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Abstract: Pulmonary Aspergillus infection may have a
variety of manifestations depending on the patients’ immunity
status and pre-existing lung conditions. Radiographically,
aspergilloma, which is usually associated with noninva-
sive Aspergillus fumigatus conidia, may feature a charac-
teristic mass in a cavity commonly located in the upper
lobes of the lung. It is typically encountered upon pre-
existing lung damage. Here we report Aspergillus growing
in a pulmonary metastatic cavity in a 47-year-old male
worker with a history of tongue cancer after a radical opera-
tion with neck dissection and concurrent chemotherapy
in 2014. Chest radiography and computed tomography
showed a cavitary lesion with a ball-in-hole lesion in the
right upper lobe (RUL) and two cystic lesions within the
bilateral upper lung field. Endobronchial ultrasound-
guided transbronchial biopsy (EBUS-TBB) from the
RUL anterior segmental bronchus (RB3) revealed the
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presence of Aspergillus conidia and squamous cell car-
cinoma. Wedge resection of the cystic lesion within the
left upper lobe confirmed the diagnosis of metastatic
squamous cell carcinoma. This is a rare case of asper-
gillosis within cavities of pulmonary metastases in a
patient who was diagnosed with tongue squamous cell
carcinoma. The conclusive distinction between neo-
plasm and fungal infection is difficult to achieve by
radiography, and a pathological biopsy by EBUS-TBB
is necessary to aid diagnosis. Clinicians should be aware
of such an atypical presentation of metastases coex-
isting with Aspergillus infection.
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1 Introduction

Pulmonary Aspergillus infection may have a variety of
manifestations depending on the patients’ immunity status
that is associated with a disorder of certain subpopulations
of cells of the immune system [1] and any pre-existing lung
conditions. These pre-existing conditions are not only pre-
dilection for the development of aspergillosis, but also
many other conditions, always with a decrease in immune
function, which are very common in leukemia [2]. The dis-
ease spectrum ranges from hypersensitivity pneumonitis
and allergic bronchopulmonary aspergillosis to aspergil-
loma and even invasive aspergillosis. Typically, aspergil-
loma is a type of fungus ball that is usually related to
noninvasive Aspergillus fumigatus conidia. Aspergilloma
is typically observed growing within a pre-existing lung
cavity or cyst as with prior tuberculosis, sarcoidosis, pneu-
matoceles, pulmonary sequestration or bronchogenic cyst
[3]. Cystic lesions are defined as spherical parenchymal
lucencies bordered by a thin wall of less than 2pm
(<2mm) in thickness and a well-defined interface with
the normal lung [4]. The differential diagnosis of focal or
multifocal cystic lesions includes metastasizing neoplasms,
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infections, and traumatic injury. Although cavitary lung
lesions are well-characterized findings in metastatic tumors,
cystic lung metastases are rare. Squamous cell carcinomas
are regarded as the most common type of cavitary metas-
tasis observed radiographically, and they account for 69%
of all cavitary metastases [5]. The coexistence of pulmonary
aspergillosis and bronchogenic carcinoma has also been
reported previously [6-8]. However, all of the aforemen-
tioned cases were primary lung cancer cases. Herein we
report a rare case of aspergillosis within cavities of pul-
monary metastases in a patient who was diagnosed with
tongue squamous cell carcinoma.

2 Case report

A 47-year-old male worker with a history of tongue
cancer after radical operation with neck dissection and
concurrent chemotherapy in 2014 came to our hospital
presenting with right anterior chest pain and hemoptysis
that had lasted for 1 month. No immunosuppressive med-
ical history was shown for nearly 5 years before his first
clinic visit and hospitalization, and after his last che-
motherapy in 2014 for tongue squamous cell carcinoma.
Moreover, his fasting blood sugar levels were within
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normal limit during every clinic visits. He denied having
fever, dyspnea, dysphagia or abdominal pain. Chest radio-
graphy showed a right upper lobe (RUL) cavitary lesion
and two cystic lesions within the bilateral upper lung field
(Figure 1a). Chest computed tomography revealed a cavity
with a ball-in-hole lesion in the RUL and two small cystic
lesions in the bilateral upper lobes (Figure 1b and c).
The first endobronchial ultrasound-guided transbronchial
biopsy (EBUS-TBB) from the RUL anterior segmental
bronchus (RB3) revealed the presence of Aspergillus
conidia (Figure 2a and b). Aspergillus fumigatus was iso-
lated from the bronchoalveolar lavage culture, and a
serum Aspergillus galactomannan antigen test was found
to be positive. Moreover, the histopathological examina-
tion of the biopsy also revealed the presence of squamous
cell carcinoma (through immunohistochemical positivity
for p40 and p53 and negativity for TTF-1), which was con-
current with aspergillosis (Figure 2c and d). The patient
also received diagnostic wedge resection for the cystic
lesion of the left upper lobe to differentiate between the
fungal infection and the malignancy. Histopathology con-
firmed the diagnosis of metastatic squamous cell carci-
noma based on clinical history and cell morphology.
A final diagnosis of metastatic squamous cell carcinoma
concurrent with Aspergillus fumigatus in the lung was made.
Empirical voriconazole therapy for pulmonary aspergillosis
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Figure 1: Chest radiography and computed tomography upon initial presentation: (a) RUL cavitary lesion and two cystic lesions within the
bilateral upper lung field and (b and c) a cavity with a ball-in-hole lesion in RUL and two small cystic lesions in the bilateral upper lobes.
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Figure 2: Pathology of metastatic squamous cell carcinoma coexisting with Aspergillus fumigatus: (a) clumps of septated fungal hyphae in
hematoxylin and eosin stain. (H&E, 200x), (b) Aspergillus fumigatus in Grocott’s methenamine silver stain. (GMS, 200x); inset of a high-power
microphotograph of GMS staining (GMS, 400x), (c) polygonal tumor cells arranged in solid nests and immunohistochemical study reveals positivity
for p40 (IHC, p40, 100x); inset of a 200x microphotograph of p40 immunostaining (IHC, p40, 200x), and (d) polygonal tumor cells arranged in solid
nests and immunohistochemical positivity for p53 (IHC, p53, 100x); inset of a 200x microphotograph of the p53 staining (IHC, p53, 200x).

Figure 3: (a—c) Chest radiography and computed tomography following voriconazole administration and subsequent chemotherapy:
regression of the pulmonary lesions on follow-up.
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was administered for nearly 2 months. Following vorico-
nazole treatment, the serum Aspergillus galactomannan
antigen test was negative, and no evidence of pulmonary
aspergillosis in sequential bronchoalveolar lavage was
found. Subsequent chemotherapy with cisplatin and doc-
etaxel was undertaken for the treatment of the patient’s
pulmonary squamous cell carcinoma. The latter resulted
in the partial remission of pulmonary lesions, as confirmed
at follow-up (Figure 3(a—c)).

Informed consent: Informed consent has been obtained
from this patient included in this study.

3 Discussion

Cystic and cavitary lung lesions are commonly encoun-
tered in daily clinical practice and often pose a diagnostic
challenge for clinicians. The coexistence of a malignancy
and a pulmonary infection is not so infrequent, but the
diagnostic evaluation of cavitary lung lesions is complex.
Multiple cases have been reported in the literature in
which cavitary pulmonary lesions appear to host a com-
bination of a malignancy and an infectious pathogen.
Cases of concomitant cavitary pulmonary aspergillosis
and lung carcinoma have also been reported [6—8]. Although
the causality between the development of aspergillosis in the
presence of a pulmonary malignancy is uncertain, it has been
hypothesized that chronic inflammation and tissue scarring
may contribute to carcinogenesis and that the immunosup-
pression associated with cancer and its anticancer therapy
may, on the other hand, allow for the development of an
infection, such as tuberculosis [9,10]. There is a reduction
in cell function in particular natural killer cell in cancer of
any type [11]. Tumors have increased secretion of proinflam-
matory mediators that include interleukin 6 (IL-6) and tumor
necrosis factor, which have also been shown [12]. To the best
of our knowledge, there have been no cases of metastatic
cystic or cavitary lung lesions with fungal infection presented
in the literature.

Herein we present a rare case of cystic pulmonary
metastases in a patient with tongue squamous cell carci-
noma and pulmonary aspergillosis. Both his complex
clinical course and radiologic findings posed challenges
for the lesions’ differential diagnosis. The conclusive dis-
tinction between a neoplasm and a fungal infection is
difficult, and a careful observation of the radiographic
features is necessary when treating fungus ball-type asper-
gillosis. The employment of EBUS-TBB is necessary for
the diagnosis of concurrent pulmonary aspergillosis and
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metastatic squamous cell carcinoma. Surgical resection
may not be suitable in such metastatic pulmonary malig-
nancy, and the treatment of aspergillosis must be considered
previous to the administration of systemic anticancer
chemotherapy. Notably, only treatment for tumors is not
suitable. Active treatment of aspergillosis with liposoluble
antifungal drugs is necessary and successful [13]. This case
serves as a reminder to the clinical physician to pay careful
attention to cavitary or cystic cancerous lesions with a
potential fungal infection.

Acknowledgments: The authors would like to thank all
colleagues who contributed to this case report. We would
like to thank anonymous reviewers and the editor for
their comments.

Funding information: This research received no specific
grant from any funding agency in the public, commercial,
or not-for-profit sectors.

Conflict of interest: The authors declare that they have no
competing interests.

Data availability statement: The data that support the
findings of this study are available on request from the
corresponding author, [Wen-Chien Cheng]. The data are
not publicly available due to them containing information
that could compromise the privacy of research participant.

References

[1] Dzopali¢ T, Bozi¢-Nedeljkovié B, JuriSi¢ V. Function of innate
lymphoid cells in the immune-related disorders. Hum Cell.
2019;32(3):231-9. doi: 10.1007/s13577-019-00257-1.

[2] Stanic ), Eri Z, Tepavac A, Djeri¢ T, Zari¢ B, Jurisi¢ V. Successful
treatment of pseudomembranous necrotizing aspergillus tra-
cheobronchitis in a patient with acute myeloid leukemia. Srp
Arh Celok Lek. 2014;142(7-8):488-91.

[3] Babbin BA, Greene )N, Vega R, Iravani S, Ku NN, Sandin RL.
Pathologic manifestations of invasive pulmonary aspergillosis
in cancer patients: the many faces of aspergillus. Cancer
Control. 2000;7(6):566-71.

[4] Hansell DM, Bankier AA, MacMahon H, McLoud TC, Muller NL,
Remy J. Fleischner Society: glossary of terms for thoracic
imaging. Radiology. 2008;246(3):697-722.

[5] Parkar AP, Kandiah P. Differential diagnosis of cavitary lung
lesions. ] Belg Soc Radiol. 2016;100(1):100.

[6] Ali S, Malik A, Bhargava R, Shahid M, Fatima N. Aspergillus
colonization in patients with bronchogenic carcinoma. Asian
Cardiovasc Thorac Ann. 2014;22(4):460-4.

[7] LinYC, Chen SC. Cavity with ball-in-hole lesion in the lung. Eur
J Intern Med. 2016;31:e5-6.



DE GRUYTER

Horiuchi K, Asakura T, Sakaguchi S, Saito F. Lung cancer
masquerading as fungus-associated mucoid impaction.
BM]J Case Rep. 2018;11(1):e227470. Published 2018 Dec 31.
doi: 10.1136/bcr-2018-227470.

Souilamas R, Danel C, Chauffour X, Riquet M. Lung cancer
occurring with Mycobacterium xenopi and Aspergillus. Eur |
Cardiothorac Surg. 2001;20(1):211-3.

Gadkowski LB, Stout JE. Cavitary pulmonary disease. Clin
Microbiol Rev. 2008;21(2):305-33. table of contents.
Konjevic G, Jurisic V, Jovic V, Vuletic A, Mirjacic Martinovic K,
Radenkovic S, et al. Investigation of NK cell function

(12]

(13]

Aspergilloma and cystic lung metastasis = 1329

and their modulation in different malignancies.

Immunol Res. 2012;52(1-2):139-56. doi: 10.1007/s12026-012-
8285-7.

Jurisic V. Multiomic analysis of cytokines in immuno-oncology.
Expert Rev Proteom. 2020;17(9):663-74. doi: 10.1080/
14789450.2020.1845654.

Lestrade PPA, Meis JF, Melchers W|G, Verweij PE.

Triazole resistance in Aspergillus fumigatus: recent

insights and challenges for patient management. Clin
Microbiol Infect. 2019;25(7):799-806. doi: 10.1016/
j.€mi.2018.11.027.



	1 Introduction
	2 Case report
	3 Discussion
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


