
Introduction

Necrotizing sarcoid granulomatosis (NSG) is 
a rare systemic disease characterized by sarcoid-like 
granulomas, central necrosis and vasculitis (1-3). It 
was first described by American pathologist, Averill 
Abraham Liebow in 1973 (1).

Case report

A 34-year-old Caucasian male, an ex-smoker, 
presented with fever and breathing-related pleural 

pain. The patient had a long-term antihypertensive 
medication. His family history was negative. Physi-
cal examination revealed pleural friction rub on the 
right side of the chest; the rest of the physical ex-
amination was unremarkable. The posteroanterior 
chest radiograph showed nodular opacities mostly 
in the right lung. Multiple subpleural nodular opaci-
ties, the largest 13mm in diameter, were seen on the 
chest CT (Figures 1, 2, 3). Pulmonary function test-
ing revealed no ventilation or diffusion defect. Arte-
rial blood gas analysis was also normal. Laboratory 
tests at admission showed (reference values between 
brackets): C-reactive protein (CRP) 45mg/L (0-5), 
serum calcium 2.57 mmol/l (2.25-2.55), IgE 1.281 
g/l (reference value <90 g/l), angiotensin-converting 
enzyme (ACE) 8 U/L (20-70) – the low ACE prob-
ably being influenced by the ACE inhibitor medica-
tion for high blood pressure. Total IgG, IgA, IgM 
concentrations were normal. The IgG4 subtype 
concentration was increased to 2.46 g/L (0.08-1.40 
g/L). Serum protein electrophoresis complete with 
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paraprotein and clonal IgE was normal. Complete 
blood count including white blood cell differential 
was normal, without eosinophilia. The liver function 
tests were normal.

Treatment with antibiotics (amoxicillin) was 
started – without any effect on the pulmonary le-
sions. As the finding persisted and metastatic disease 
has to be excluded, video-assisted thoracoscopic sur-
gery (VATS) with pulmonary biopsy was indicated. 

Histopathological examination then confirmed ne-
crotizing sarcoid granulomatosis. Pulmonary paren-
chyma with peribronchovascular epitheloid granu-
lomas including a few multinucleated giant cells, 
with a sparse perifocal lymphocytic inflammatory 
infiltrate. Minute, spotty areas of necrosis are present 
in the centre of some granulomas. Granulomas are 
well-circumscribed, well-formed, of the sarcoid type. 
In some places, granulomas merge into nodules with 
large central necrosis with chromatin dust. Granu-
lomas are visible both in the lung parenchyma and, 
abundantly, in the vessel wall (with focal destruc-
tion). No cavitation is present. While granulomatous 
vasculitis is predominant, focally the inflammation is 
lymphocytic in character. The pleura exhibits iden-
tical lesions. Special staining on mycobacteria and 
fungi are negative (Figure 4). Searching for NSC’s 
extrapulmonary manifestions, hypodense deposits 
were discovered in the liver and renal cortex. A tiny 
(6mm) deposit was also found in a non-enlarged 
spleen. Further investigations were focussed on the 
exclusion of infectious causes or systemic diseases 
including vasculitides. The immunological screen-
ing including ANCA (antineutrophil cytoplasmatic 
antibodies) was negative. For the detection of ele-
vated serum IgG4, immunohistological examination 
of the lung tissue was performed but no increase in 
the number of IgG4-positive plasma cells was found, 
and the histopathological finding did not meet the 
criteria of IgG4-related disease. Infectious exami-

Fig. 1. Chest HRCT, transverse plane, initial examination. At the 
aortic arch level, a subpleural nodule in the apical S1+2 segments 
of the left upper lobe with pleural thickening in the adjacent area. 
Subpleural lesions are quite typical for necrotizing sarcoid gran-
ulomatosis (NSG) without predilection for upper or lower lobe 
involvement. In the right lung dorsally, a slight thickening of the 
pleura and of the major interlobar fissure

Fig. 2. Chest HRCT, initial examination, transversal plane at the 
level of lower lobes shows spherical nodules with smooth edges, 
with no apparent spiculations extending into the surrounding pul-
monary parenchyma. A larger, 18 mm nodule in the S10 segment 
of the right lower lobe; a smaller one, 11 mm, in the S9 segment of 
the left lower lobe. Among frequent findings in NSG are nodular 
lesions with smooth or slightly irregular borders that may exhibit 
cavitations

Fig. 3. Chest HRCT, transverse plane, two-month follow-up. A 
tiny ‘consolidation’ of the pulmonary parenchyma with isolated 
calcifications and fibrous streaks extending towards the thickened 
pleura is present at the upper left lobe level in S1+2. The original 
S1+2 nodule adjacent to the pleura has partially regressed – a sign 
of a certain development of the disease over time
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nation including serology of chlamydophila, myco-
plasma, and athropozoonoses was negative. The al-
lergologic examination confirmed dust mite allergy. 
Serum Aspergillus galactomannan antigen testing 
by ELISA yielded negative results in pulmonary 
tissue, serum and BALF (bronchoalveolar fluid ob-
tained by bronchoalveolar lavage). Specific IgE, IgG 
against Aspergillus were not detected. Evaluation of 
panfugal antigen in BALF and serum was also nega-
tive. The macroscopic finding in bronchoscopy was 
normal. The bronchoalveolar lavage samples col-
lected for cytological examination revealed increased 

neutrophil granulocyte count (9.2%; reference range 
≤3%) and a slightly increased eosinophil granulocyte 
count (2.2%; reference range≤0.5%); macrophages 
83% (reference range ≥80%), lymphocytes 4.9% (ref-
erence range ≤15%). The CD4+/CD8+ ratio was not 
increased.

Three months later, regression of nodular opaci-
ties on chest HRCT was observed (Figure 5). The 
control abdominal ultrasound was normal. Currently, 
the patient is asymptomatic – without dyspnea, chest 
pain, or fever. The patient is being monitored, with-
out the need for corticosteroid therapy.

Discussion

Necrotizing sarcoid granulomatosis (NSG) 
is a disease showing features of both vasculitis and 
granulomatous disease. Whether NSG is a sepa-
rate entity or a variant of sarcoidosis is not yet clear 
(4,5,6,7). Etiopathogenesis is not known; infectious 
causes such as Chlamydophila pneumoniae, Myco-
plasma pneumoniae and Aspergillus fumigatus (4,8,9) 
have been mooted. NSG primarily affects younger 
patients (median, 42 years of age) (10). Family oc-
currence has not been reported. Clinical symptoms 
are nonspecific and include pleural pain, weight loss, 
cough, dyspnea and fever. Extrapulmonary involve-
ment can mimick sarcoidosis (10). Radiological find-

Fig. 4. Histopathological findings. Microscopically, confluent 
non-caseating granulomas with extensive necrosis are seen in the 
lung parenchyma. The granulomas are of the sarcoid type, palisad-
ed by Langerhans-type giant cells and mononuclear lymphohistio-
cytes with central necrosis. Another typical finding is the presence 
of vasculitis, usually granulomatous, and a large zone of   necrosis. a) 
Large zone of necroris (x50); b) granulomatous vasculitis (x100); c) 
confluent granulomas and vasculitis (x 100).

a)

b)

c)

Fig. 5. Chest HRCT, transverse plane, two-month follow-up. 
Compared with the initial examination, multiple nodules in the 
pulmonary parenchyma, predominantly in subpleural localization, 
have partially or completely disappeared. An 8 mm nodule (previ-
ously 18 mm) is present in S10 of the left lower lobe (indicated by 
the arrow)
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ings vary; most often, nodular opacities are observed 
in the lung parenchyma, either solitary or multiple, 
with or without hilar and mediastinal lymphadenop-
athy (11,12). No specific laboratory biomarker for 
NSG diagnosis is available. ACE is usually normal 
(4). Pulmonary function tests are either normal or 
demonstrate a variety of abnormal patterns (13). The 
CD4/CD8 ratio in the bronchoalveolar fluid may be 
normal – in contrast to sarcoidosis (4).

The histopathological finding is central to, and 
indispensable for, the diagnosis of NSG. NSG should 
meet the following criteria: granulomas, necrosis and 
granulomatous vasculitis with no evidence to support 
an infectious etiology (7). The differential diagnosis 
includes granulomatous infection, nodular sarcoido-
sis and Wegener’s granulomatosis (granulomatosis 
with polyangiitis). The most difficult – and mostly 
impossible – to exclude is granulomatous infection 
that can cause necrotizing granulomatous inflam-
mation and vasculitis resembling NSG. However, 
histological features typical of pulmonary sarcoidosis 
– non-necrotizing confluent granulomas surrounded 
by hyaline fibrosis and necrosis – are not charac-
teristically seen in NSG. Still, some experts believe 
that NSG is essentially the same disease as sarcoido-
sis. Necrotizing granulomatous inflammation with 
vasculitis is also seen in Wegener’s granulomatosis. 
However, the presence of sarcoid-like granulomas 
and absence of the classic pattern of necrosis in We-
gener’s granulomatosis, i.e.geographical areas of ba-
sophilic necrosis, favour NGS (10),

The clinical course of NSG is mostly benign 
with a tendency to spontaneous remission except for 
potentially lethal neurological lesions (14). Corticos-
teroids are the treatment of choice (4).

Conclusion

This work describes a rare systemic disease called 
necrotizing sarcoid granulomatosis (NSG). Empha-

sis is placed on histopathological findings and differ-
entiation from other vasculitides or granulomatous 
diseases of the sarcoidosis type.
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