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a b s t r a c t 

Coronavirus disease 2019 (COVID-19) has become a global pandemic since its discovery in 

December 2019, and as the disease continues to evolve, varying complications associated 

with it continue to arise. In this regard, computed tomography has played an extremely 

important role in the diagnosis and evaluation of COVID-19 pneumonia and its complica- 

tions. We encountered a case of a male patient with neurofibromatosis (type I) who devel- 

oped concurrent pneumothorax and pleural effusion during his recovery period from se- 

vere COVID-19 pneumonia. Pulmonary fibrosis and emphysema were also confirmed. Fur- 

thermore, an eosinophil pleural effusion appeared and was prolonged during the healing 

process of COVID-19. This clinical presentation suggests that fibrosis and emphysema for- 

mation due to neurofibromatosis may have caused pneumothorax and pleural effusion. 
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Introduction 

Coronavirus disease 2019 (COVID-19) continues to spread
worldwide and the number of COVID-19 cases globally re-
mains at the highest levels at the time of writing since its
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Fig. 1 – Clinical time course of the patient during admission to our hospital. On admission, C-reactive protein (CRP) 
markedly increased due to COVID-19 pneumonia and bacterial infection. On the 20th day, CRP decreased and his respiratory 

condition improved. On the 21st day, immediately after transfer to the former hospital, he developed aspiration pneumonia 
and was returned to our hospital. He was treated with antibiotics and the aspiration pneumonia improved by the 34th day. 
On the 47th day, pneumothorax and pleural effusion were observed. On the 56th day, he once again suffered from 

aspiration pneumonia but subsequently improved. On the 72nd day, the pneumothorax healed spontaneously, in contrast 
to the pleural effusion that persisted until discharge from our hospital. 

Fig. 2 – (A) Computed tomography (CT) image in the former 
hospital before admission to our hospital showed a 
non-segmented ground-glass shadow (yellow arrow) on 

the peripheral side of the right lung. (B) High-resolution CT 

findings showed small emphysematous lesions (yellow 

arrows) in the lung with neurofibromatosis. (Color version 

of figure is available online). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

discovery in Wuhan, China in December 2019 [1] . Currently,
several mutant strains of COVID-19 have emerged and be-
come prevalent, and further studies are required to verify
their characteristics. Chest computed tomography (CT) is
useful for diagnosing and evaluating COVID-19 pneumonia
[2] . The complication rate of COVID-19 has been reported
to be less than 10% [3] . Although the CT features of severe
COVID-19 vary, pneumothorax and pleural effusion are
uncommon. However, the possibility of spontaneous pneu-
mothorax has been reported after COVID-19 in the presence
of emphysematous lesions in the lungs [4] . Patients with
neurofibromatosis are at an increased risk of developing
spontaneous pneumothorax due to the complications of
cysts and interstitial diseases [5] . On the other hand, pleural
effusion is not typically seen on the CT images of patients
with neurofibromatosis [6] . Here, we demonstrate the patho-
genesis of pneumothorax and pleural effusion in patients
with COVID-19 and neurofibromatosis on CT images. 

Case report 

A male patient in his 60s, previously diagnosed with neurofi-
bromatosis type I, had no history of smoking and had compli-
cations of benign prostatic hyperplasia. In early April 2020, the
patient presented with a persistent fever of 37 °C, and subse-
quently tested positive for COVID-19 using the PCR pharyngeal
swab test. Fever and hypoxemia were observed upon admis-
sion and administration of favipiravir was started 10 days after
onset. Later, he developed bacterial pneumonia and his respi-
ratory condition worsened. He was transferred to our hospital
14 days after the onset of COVID-19. 

At the time of transfer, his body temperature was 36.9 °C,
blood pressure was 83/60 mmHg, and pulse rate was 62/min.
There were several café-au-lait spots on the trunk. Perti-
nent laboratory findings include the following: hemoglobin,
16.6/dl; white blood cell count, 12080/ μl (neutrophils 94.3%,
eosinophils 0%, lymphocytes: 2.6%, monocytes: 3.0%); platelet
count, 27.9 × 10 4 / μl; D-dimer, 2.5 μg/ml; C-reactive protein,
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Fig. 3 – (A) Computed tomography (CT) image before admission, (B) CT image at admission to our hospital when COVID-19 
pneumonia exacerbation was observed. (C) CT image on the 21st day after admission when aspiration pneumonia 
developed. (D) CT image showed a pneumothorax and pleural effusion 47 days after admission. (E) CT image showed that 
pneumothorax improved 61 days after admission, but pleural effusion did not resolve. (F) CT image showing pleural 
effusion on the 74th day before hospital transfer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11.4 mg/dl. His chest CT showed extensive ground-glass opac-
ities and infiltration shadows predominantly in the right lung.
As shown in ( Fig. 1 ), he was brought to the intensive care unit
(ICU) and placed on ventilator management on the first day.
He was treated with several medications, including antibiotics
and favipiravir, which gradually improved his respiratory con-
dition, as confirmed by a decrease in C-reactive protein (CRP).
The patient was then transferred to their former doctor on the
20th day of admission after weaning off the ventilator on the
16th day. However, the patient developed aspiration pneumo-
nia and his respiratory condition worsened, prompting read-
mission to our hospital again on the 21st day after the ini-
tial admission, and was managed with a ventilator. Chest CT
on the 21st day showed contractile changes in his bilateral
lungs, considered part of the healing process after COVID-19
pneumonia infection. He was taken off the ventilator on the
25th day and moved to the general ward from the ICU on the
30th day because nasopharynx testing for severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV2 PCR) was nega-
tive. The aspiration pneumonia improved and administration
of antibiotics had was on the 34th day. In addition to the on-
 

set of pneumothorax, the formation of pleural effusion was
observed at the bottom of the right lung on CT imaging on the
47th day. Furthermore, thoracentesis revealed an eosinophil
ratio of 46%, in contrast to 3.3% in the peripheral blood, in-
dicating an exudative pleural effusion. The SARS- CoV2 PCR
test result for the pleural effusion was negative as was the
bacterial culture. Since he had mild pneumothorax, he was
followed up with rest management. On the 56th day, he de-
veloped a second aspiration pneumonia and was treated with
antibiotics. On the 72nd day, his pneumothorax improved, but
his right pleural effusion persisted. Since his respiratory con-
dition had stabilized, he was referred to another hospital for
rehabilitation on the 91st day as the pleural effusion remained
unchanged. 

Discussion 

Neurofibromatosis type 1 is an autosomal dominant disorder
that affects all organ systems due to the proliferation of neural
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Fig. 4 – (A) Computed tomography (CT) image before admission shows ground glass shadows (yellow arrow) of COVID-19 
pneumonia at the peripheral site of the lower lobe of the right lung. (B) CT image on the 21st day after admission revealed 

fibrosis and emphysematous changes (yellow arrow) at the same site. (C) CT image on 47 days after admission showed 

enlarged emphysema at the same site, as well as pneumothorax (yellow arrow).( D) CT image on 74 days after admission 

showed smaller emphysema (yellow arrow) at the same site and a resolved pneumothorax. (Color version of figure is 
available online). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

crest cells. In this case, pneumothorax and pleural effusion
were observed during the recovery period of severe COVID-19
pneumonia. 

The first cause of pneumothorax in this patient is the small
emphysematous lesions in the right lung associated with neu-
rofibromatosis, as confirmed by chest CT at the time of COVID-
19 infection ( Fig. 2 ). It has also been reported that the typical
CT pattern of neurofibromatosis-related diffuse lung disease
(NF-DLD) includes bras in the upper lobe, interstitial shadows
at the bases of both lungs, and emphysematous changes [7] .
Changes in the CT findings during the hospitalization period
are shown in ( Fig. 3 ). It is speculated that SARS- CoV2 infects
lungs with emphysematous changes, develops pneumothorax
due to contractile changes during the healing process, and
develops pleural effusion. Second, the use of ventilators has
been reported to be associated with pneumothorax that de-
velops during the convalescent period of COVID-19 pneumo-
nia [8] . The formation of emphysematous cysts could be con-
firmed by changes over time in CT findings ( Fig. 4 ). During the
recovery phase of COVID-19 pneumonia, neurofibromatosis-
affected lungs were shown to develop fibrosis and emphy-
sematous cysts. It was speculated that the emphysematous
cyst is formed by the check-valve mechanism, suggesting that
these emphysematous lesions developed pneumothorax due
to pleural rupture caused by swelling and coughing [9] . 

In addition, the onset of pleural effusion is also interest-
ing to note. Most patients with pneumothorax do not have
findings of pleural effusion on chest radiography because the
increase in pleural pressure caused by the pneumothorax in-
hibits the transfer of interstitial liquid into the pleural space
[10] . In this case, pleural effusion appeared almost at the same
time as the pneumothorax. Thoracentesis was performed and
the eosinophil ratio in the pleural effusion was as high as
46%, which met the criteria of eosinophilic pleural effusion
of 10% or more. Moreover, the PCR test result for SARS-CoV2
in the pleural effusion was negative, suggesting that the asso-
ciation between pleural effusion and the activity of COVID-19
was weak. A previous report has shown that the number of
eosinophils in the peripheral blood increases in neurofibro-
matosis [11] . However, to the best of our knowledge, this is the
first case report to describe an eosinophilic pleural effusion
after COVID-19 pneumonia. Eosinophilic pleural effusion has
been reported to be most often associated with air previously
introduced into the pleural space [12] . In this case, as shown
in ( Fig. 1 ), pneumothorax and pleural effusion developed af-
ter improvement of aspiration pneumonia. This indicates that
the air present in the thoracic cavity due to the pneumothorax
may have increased the number of eosinophils in the pleural
effusion, and the lung with neurofibromatosis may have led
to prolonged pleural effusion due to its contractile changes. 

Conclusion 

In conclusion, during the recovery period after COVID-19
pneumonia, pulmonary fibrosis in a patient with neurofibro-
matosis type I progressed, leading to contractile changes. Sub-
sequently, pneumothorax and an eosinophilic pleural effusion
were observed. This is a valuable case in which the onset of
pneumothorax could be confirmed from the changes in CT
findings over time. 
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