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INTRODUCTION

Granulomatosis with polyangiitis (GPA) is a multisystemic 
disease characterized by necrotizing granulomatous vasculitis, 
which histopathologically presents as vasculitis and granulomas 
with multinucleated giant cells. In the pulmonary manifestation 
of GPA, the CT findings are highly varied and they include nod-
ules, consolidation, ground-glass opacity, and cavitation. Al-
though pulmonary GPA is difficult to diagnose by imaging alone, 
pulmonary cavities and hemorrhage are the most common 
findings on a chest radiograph and CT scan. Approximately 
6–50% of patients with pulmonary GPA have been reported to 
show cavitation on CT, and the percentage varies widely (1, 2). 
In pulmonary GPA, previous CT studies have shown that most 

cavitations appear as gas-filled spaces with smooth and thin or 
irregular and thick walls rather than accompanying necrotic 
fluid-attenuation areas. Furthermore, most previous studies 
have focused on cavitation size, distribution, and number rath-
er than the presence of necrotic fluid-attenuation foci in the 
nodules. Therefore, we report a case of pulmonary GPA that 
presented with consolidations and nodules accompanied by a 
central low-attenuation area on CT, which mimicked septic 
pneumonia at initial diagnosis.

CASE REPORT

A 31-year-old woman presenting with cough, sputum pro-
duction, and fever up to 39°C for a week was admitted to the 
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emergency center at our tertiary institution. She had been diag-
nosed with acute otitis media 1 month ago and had received 
treatment with oral antibiotics and tympanostomy tube inser-
tion at a primary care clinic. She had also been diagnosed with 
episcleritis 1 month ago, for which she had commenced treat-
ment with steroid eye drops 3 days before admission. However, 
she had no other pulmonary symptoms such as hemoptysis, 
chest pain, or dyspnea, and she had no history of overseas trav-
el, exposure to organic or inorganic dust, or immunosuppressive 
therapy. On physical examination, she presented coarse breath 
sounds, absence of crackles in both lungs, continuous discharge 

of pus from the middle ear cavity via the tube, and hyperemic 
conjunctiva in the left eye. Her laboratory data showed that the 
white blood cell count and the C-reactive protein level had in-
creased to 17450/µL and 231 mg/L, respectively. On the initial 
chest radiograph, multifocal subsegmental consolidations were 
seen in both upper and mid lung zones, which were non-spe-
cific but were suggestive of pulmonary infection (Fig. 1A). On 
lung window CT images of subsequent chest CT scans, multiple 
nodules, ranging from 0.5 to 1.7 cm in size, and multiple sub-
segmental or lobular consolidations surrounded by ground-
glass opacity were seen in both upper and lower lobes (Fig. 1B). 

Fig. 1. A 31-year-old woman with pulmonary granulomatosis with polyangiitis mimicking septic pneumonia resulting from middle ear infection.
A. Chest radiograph shows multifocal consolidations in both upper and mid lung zones (arrows). 
B. Axial lung window image of high-resolution computed tomography shows subsegmental and lobular consolidations surrounded by ground-
glass opacity in both upper lobes (arrows). 
C. Coronal mediastinal window images of contrast enhanced chest CT scan show central low-attenuation portions (presumably necrotic chang-
es) within the consolidations in both upper and right lower lobes (arrows).
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On mediastinal window CT images of chest CT scans, central 
low-attenuation portions (presumably necrotic changes) were 
seen within the nodules and consolidations, which were sug-
gestive of chronic necrotizing pneumonia or septic pneumonia 
resulting from a middle ear cavity infection (Fig. 1C). There 
was no evidence of pulmonary thromboembolism, mediastinal 
or hilar lymphadenopathy, and pleural or pericardial effusion. 
Echocardiography performed to exclude the possibility of infec-
tive endocarditis showed no microbial vegetation, but it showed 

prolapse of the tricuspid valve. One day after treatment with 
empirical antibiotics, her cough and fever aggravated; more-
over, the consolidations increased in their extent and were sur-
rounded by ground-glass opacity even on follow-up chest radi-
ography. Polymerase chain reaction analysis of the sputum 
revealed the absence of Mycobacterium tuberculosis. The sputum 
and blood cultures tested negative for microorganisms includ-
ing fungi, bacteria and viruses. Considering the refractoriness 
to antibiotics and multisystemic involvement of the ear, eye, and 

Fig. 1. A 31-year-old woman with pulmonary granulomatosis with polyangiitis mimicking septic pneumonia resulting from middle ear infection.
D. Photomicrographs of the biopsy specimen show severe necrotizing inflammation around the vessels (arrow) and granulomatous inflammation 
with multinucleated giant cells (arrowheads) (hematoxylin and eosin, × 200).
E. Chest radiograph obtained on the 5th hospital day shows that the consolidations have increased in their extent in both lungs and are sur-
rounded by ground-glass opacity in the right lung (arrows). 
F. Chest radiograph taken 8 days after immunosuppressive therapy reveals that the consolidation with surrounding ground-glass opacity has 
decreased in its extent and changed into irregular thick walled cavitary lesions in both lungs (arrows). 
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lung, the possibility of granulomatous vasculitis such as GPA was 
suggested. Autoimmune antibody sampling and percutaneous 
core needle lung biopsy were performed for confirming the di-
agnosis. Histopathologic analysis of the lung biopsy specimen 
performed on the 4th hospital day revealed necrosis with gran-
ulomas including multinucleated giant cells, which were con-
sistent with the findings of GPA (Fig. 1D). On the 5th hospital 
day, the consolidations increased in their extent and were sur-
rounded by ground-glass opacity even on the follow-up chest 
radiograph (Fig. 1E). The pulmonologist decided to administer 
immunosuppressive agents such as steroids and cyclophospha-
mide. Four days after initiating the immunosuppressive thera-
py, her fever, cough, and sputum production improved, as did 
her pyogenic otorrhea and hyperemic conjunctiva. Autoim-
mune antibody sampling showed an increased PR3-ANCA an-
tibody index of 8.70 and the absence of MPO-ANCA, and both 
of these findings corresponded to the diagnosis of GPA. On the 
8th day of immunosuppressive therapy, her fever completely 
subsided and the consolidation with surrounding ground-glass 
opacity decreased in its extent and changed into irregular thick 
walled cavitary lesions on the follow-up chest radiograph (Fig. 
1F), and she was discharged. However, seven days after dis-
charge, she experienced a recurrence of fever up to 38°C, but 
the consolidations had decreased and changed to air-filled, thick-
walled, cavitary lesions, as revealed by the follow-up chest radio-
graph. She was treated with an increased dose of steroid and 
cyclophosphamide because of persistent fever up to 38°C. There-
after, follow-up chest radiography performed 20 days after dis-
charge revealed that the consolidations had markedly decreased 
in their extent and the cavity wall was much thinner.	

DISCUSSION

In patients with pulmonary GPA, nodules and masses were 
the most common radiologic findings (i.e., in 50–90% of the 
patients), and accompanying cavitation was present in 15–22% 
of the nodules (1, 2). However, in contrast to cavitation, necro-
sis within the nodules or masses was less commonly reported 
in previous studies. Guneyli et al. (1) reported that bilateral or 
unilateral necrosis was observed in 16% of all nodules and 
masses. Necrosis within the nodules or masses appears as bilat-
eral or unilateral, central low attenuations with or without pe-

ripheral enhancement on mediastinal window images of en-
hanced CT scans; this finding reflects extensive geographic 
necrosis with a tendency for cavitation observed on histopatho-
logical analysis. Differential diagnoses of multiple masses with 
central low-attenuated necrosis include necrotizing pneumonia, 
pulmonary infarction, metastasis, and lung abscess. However, 
linear scarring, spiculation, and pleural tags are helpful in dif-
ferentiating these diseases from pulmonary GPA, but these find-
ings were not observed in our case (1). In our case, we think that 
central necrosis with low attenuation was accompanied by mul-
tiple nodules and wedge-shaped consolidations on CT because 
CT scanning was performed before the expulsion of necrotic 
materials from the nodules.

Another radiologic finding of pulmonary GPA is ground-glass 
opacity surrounding the nodules or consolidations, i.e., the halo 
sign, which results from either alveolar hemorrhage or intraal-
veolar cellular debris. The halo sign is considered the result of 
adjacent parenchymal hemorrhage seen in 15% of the cases (2). 
However, this halo sign may also occur in cancer, metastasis, 
and angioinvasive infections, such as Aspergillus fumigatus in-
fections, as well as pulmonary GPA. In our case also, the halo sign, 
presumably caused by adjacent parenchymal hemorrhage, was 
seen in the right upper and middle lobes on initial chest CT, al-
though the surrounding ground-glass opacity was not detected 
on initial chest radiography. These ground-glass opacities start-
ed appearing around the consolidations in both upper lobes on 
chest radiography performed on the 3rd hospital day during dis-
ease progression. After 6 days of immunosuppressive therapy, 
these opacities disappeared with a decrease in the consolida-
tions.

In patients with GPA, the upper respiratory tract was common-
ly involved, and sinusitis, otitis media, polychondritis, vertigo, 
and sudden hearing loss also occurred (3). Ocular involvement 
in GPA results in conjunctivitis, corneal ulceration, episcleritis, 
scleritis, optic neuropathy, retinal vasculitis, and uveitis, which 
develop in up to 58% of the patients before or after systemic man-
ifestation (4). Otologic manifestation is also a common initial 
symptom in 73% of the patients (5). In particular, the prognosis 
of the generalized form of GPA resulting from otologic GPA is 
worse than that of the limited form of GPA, because the gener-
alized form more often indicates pulmonary insufficiency or 
renal failure (6). In our case, the patient had refractory otitis me-
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dia and episcleritis, left eye, which are the otologic and ocular 
manifestations of GPA, before she developed the pulmonary 
manifestation of GPA. However, the relationship between the 
pulmonary manifestation and the other systemic manifestations 
of GPA is still unclear.

Induction therapy for GPA includes the administration of cy-
clophosphamide or rituximab, with or without a glucocorticoid, 
or the administration of a glucocorticoid alone. In our case, a 
combination of cyclophosphamide and glucocorticoid was ad-
opted as the initial therapy. Hoffman et al. (7) reported that this 
combination therapy induced marked symptom relief in 91% 
of the patients and complete remission in 75% of the patients. In 
our case, the patient’s pulmonary symptoms and radiographic 
findings improved within 2 weeks of initiating the combination 
therapy. Although the response to treatment is good, relapse is 
common in GPA, and approximately 50% of the patients expe-
rience a relapse (8). Farrelly (9) reported that a relapse of GPA 
more commonly involved the previously damaged area. Although 
the relationship between relapse and prognosis is still controver-
sial, a poor prognosis is associated with older age and damage to 
target organs such as in cases of pulmonary manifestation, car-
diac manifestation, renal manifestation, and chronic nasal car-
riage of Staphylococcus aureus (10). 

In conclusion, we reported a case of pulmonary GPA present-
ing with multiple consolidations and nodules accompanied by 
a central low-attenuation area on CT, which mimicked septic 
pneumonia resulting from middle ear infection at initial diag-
nosis. Although cavitation is a more common CT feature of pul-
monary GPA nodules or masses than is low attenuation of ne-
crosis, this cavitation may be detected uncommonly when CT 
is performed before the expulsion of necrotic materials from 
the nodules. Therefore, the possibility of pulmonary GPA should 
be taken into consideration when multiple nodules or consoli-
dations are accompanied by central low-attenuation areas in 
patients with upper respiratory infection, other systemic mani-
festations or no response to antibiotic therapy.
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다발혈관염 육아종증은 병리학적으로 다핵거대세포를 동반한 혈관염과 육아종으로 보이는 괴사성 육아종성 혈관염을 특

징으로 하는 전신성 질환이다. 폐 다발혈관염 육아종증에서 결절과 폐 경화가 가장 흔한 영상 소견이나 폐 공동 역시 흔하

게 보이는 영상소견이다. 이러한 공동은 폐 경화, 종괴 또는 결절 내부에서 낮은 감쇠로 보이는 괴사성 물질이 시간이 지나

면서 기관지를 통해 배출 또는 배액되어 발생한다. 그러나, 폐 다발혈관염 육아종증에 대한 이전 CT 연구들에서 대부분의 

공동들은 괴사성 액체 감쇠 영역에 수반되기보다는 공기 충만 영역으로 보여진다. 따라서, 우리는 CT에서 중심성 낮은 감

쇠 영역을 동반한 경화와 결절 소견을 보여 패혈폐렴으로 오인된 폐 다발혈관염 육아종증의 증례를 보고하고자 한다.
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