1332 U/L 
(serum LDH 192  U/L, pleural-fluid-to-serum ratio 6.9), 
but subsequent acid-fast smear, blood, and fungal cul-
tures came back negative. The patient started to improve, 
and antibiotic treatment was deescalated to cefdinir with 
the addition of itraconazole given epidemiological risk 
factors for dimorphic fungal infections (Midwest resident 
and recent travel to California). He was ultimately dis-
charged on oral therapy (fluconazole, trimethoprim–sul-
famethoxazole, and cefdinir) after 5 days with significant 
clinical improvement.

One week after discharge, the patient returned with 
constitutional symptoms, pleuritic pain, and cough pro-
ductive of foul-smelling greenish-yellow sputum that 
tasted like sulfur. Chest CT showed a new left basilar 

Fig. 1 Chest radiography showing a lobular irregularly shaped 
soft‑tissue density at the left base laterally (red arrow)
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empyema with air and fluid present within this collec-
tion and consolidation in the lingula surrounding the 
empyema. During this hospitalization, he was tested for 
antinuclear antibodies (ANA) and anti-neutrophil cyto-
plasmic antibodies (P-ANCA and C-ANCA) to rule out 
an autoimmune disease with negative results. The anti-
microbial regimen at that point included intravenous 
meropenem, vancomycin, and voriconazole.

He finally underwent bronchoscopy and left video-
assisted thoracoscopic surgery (VATS) decortication 
with chest tube placement postoperatively and was 
started on antibiotics with anaerobic coverage. Surgical 
pathology revealed necrosis with dense acute inflam-
mation and granulation tissue but no microorganisms. 
Throughout the hospitalization, breathing and cough 
improved, he remained afebrile, and leukocytosis 
resolved. The chest tubes were removed after 3  days, 
and he was subsequently discharged on oral amoxicil-
lin–clavulanate 875–125 mg every 12 hours for 30 days. 
Despite all the negative cultures, which was expected 
given the protracted course of antimicrobial therapy, 
it was concluded that the patient most likely experi-
enced necrotizing bacterial lung infection. Since cavi-
tary lung disease is uncommon in an otherwise healthy 
young adult, and we ruled out all other conditions from 
the list of differential diagnoses, it was deduced that a 
sequela complication of COVID-19 was most likely.

One month after discharge, the patient reported his 
condition to be progressively improving, but he still 
reported mild pleuritic pain with deep inspirations and 

stated that his exercise capacity decreased drastically. 
Chest x-rays showed improvement in lung lesions.

Discussion and conclusion
We present a young, healthy adult who developed cavi-
tary lung disease 6 months after mild COVID-19 illness. 
To date, documented cases of cavitary lung disease sec-
ondary to COVID-19 have been reported in the acute or 
subacute phase of the infection. A 27-year-old man hos-
pitalized with COVID-19 was found to have cavitation in 
the apical segment of the lower lobe of the lung [8], and 
a case series described 12 patients with severe COVID-
19 that developed lung cavitation during the acute phase 
of the illness [11]. One case reported a 37-year-old man 
who developed multiple small lung cavities 2 weeks after 
convalescence from COVID-19 [10], while another case 
report described a 34-year-old male diagnosed with a 
large lung cavity 2 weeks after being discharged from the 
hospital [3]. Furthermore, a 52-year-old male developed a 
lung cavity 3 weeks after the diagnosis of COVID-19 was 
made [7]. Lastly, two 59-year-old men were reported to 
develop spontaneous large pulmonary cavities 1  month 
after COVID-19 [9]. Hence, clinicians should be aware of 
cavitary lung disease as an acute and late complication of 
COVID-19.

Cavitation is one of the least frequent complica-
tions in COVID-19, and appropriate differential diag-
nosis workup should be done before tying cavity 
development to COVID-19 [12, 13]. Other processes, 
such as bacterial superinfection or coinfection with 

Fig. 2 Chest CT showing a left lower lobe cavitating mass measuring up to 3 cm (red arrows) and peripheral ground‑glass opacities within the lung 
bases bilaterally (right: axial plane; left: sagittal plane)
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Mycobacterium  tuberculosis, should be ruled out [14–
16]. In our case, an extensive workup was performed, and 
given the fact that our patient had no previous significant 
comorbidities, it was concluded that his cavitary lung 
disease was a long-term complication of COVID-19.

The cavitation mechanism in COVID-19 is unknown 
and may result from intense inflammatory response 
leading to diffuse alveolar damage, intraalveolar hem-
orrhage, and necrosis of parenchymal cells [17, 18]. It is 
worth mentioning that our patient had just a mild course 
of COVID-19, and nevertheless, he developed a signifi-
cant lung sequela. Further studies are needed to under-
stand the exact pathophysiologic mechanism underlying 
cavitary lung disease as an acute and late complication of 
COVID-19.

To date, there is no consensus on how post-COVID-19 
cavities should be managed. Most of the few reported 
cases have been managed medically, with only one case 
reporting excision of infected pneumatoceles [19]. Our 
patient failed medical therapy alone and was required 
to undergo surgery combined with prolonged antibiotic 
therapy, highlighting the importance of a multidiscipli-
nary approach in patients with COVID-19.

In conclusion, we present the case of a young adult who 
developed cavitary lung disease 6  months after a mild 
COVID-19 illness who failed medical therapy alone but 
was later successfully treated with combined surgical and 
medical therapy. Hopefully, as the pandemic unfolds, the 
whole range of long-term health effects associated with 
COVID-19 will be elucidated, and appropriate treatment 
guidelines for managing these complications, including 
cavitary lung disease, will be developed.

Abbreviations
ANA: Antinuclear antibodies; C‑ANCA: Anti‑neutrophil cytoplasmic antibod‑
ies; CT: Computed tomography; COVID‑19: Coronavirus disease 2019; MERS: 
Middle East respiratory virus; P‑ANCA: Perinuclear anti‑neutrophil cytoplasmic 
antibodies; RT‑PCR: Reverse‑transcription polymerase chain reaction; SARS: 
Severe acute respiratory syndrome; SARS‑CoV‑2: Severe acute respiratory 
syndrome coronavirus 2; VATS: Video‑assisted thoracoscopic surgery.

Acknowledgements
None.

Authors’ contributions
GE participated in the care of the patient, conceived the study and design, 
collected data, performed the literature review, and wrote the original manu‑
script draft. EH participated in the care of the patient and reviewed and edited 
the manuscript draft. AM participated in the care of the patient and reviewed 
and edited the manuscript draft. MAYB participated in writing, reviewing, and 
editing the manuscript draft. DPTG participated in writing, reviewing, and 
editing the manuscript draft. HF participated in the care of the patient and 
supervised the project. GRN supervised the project, collected data, reviewed 
the final manuscript draft, and prepared the materials for submission. All 
authors read and approved the final manuscript.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not‑for‑profit sectors.

Availability of data and materials
The data used to support the findings of this study are available from the cor‑
responding author on request, except for the patient’s personal health infor‑
mation owing to Health Insurance Portability and Accountability regulations.

Declarations

Ethics approval and consent to participate
Our institution does not require ethical approval for case reports.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and any accompanying images. A copy of the written consent 
is available for review by the Editor‑in‑Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Internal Medicine, AMITA Health Saint Francis Hospital, 355 
Ridge Ave, Evanston, IL 60202, USA. 2 Critical Care Units, AMITA Health Saint 
Francis Hospital, Evanston, IL, USA. 3 Clinical Associate Professor of Medicine, 
University of Illinois College of Medicine, Chicago, IL, USA. 

Received: 21 April 2021   Accepted: 15 June 2021

References
 1. Gadkowski LB, Stout JE. Cavitary pulmonary disease. Clin Microbiol Rev. 

2008;21(2):305–33. https:// doi. org/ 10. 1128/ CMR. 00060‑ 07.
 2. Ware LB, Matthay MA. The acute respiratory distress syndrome. N Engl J 

Med. 2000;342(18):1334–49. https:// doi. org/ 10. 1056/ NEJM2 00005 04342 
1806.

 3. Chen Y, Chen W, Zhou J, Sun C, Lei Y. Large pulmonary cavity in COVID‑19 
cured patient case report. Ann Palliat Med. 2020. https:// doi. org/ 10. 
21037/ apm‑ 20‑ 452.

 4. Memish ZA, Perlman S, Van Kerkhove MD, Zumla A. Middle East respira‑
tory syndrome. Lancet. 2020;395(10229):1063–77. https:// doi. org/ 10. 
1016/ S0140‑ 6736(19) 33221‑0.

 5. Wiersinga WJ, Rhodes A, Cheng AC, Peacock SJ, Prescott HC. Pathophysi‑
ology, transmission, diagnosis, and treatment of coronavirus disease 2019 
(COVID‑19): a review. JAMA. 2020;324(8):782–93. https:// doi. org/ 10. 1001/ 
jama. 2020. 12839.

 6. Post‑acute covid‑19 syndrome [Internet]. [cited 2020 Nov 1]. Available 
from: https:// www. idsoc iety. org/ covid‑ 19‑ real‑ time‑ learn ing‑ netwo rk/ 
disea se‑ manif estat ions‑‑ compl icati ons/ post‑ covid‑ syndr ome/.

 7. Selvaraj V, Dapaah‑Afriyie K. Lung cavitation due to COVID‑19 pneu‑
monia. BMJ Case Rep. 2020;13(7):e237245. https:// doi. org/ 10. 1136/ 
bcr‑ 2020‑ 237245.

 8. Zoumot Z, Bonilla M‑F, Wahla AS, Shafiq I, Uzbeck M, El‑Lababidi RM, et al. 
Pulmonary cavitation; an under‑recognized late complication of severe 
COVID‑19 lung disease. Respir. Med. 2020. DOI: https:// doi. org/ 10. 1101/ 
2020. 08. 15. 20175 869.

 9. Muheim M, Weber FJ, Muggensturm P, Seiler E. An unusual course of 
disease in two patients with COVID‑19: pulmonary cavitation. BMJ Case 
Rep. 2020;13(9):e237967. https:// doi. org/ 10. 1136/ bcr‑ 2020‑ 237967.

 10. Chen J, Peng S, Zhang B, Liu Z, Liu L, Zhang W. An uncommon manifesta‑
tion of COVID‑19 pneumonia on CT scan with small cavities in the lungs: 
a case report. Medicine (Baltimore). 2020;99(28):e21240. https:// doi. org/ 
10. 1097/ MD. 00000 00000 021240.

 11. Xu Z, Pan A, Zhou H. Rare CT feature in a COVID‑19 patient: cavitation. 
Diagn Interv Radiol. 2020;26(4):380–1. https:// doi. org/ 10. 5152/ dir. 2020. 
20181.

 12. Caruso D, Polidori T, Guido G, Nicolai M, Bracci B, Cremona A, Zerunian M, 
Polici M, Pucciarelli F, Rucci C, Dominicis C, Girolamo MD, Argento G, Sergi 
D, Laghi A. Typical and atypical COVID‑19 computed tomography find‑
ings. World J Clin Cases. 2020;8(15):3177–87. https:// doi. org/ 10. 12998/ 
wjcc. v8. i15. 3177.

https://doi.org/10.1128/CMR.00060-07
https://doi.org/10.1056/NEJM200005043421806
https://doi.org/10.1056/NEJM200005043421806
https://doi.org/10.21037/apm-20-452
https://doi.org/10.21037/apm-20-452
https://doi.org/10.1016/S0140-6736(19)33221-0
https://doi.org/10.1016/S0140-6736(19)33221-0
https://doi.org/10.1001/jama.2020.12839
https://doi.org/10.1001/jama.2020.12839
https://www.idsociety.org/covid-19-real-time-learning-network/disease-manifestations--complications/post-covid-syndrome/
https://www.idsociety.org/covid-19-real-time-learning-network/disease-manifestations--complications/post-covid-syndrome/
https://doi.org/10.1136/bcr-2020-237245
https://doi.org/10.1136/bcr-2020-237245
https://doi.org/10.1101/2020.08.15.20175869
https://doi.org/10.1101/2020.08.15.20175869
https://doi.org/10.1136/bcr-2020-237967
https://doi.org/10.1097/MD.0000000000021240
https://doi.org/10.1097/MD.0000000000021240
https://doi.org/10.5152/dir.2020.20181
https://doi.org/10.5152/dir.2020.20181
https://doi.org/10.12998/wjcc.v8.i15.3177
https://doi.org/10.12998/wjcc.v8.i15.3177


Page 5 of 5Egoryan et al. J Med Case Reports          (2021) 15:377  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 13. Salehi S, Abedi A, Balakrishnan S, Gholamrezanezhad A. Coronavirus 
disease 2019 (COVID‑19): a systematic review of imaging findings in 919 
patients. AJR Am J Roentgenol. 2020;215(1):87–93. https:// doi. org/ 10. 
2214/ AJR. 20. 23034.

 14. Kanne JP, Little BP, Chung JH, Elicker BM, Ketai LH. Essentials for radiolo‑
gists on COVID‑19: an update‑radiology scientific expert panel. Radiol‑
ogy. 2020;296(2):E113–4. https:// doi. org/ 10. 1148/ radiol. 20202 00527.

 15. Hendaus MA, Jomha FA. Covid‑19 induced superimposed bacterial infec‑
tion. J Biomol Struct Dyn. 2020. https:// doi. org/ 10. 1080/ 07391 102. 2020. 
17721 10.

 16. Yousaf Z, Khan AA, Chaudhary HA, Mushtaq K, Parengal J, Aboukamar M, 
Khan MU, Mohamed MFH. Cavitary pulmonary tuberculosis with COVID‑
19 coinfection. IDCases. 2020;22:e00973. https:// doi. org/ 10. 1016/j. idcr. 
2020. e00973.

 17. Menter T, Haslbauer JD, Nienhold R, Savic S, Hopfer H, Deigendesch N, 
Frank S, Turek D, Willi N, Pargger H, Bassetti S, Leuppi JD, Cathomas G, 
Tolnay M, Mertz KD, Tzankov A. Postmortem examination of COVID‑19 
patients reveals diffuse alveolar damage with severe capillary congestion 

and variegated findings in lungs and other organs suggesting vascular 
dysfunction. Histopathology. 2020;77(2):198–209. https:// doi. org/ 10. 
1111/ his. 14134.

 18. Yao XH, Li TY, He ZC, Ping YF, Liu HW, Yu SC, Mou HM, Wang LH, Zhang HR, 
Fu WJ, Luo T, Liu F, Guo QN, Chen C, Xiao HL, Guo HT, Lin S, Xiang DF, Shi Y, 
Pan GQ, Li QR, Huang X, Cui Y, Liu XZ, Tang W, Pan PF, Huang XQ, Ding YQ, 
Bian XW. A pathological report of three COVID‑19 cases by minimal inva‑
sive autopsies. Zhonghua Bing Li Xue Za Zhi. 2020;49(5):411–7. https:// 
doi. org/ 10. 3760/ cma.j. cn112 151‑ 20200 312‑ 00193.

 19. Castiglioni M, Pelosi G, Meroni A, Tagliabue M, Uslenghi E, Salaris D, 
Incarbone M. Surgical resections of superinfected pneumatoceles in a 
COVID‑19 patient. Ann Thorac Surg. 2020. https:// doi. org/ 10. 1016/j. athor 
acsur. 2020. 06. 008.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.2214/AJR.20.23034
https://doi.org/10.2214/AJR.20.23034
https://doi.org/10.1148/radiol.2020200527
https://doi.org/10.1080/07391102.2020.1772110
https://doi.org/10.1080/07391102.2020.1772110
https://doi.org/10.1016/j.idcr.2020.e00973
https://doi.org/10.1016/j.idcr.2020.e00973
https://doi.org/10.1111/his.14134
https://doi.org/10.1111/his.14134
https://doi.org/10.3760/cma.j.cn112151-20200312-00193
https://doi.org/10.3760/cma.j.cn112151-20200312-00193
https://doi.org/10.1016/j.athoracsur.2020.06.008
https://doi.org/10.1016/j.athoracsur.2020.06.008

	Development of cavitary lung disease as a long-term complication of coronavirus disease 2019 in a young previously healthy patient: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion and conclusion
	Acknowledgements
	References


