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Abstract: Diagnosis of anomalous intrathoracic lesions may be challenging and require a multidisciplinary approach. We present a case of granulomatosis with polyangiitis (GPA) clinically and
radiologically mimicking metastatic lung cancer with a bilateral pulmonary mass, mediastinal and
cervical lymph node involvement, and pleural effusion. Surgical biopsy of the thoracic lesion revealed
necrotic granulomatous inflammation, and the final diagnosis was subsequently confirmed by kidney
biopsy and biochemical parameters. This case illustrates how comprehensive diagnosis secures
timely and relevant treatment. Systemic vasculitis may be one of the key differential diagnoses in
patients with multiorgan involvement, especially with pattern-mimicking lung cancer.
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1. Introduction

https://doi.org/10.3390/

Differential diagnosis of abnormal thoracic lesions constitutes an important part of
routine clinical work-up and can include a wide spectrum of diseases. As soon as standard
diagnostic procedures fail to recognize a patient’s diagnosis, a collaborative approach is
required to secure timely and relevant treatment.
Granulomatous diseases can easily mimic a malignant phenotype as in the current
case of granulomatosis with polyangiitis (GPA, Wegener’s granulomatosis). GPA, microscopic polyangiitis (MPA), and eosinophilic granulomatosis with polyangiitis (EGPA) are
defined as small-vessel vasculitides associated with antineutrophil cytoplasmic antibodies
(ANCAs) [1]. ANCA-associated vasculitis (AAV) is characterized by inflammation of small
vessel walls with preferential involvement of the upper and lower airways as well as of
the kidneys. However, it can essentially affect any part of the body [2–4]. AAV carries a
significant risk of mortality and morbidity notwithstanding adequate treatment, and the
time from initial symptoms to actual diagnosis is positively correlated with the disease
outcome [5,6]. GPA and MPA are rare diseases with a collective incidence of approximately
20 cases per million per year [7]; they are characterized by similar renal histopathological lesions [8] and share a putative ANCA-associated pathogenesis [9]; however, their
associated ANCA serology (anti-proteinase 3 and anti-myeloperoxidase) differs in genetic
predisposition [10], treatment response, risk of relapse [11], and prognosis [12,13]. Due
to the granulomatous phenotype including pseudotumors and lung granulomas as well
as the frequently reported longstanding prodromal constitutional symptoms, the diagnosis of GPA often represents a diagnostic challenge which may delay adequate treatment
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otherwise not a standard diagnostic procedure, was necessary to provide sufficient tissue
to determine histological diagnosis and rule out malignancy. This case report contributes
to the previously described importance of surgical biopsy in patients with multiorgan
involvement where the ultimate diagnosis is difficult to settle [16]. Evaluating the PET/CT
description in the context of metastatic lung cancer, one would expect the patient to be more
clinically affected than described. Our case report also confirms the previously reported
findings that FDG-PET/CT cannot differentiate between malignant and inflammatory
lesions in GPA [17]. Although such radiographical findings might be more indicative of
malignancy, the current case, however, underscores the importance of tissue biopsy-based
diagnosis with a broad differential diagnostic approach in the initial work-up in patients
suspected to have a malignant disease. As reported in a series of 87 open-lung biopsies
revealing GPA, 72% had concomitant renal involvement [18], as also confirmed in our case.
A hallmark of GPA is the presence of granulomatous inflammation; however, granulomas
rarely appear in kidney biopsies in which GPA and MPA share the same lesions. In our lung
biopsy, there were no signs of malignancy; however, the findings were not pathognomonic
for GPA either as several differential diagnoses can cause necrotizing granulomatous
inflammation in the lungs. Accordingly, renal biopsy was performed without further
delay revealing pauci-immune extracapillary necrotizing glomerulonephritis consistent
with ANCA-associated glomerulonephritis. Thus, considering the clinical, pathological,
and biochemical findings, the indisputable diagnosis of GPA was finally settled and the
standard treatment with a steroid and cyclophosphamide was initiated and the patient
responded with the total remission of all the parameters and today has an almost normal
renal function with the estimated glomerular filtration rate (eGFR) of 91 mL/min.
Differential diagnosis in AAV patients includes malignancies (both solid tumors and
hematological malignancies), infectious diseases, e.g., pneumonia and tuberculosis, and
autoimmune diseases, such as systemic lupus erythematosus (SLE) and sarcoidosis [19,20].
AAV as a paraneoplastic phenomenon seems to be an uncommon presentation of hematological malignancies. However, their coexistence was previously observed, e.g., in a
case where initial presentation with cutaneous vasculitis led to the diagnosis of hairy cell
leukemia [21,22]. Pulmonary malignancies are not usually reported at AAV diagnosis in
patients with pulmonary symptoms. However, a case with probable GPA was reported to
be misdiagnosed as lung cancer based on fine-needle aspiration biopsy, and responded
to chemotherapy [23]. The authors emphasize though that diagnosis based on needle
biopsy may not be sufficient and these two diagnoses might coexist. Conversely, there is
an extensive number of malignancy studies during AAV follow-up [24–28]. The course
of the disease with frequent relapses can be a challenge as lung tumors can be difficult to
distinguish from pulmonary AAV activity [29]. In this study, the authors screened PubMed
for relevant publications on AAV and pulmonary malignancies and found six GPA patients
with associated lung cancer; only one was diagnosed during the first year of GPA diagnosis.
There have been reported cases of AAV with lung cancer within two years after onset and
many years later (8–10 years). In a Norwegian cohort of 419 AAV patients, the calculated
standardized incidence ratios (SIRs) were 1.09 for all cancer types; however, they were
not significantly increased. At the same time, non-melanoma skin cancer (NMSC), posttransplant cancer, and hematologic cancer associated with immunosuppressive treatment
were significantly elevated [25]. A meta-analysis of observational studies in AAV patients
(six studies with a total of 2578 patients) showed higher pooled SIRs of 1.74 [27]. Lower
SIRs than previously were reported when follow-up data from the European Vasculitis
Study Group clinical trial were analyzed and compared with previous studies, which was
contributed to lower total exposure to cyclophosphamide. Presently, a persistent increased
risk of overall malignancy, bladder cancer, and pancreatic cancer, as well as a markedly
increased risk of squamous cutaneous skin cancer (SCC), was confirmed [28]. On a positive
note, there was no increase in the incidence of cancers other than SCC for those treated with
<10 g cyclophosphamide, which is a reference standard for the total cyclophosphamide
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exposure when used for inductive immunosuppressive treatment in AAV, including in
our hospital.
5. Conclusions
Multidisciplinary and cooperative approaches remain paramount in the assessment
of abnormal thoracic lesions, including pertinent planning and timing of subsequent
diagnostic steps, to facilitate relevant treatment without unnecessary delays. In this case,
standard FDG-PET/CT imaging initially gave rise to the suspicion of lung cancer. However,
subsequent VATS and kidney biopsy in combination with positive PR3-ANCA refuted
malignancy and confirmed the diagnosis of GPA.
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