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Necrotizing sarcoid granulomatosis (NSG), now referred to as “sarcoidosis with NSG pattern,”
is an uncommon variant of sarcoidosis. NSG is characterized by a trio of features: sarcoid
granulomas, vasculitis, and extensive areas of necrosis. Symptoms can include cough, fever,
chest pain, and dyspnea, typically presenting as either solitary or multiple lung nodules or
masses. In this report, we describe a case of NSG accompanied by a persistent low-grade fe-
ver. Unlike the dominant presentation of NSG with single or multiple nodules, our case dem-
onstrated diffuse micronodules with combined perilymphatic and random distribution on CT.
Histological examination revealed widespread necrotizing granulomas surrounded by an-
thracotic pigmentation, alongside necrosis and vasculitis, diverging from the classic presen-
tation of sarcoidosis. The diagnosis of NSG was established through a multidisciplinary dis-
cussion. The patient was administered oral prednisolone that led to noticeable clinical and
radiological improvement within three months.

Index terms Case Report; Sarcoidosis; Multiple Pulmonary Nodules; Granuloma, Vasculitis

INTRODUCTION

Necrotizing sarcoid granulomatosis (NSG) was first identified in 1973 by Liebow (1)
as a distinct yet rare condition, exhibiting characteristics akin to both sarcoidosis
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and granulomatosis with polyangiitis (1, 2). NSG shares a number of pathological, radiologi-
cal, and clinical features with nodular sarcoidosis, which is a form of sarcoidosis character-
ized by one or more nodular lesions and accounts for 1.6%-4% of pulmonary sarcoidosis
cases (3). Unlike classical sarcoidosis, which is marked by dense, non-necrotizing granulo-
mas, occasionally with small areas of necrosis and granulomatous vasculitis, NSG is histolog-
ically defined by a triad of sarcoid-like granulomas, vasculitis, and extensive areas of necrosis
(3-5). Recent studies have reported that necrosis may also occur in nodular sarcoidosis,
prompting the recommendation for the diagnostic term “sarcoidosis with NSG pattern.”
Common clinical symptoms of NSG include cough, fever, chest pain, and dyspnea (3). Radio-
logically, NSG is typically identified by solitary or multiple lung nodules or masses, some-
times accompanied by hilar lymphadenopathy (3, 4, 6). Here, we present a case of NSG with
a persistent low-grade fever. In contrast to multiple or solitary nodules being the dominant
features of NSG, our case showed diffuse micronodules with combined perilymphatic and
random distribution on CT, initially misinterpreted as malignancy with hematolymphangitic
spread. This report also includes a review of the clinicoradiologic features of NSG as docu-

mented in the literature.

CASE REPORT

A 62-year-old male presented at our hospital with a month-long history of cough, sputum
production, chest pain, low-grade fever, and a weight loss of 6 kg, without any extrapulmo-
nary symptoms. The patient had a history of smoking 30 pack in a year and was still smoking.
Laboratory tests on admission indicated elevated C-reactive protein levels at 85.04 mg/L (nor-
mal range 0-5 mg/dL) and a white blood cell count within the normal range at 9640/uL (nor-
mal range 4000-10000/uL). Pulmonary function tests showed a mild obstructive lung defect
and a slight reduction in diffusing capacity forced expiratory volume in 1 sec/forced vital ca-
pacity = 64%, diffusing capacity for carbon monoxide = 69% of predicted). Chest radiography
revealed multiple diffuse small nodular opacities across both lungs, predominantly in the
right middle zone (Fig. 1A). Contrast-enhanced chest CT images displayed numerous ill-de-
fined and well-defined micronodules in both lungs with both perilymphatic and random dis-
tribution. Observations included smooth peribronchovascular interstitial thickening and mild
interlobular septal thickening in the right middle and lower lobes (Fig. 1B). Additionally, mul-
tiple slightly enlarged lymph nodes with heterogeneous enhancement were present in the bi-
lateral mediastinum, hilum, and subcarinal areas (Fig. 1C). In addition, there was mild bilat-
eral pleural effusion. Initial suspicions pointed towards malignancy with hematolymphangitic
spread or lymphoproliferative disease, compounded by the patient’s persistent low-grade fe-
ver of 38°C. The revelation of a previous chest CT scan from three months prior showing no
substantial abnormalities indicated rapid radiographic progression, leading to consider-
ations of non-infectious granulomatous diseases like sarcoidosis in the differential diagnosis.
The patient’s worsening symptoms, including aggravated cough and persistent fever, along
with deteriorating chest radiography findings (Fig. 1A), raised concerns for potential miliary
tuberculosis or fungal infection, granulomatosis with polyangiitis, amyloidosis, as well as

sarcoidosis.
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The patient underwent an *F-fluorodeoxyglucose (FDG) PET/CT scan, which highlighted
hypermetabolism in both the lung nodules and the enlarged lymph nodes, with maximum
standardized uptake value (SUVmax) of 5.6 and 10.9, respectively. Since malignancy could
not be excluded by PET/CT, a wedge resection was conducted on the lateral segment of the

Fig. 1. A 62-year-old male with necrotizing sarcoid granulomatosis.

A. Initial chest PA (left) shows diffuse multiple small nodular opacities in both lungs, predominantly in the right middle zone. Follow-up
chest PA at two weeks (middle) shows an increase in the number of diffuse multiple small nodules in both lungs. Chest PA at three
months (right) shows a significant improvement of the nodules.

B. Contrast-enhanced chest CT axial images with lung window setting show numerous concurrent ill-defined and well-defined micronod-
ules throughout both lungs with combined perilympahtic and random distribution. Smooth peribronchovascular interstitial thickening is
seen in the right middle lobe and right lower lobe (arrowheads). Smooth interlobular septal thickening is also observed in the mediobasal
segment of the right lower lobe (right).

C. CT axial images with mediastinal window setting show slightly enlarged lymph nodes with heterogeneous enhancement in bilateral
lower paratracheal, subaortic, bilateral interlobar and subcarinal area.

D. Histopathologic examination shows the necrotizing granulomas (long arrows) surrounded by anthracotic pigmentation in low power
(H&E stain, X 40, left). Combined necrosis (arrowhead) and vasculitis (short arrow) are also noted in mid power (H&E stain, X 20, right).
H&E = hematoxylin and eosin, PA = posteroanterior
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right middle lobe and the superior segment of the right lower lobe. The histopathological analy-
sis revealed diffuse necrotizing granulomas surrounded by anthracotic pigmentation, charac-
terized by combined necrosis and vasculitis (Fig. 1D). This finding deviated from the typical fea-
tures of classical sarcoidosis, which are marked by non-necrotizing granulomas. Moreover, no
evidence of tuberculosis or fungal infection was observed, both of which can lead to granuloma
formation. Based on these findings and after thorough multidisciplinary discussions, NSG was
diagnosed. The patient was prescribed oral prednisolone (70 mg/day) for two weeks, followed by
a gradual taper. Three months later, a follow-up demonstrated resolution of clinical symptoms
and substantial improvement in the chest radiography findings, particularly concerning the
lung nodules (Fig. 1A).

This study received approval from our institution’s Institutional Review Board, which waived
the requirement for informed consent (IRB No. WKUH 2022-11-010).

DISCUSSION

NSG, now recognized as “sarcoidosis with NSG pattern,” was once considered extremely
rare but is currently understood as a distinct variant of sarcoidosis. This form is character-
ized by a combination of sarcoid granulomas, vasculitis, and extensive areas of necrosis (3-5).

NSG has been identified in individuals ranging from 8 to 68 years old, with a median age of
42 years (3). NSG is more commonly diagnosed in females and nonsmokers. The most fre-
quent clinical signs of NSG include a non-productive cough (50%), fever (45%), chest pain
(38%), and dyspnea (34%) (3). Beyond respiratory symptoms, patients may experience sys-
temic effects such as weight loss, night sweats, and extrapulmonary manifestations affecting
the eyes, skin, liver, lacrimal glands, and central nervous system (3, 6). While NSG shares
many clinical features with classical sarcoidosis, including a predominance in females and
similar symptomatology, NSG is less likely to involve extrapulmonary organs (3).

Radiologic characteristics of NSG have been outlined through analyses of a relatively limited
number of cases (3, 4, 6). In the most extensive review of 130 cases by Karpathiou et al. (3), the
presence of multiple lung nodules (65%) was the predominant finding, with solitary nodules
or masses (20%) and diffuse infiltrates (14%). Hilar and mediastinal lymphadenopathy was
observed in 36% of cases (3). Pleural effusion and cavitation of nodules have also been report-
ed (2, 3). By contrast, classical sarcoidosis is typically marked by well-defined, round, bilateral,
symmetrically distributed micronodules concentrated in the upper and middle lung zones,
accompanied by nodular peribronchovascular interstitial thickening and bilateral symmetric
enlargement of the hilar lymph nodes (2, 7).

The patient in our case reported a persistent low-grade fever of undetermined origin, ac-
companied by CT images that showed rapid radiographic progression. Considering the clini-
cal and radiological characteristics, non-infectious granulomatous diseases like sarcoidosis
seemed more plausible than malignancy. Unlike the dominant presentation of NSG with sin-
gle or multiple nodules, our case was characterized by diffuse micronodules with combined
perilymphatic and random distribution. Additionally, while mediastinal and hilar lymphade-
nopathies are generally less common and cavitation is a distinct feature of NSG (2, 3), our pa-
tient presented with lymphadenopathy without cavitation. Thus, NSG can display a range of
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CT findings, as seen in our case, necessitating histopathological confirmation for diagnosis.

Furthermore, an *F-FDG PET/CT was conducted to exclude malignancy, revealing hyper-
metabolism in the nodules and enlarged lymph nodes. Arfi et al. (8) have reported a broad
range of SUVmax values (1.6-6.6) for pulmonary nodules in NSG. Although **F-FDG PET/CT
can aid in biopsy guidance and in assessing the extent of disease, its utility in distinguishing
malignancy from other conditions is considered limited.

Systemic steroids are the most commonly adopted treatment for NSG, similar to the ap-
proach for classical sarcoidosis. NSG shares histopathological, radiological, and clinical simi-
larities with nodular sarcoidosis but also exhibits unique clinical features. While generally re-
sponsive to treatment and exhibiting a relatively benign progression, NSG is less likely to show
improvement without steroid therapy compared to nodular sarcoidosis (4). Thus, recognizing
and understanding the clinical and radiologic manifestations of NSG can facilitate accurate
diagnosis and effective management.

Here, we present a case of NSG with atypical radiological findings. This case underscores the
importance for clinicians and radiologists to consider NSG in patients who exhibit persistent
fever, rapidly evolving diffuse micronodules with combined perilymphatic and random distri-
bution on CT, and diffuse necrotizing granulomas histologically. Being aware of the varied ra-

diological presentations may prompt early diagnosis through histopathological examination.
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