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A B S T R A C T

Necrotizing sarcoid granulomatosis (NSG) is a rare disease which is classified in the 
spectrum of pulmonary angiitis and granulomatosis. It is a variant of sarcoidosis and 
differs from it histologically. Diagnosis is based on the pathological features, but radi-
ology may help in the differential diagnosis. It is characterized by alveolar infiltrates 
or parenchymal nodules in multidetector computed tomography (MDCT). We report a 
case of a 50-year-old man with the diagnosis of NSG mimicking lung malignancy. Ra-
diological and pathological findings and also the destructive course of the disease will 
be discussed.

 Implication for health policy/practice/research/medical education:
Necrotizing sarcoid granulomatosis is a seperate entity. This article may help radiologists and clinicians in differential diagnosis 
since it shares features with sarcoidosis and other granulomatous angiitis.
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1. Introduction
Necrotizing sarcoid granulomatosis (NSG) is a rare en-

tity which was first described by Liebow in the spectrum 
of pulmonary angiitis and granulomatosis in 1973 (1). Five 
distinct types of pulmonary angiitis and granulomatosis 
are recognized with similar radiological features (2). NSG 
is one of these clinical syndromes which is described in 
angiocentric forms of granulomatosis (3). It is usually 
diagnosed on the basis of pathological features and has 
some common clinical and histological findings with 
sarcoidosis (4). Radiological findings are not specific. 

NSG cases usually present with multiple parenchymal 
nodules with or without cavitation. Solitary nodule or 
a mass is not a common manifestation in NSG (1). Here-
by, we describe a case of a 50-year-old man with a lung 
mass mimicking malignancy which was pathologically 
diagnosed as NSG. We also discuss the radiological and 
pathological findings regarding the atypical fulminant 
destructive course of the disease. 

2. Case Presentation
A 50-year-old nonsmoking man presented with a 

1-month history of cough and increasing shortness of 
breath in August 2007. He had no history of fever, night 
sweats, weight loss, chest pain, palpitation, arthralgia 
or skin rash. There was no history of allergy or systemic 
disease. On admission, he was afebrile with a respiratory 
rate of 22. The breath sounds were decreased in the right 
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lower zone. The rest of the physical examination was 
unremarkable. Chest radiograph on admission showed 
an ill-defined opacity in the right lower lung zone along 
the right cardiac border (Figure 1A). The laboratory tests 
including the complete blood count, biochemical and tu-
mor markers were within normal limits. He underwent 
a contrast enhanced multidetector computed tomogra-
phy (MDCT) examination of the thorax which showed a 
mass with a diameter of 3 cm near the major fissure in 
the middle lobe, narrowing the middle lobe bronchus 
(Figure 1B and C). The mass had sharp, smooth margins 
and a heterogeneous internal structure with hypodense 
areas in it. Accompanying the mass, there were periph-
eral nodular opacities with irregular margins in the right 
lower lobe. There was no lymphadenopathy or accompa-
nying pleural effusion on MDCT. Bronchoalveolar lavage 
and transthoracic fine needle aspiration biopsy (FNAB) 
revealed benign cytology, but a malignant mass was sus-
pected clinically and a positron emission tomography-
computed tomography (PET-CT) scan was done for diag-
nosis and staging of the disease. On PET-CT, both the mass 

and nodules showed fluorodeoxyglucose (FDG) uptake 
with a maximum standardized uptake value (SUVmax) of 
2.9 and 2.5, respectively (Figure 2A). There was no patho-
logical FDG uptake in the mediastinal lymph nodes. Ex-
trapulmonary involvement was not present (Figure 2B). 
Since malignancy could not be excluded by bronchoalve-
olar lavage, FNAB or PET-CT scan, percutaneous FNAB was 
repeated. The two consecutive biopsies revealed benign 
cytology and the patient only took symptomatic treat-
ment. In October 2007, since the patient had progressive 
dyspnea and weight loss, a wedge resection of the mass 
and nodules was performed through a right thoracoto-
my. In histological staining, coalescing sarcoid granulo-
mas and vasculitic involvement were seen between areas 
of large fibrinoid necrosis representing the diagnosis of 
NSG (Figure 3A and B). After that, steroid therapy was pro-
posed and the patient’s complaints regressed.

In September 2009, the patient was admitted to our 
hospital due to respiratory distress, cough and purulent 
sputum. Chest CT revealed giant bullae in the right lung 
with partial aeration of the right lower lobe (Figure 4A). 

Figure 1. A 50-year-old man presenting with shortness of breath

A, Posterior-anterior chest radiograph shows opacity in the right lower lung zone above the dia-
phragm deleting the right cardiac border; B, Axial CT image shows a mass (arrows) with hypodense 
areas in the middle lobe and irregular nodules in the right lower lobe (arrow heads); C, Sagittal refor-
matted CT image shows right middle lobe collapse caused by the mass.

A B C

Figure 2. A, Axial PET-CT fusion image demonstrates that both the mass (arrows) and nodules (arrowheads) show FDG uptake with a SUVmax value of 2.9 
and 2.5; B, Coronal MIP PET image shows no extrapulmonary involvement. (MIP: maximum intensity projection, SUVmax: maximum standardized uptake 
value, PET-CT: Positron emission tomography-computed tomography, FDG: Fluorodeoxyglucose)

A B
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The bullae appeared during the follow-up and were con-
sidered as a sign of vanishing lung syndrome. On the oth-
er hand, some new centrilobular opacities in the left up-
per and lower lobes were recognized (Figure 4B). Acid fast 
bacilli consistent with Mycobacterium tuberculosis were 
present in the sputum and the diagnosis was confirmed 
in sputum cultures. Steroids were discontinued and the 
patient underwent antituberculous treatment.

3. Discussion
The spectrum of pulmonary angiitis and granulomato-

sis was first discussed by Liebow in 1973 and five distinct 
clinical syndromes were described: Wegener granulo-
matosis, lymphomatoid granulomatosis, NSG, broncho-
centric granulomatosis and Churg-Strauss syndrome 
(allergic angiitis and granulomatosis) (1). These entities 
are characterized by vasculitis, granulomatous inflam-
mation and parenchymal necrosis in pathological exami-
nations (5). Diagnosis is essential since they may have a 
destructive course unlike pulmonary metastasis and in-

fection which are considered in the differential diagnosis. 
NSG which is a rare systemic disease is at the extreme end 
of this spectrum. It is believed to be a variant of classical 
sarcoidosis, but the relation between them is an issue of 
debate. However, it differs from sarcoidosis histologically 
with more prominent vasculitis, marked necrosis and 
rare hilar lymphadenopathy (6). The etiology and patho-
genesis of the disease are unknown. It is usually seen in 
the late forties and is predominant in women (7). Clinical 
presentation is variable and nonspecific. Symptoms may 
be absent or sometimes may mimic malignancy. When 
extrapulmonary involvement occurs, systemic manifes-
tations are much more common (4). 

Radiologic findings are not specific, but may sometimes 
give clues for differential diagnosis. Quaden et al. report-
ed CT findings of NSG in 14 patients (4). Alveolar infil-
trates particularly common in the  subpleural space were 
the most common features in this study. In addition, soli-
tary or multiple nodules, in a range of 2-4 cm in diameter, 
without preference for any lobe were determined. Cavi-

Figure 4. A, Axial CT image shows giant bullae in the right lung replacing normal parenchyma. Note the nodules in both lower lobes (arrows); B, Axial CT 
image reveals centrilobular acinar opacities (arrows) in the left upper and lower lobes which represent tuberculosis infection.

A B

A, Haematoxylin-eosin stain demonstrates coalescing sarcoid granulomas without necrosis (Haematoxylin-eosin × 200); B, Vasculitic involvement is seen 
between areas of large fibrinoid necrosis (Haematoxylin-eosin × 100).

A B

Figure 3. Histologic staining of the mass in the middle lobe
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tation, hilar or mediastinal lymphadenopathy and pleu-
ral thickening were less common features. In our case, 
there were multiple irregular nodules as well as a well-
defined mass with necrosis and no cavitation or pleural 
thickening accompanied these findings. Juxtalymphatic 
distribution of granulomas may mimic sarcoidosis, but 
the lower prevalence of mediastinal and hilar lymph-
adenopathy and the tendency of the nodules to cavitate 
may help distinguish NSG from sarcoidosis (8). Rarely, 
NSG may present as a mass in the lung parenchyma, as in 
our case. Necrosis or cavitation may not allow distinction 
from malignancy; therefore, biopsy is required. FDG-PET 
has a value in the staging of known or suspected sarcoid-
osis, detecting occult diagnostic biopsy sites in patients 
with sarcoidosis and in the assessment of residual activ-
ity in patients with fibrotic pulmonary sarcoidosis (9). 
Recently, PET-CT studies in sarcoidosis revealed that FDG 
uptake is variable in sarcoidosis and can mimic malig-
nancies (10). PET-CT findings in NSG are only reported 
in a few cases. PET-CT has a potential role in guidance of 
surgical biopsy and also demonstration of the extent of 
the disease (11). In our case, the mass in the right middle 
lobe and nodules in the right lower lobe exhibited active 
FDG uptake, but mediastinal lymph nodes did not show 
any FDG uptake. Besides, there was no extrapulmonary 
involvement. In our opinion, albeit nonspecific in the 
diagnosis of NSG, PET-CT may demonstrate extrapulmo-
nary involvement of the disease. More studies are needed 
to assess the utility of this method in distinguishing NSG 
from other pathologies. 

Pathological features of NSG involve scattered nodules 
with a subpleural and peribronchovascular distribution 
and conglomerate masses with central cavitation (5). His-
tologically, these nodules consist of confluent noncaseat-
ing granulomas, widespread zones of necrosis and vascu-
litis (12). Granulomas are sarcoid-like and necrosis is in 
variable degrees (11). These extensive areas of coagulative 
necrosis help to distinguish NSG from sarcoidosis (12). 
Another differential diagnosis is Churg-strauss syndrome 
in which necrotizing granulomatous vasculitis is seen 
with eosinophilic infiltration (13). Eosinophilia is also a 
characteristic of Wegener granulomatosis which is char-
acterized by necrosis and granulomatous inflammation 
accompanied by a mixed cellular infiltrate (5). Another 
entity in the differential diagnosis is bronchocentric 
granulomatosis which is characterized by a necrotizing 
granulomatous inflammation of bronchiolar epithelium 
with chronic inflammatory changes in the surrounding 
parenchyma (14). Affected patients tend to have asthma, 
peripheral eosinophilia and positive sputum cultures for 
Aspergillus organism. Eosinophilia is not a characteristic 
of NSG, so histological evaluation helps in diagnosis, al-
though radiological features of those diseases are similar.

The prognosis of NSG is usually benign and nodules or 
infiltrates may regress upon appropriate treatment or 
even without treatment (15). Treatment options are ob-

servation, medical therapy including steroids, or surgical 
resection for localized disease (7). Rarely, NSG shows an 
aggressive course like sarcoidosis and immunosuppres-
sive agents may be required. Vanishing lung syndrome 
is a rare manifestation of sarcoidosis or NSG. Miller dis-
cussed the relation between vanishing lung syndrome 
and NSG in 1981 (16). After his comment, no cases have 
been reported on this task. In spite of a regular steroid 
therapy, vanishing lung syndrome developed in our case 
in a two-year period. Therefore, patients with NSG should 
be followed closely for the destructive manifestations 
and infectious agents such as tuberculosis. 

In conclusion, although NSG shares features with sar-
coidosis and other granulomatous angiitis, it is a separate 
entity. It has to be differentiated from other pathologies 
clinically, radiologically and histologically because of the 
differences in prognosis and response to treatment.
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