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Abstract:

Necrotizing sarcoid granulomatosis (NSG) is a rare disease that is diagnosed based on pathological find-
ings. We herein report the case of a 27-year-old man who had multiple nodular shadows in bilateral lung
fields on chest radiography and elevated levels of C-reactive protein (CRP). The pathological evaluation of a
lung biopsy specimen showed the infiltration of lymphocytes, granulomas with necrosis and granulomatous
angiitis. He was therefore diagnosed with NSG. He has been followed without treatment, as his fever and
CRP levels decreased immediately after the surgical lung biopsy. Thereafter, the pulmonary nodular shadows
gradually recovered without any treatment within a few months. Our experience suggests the possibility that

surgical invasion might trigger an improvement in disease activity.
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Introduction

Necrotizing sarcoid granulomatosis (NSG) is a rare sys-
temic disease that is characterized by sarcoid-like granulo-
mas, vasculitis and variable degrees of necrosis (1). The re-
ported clinical features include pulmonary symptoms, such
as cough, dyspnea and chest pain, and extra-pulmonary
symptoms, including a fever, general fatigue and weight
loss (2, 3). However, 25% of patients with NSG are asymp-
tomatic (4). The pathogenesis of NSG is not fully under-
stood; it is speculated that NSG involves systemic inflamma-
tion that causes granulomas not only in the respiratory sys-
tem but also in other organs (5). The prognosis of NSG has
been reported to be good in previous studies (2, 4). Most
NSG patients who have systemic symptoms, such as a fever
or signs of multiple organ involvement, are treated with cor-
ticosteroids (6-8). However, some patients have recovered
naturally without any treatment (2).

We herein report a rare patient with NSG who recovered

from his symptoms and pulmonary nodular shadows after a
surgical lung biopsy.

Case Report

A 27-year-old Japanese man visited our hospital with
complaints of cough, sputum and a fever. Although he had
been diagnosed with bronchial asthma during childhood, he
had had no symptoms in the last 15 years. He had a 7-pack-
year smoking history. He had no history of dust exposure.
Four weeks before admission, he had developed symptoms
of cough and a low-grade fever, for which he was treated
with clarithromycin for 5 days due to a diagnosis of acute
bronchitis. Thereafter, his symptoms of productive cough
and a fever gradually diminished. However, he developed
left-sided chest pain that worsened with inspiration, which
lasted for a week before admission.

On admission, his body temperature was 38.3 °C. The
findings on a physical examination, including an assessment
of consciousness, chest auscultation, joints and skin, were
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(A)

Figure 1.

Findings of chest radiography and computed tomography at admission. Chest radiogra-
phy showing multiple nodular shadows in both lung fields and pulmonary infiltration in the left lower
lung field. (B) Chest CT showing multiple nodular shadows in the bilateral lung fields. The nodular

shadows had irregular margins, and some of them appeared to be infiltration.

normal. His laboratory findings on admission revealed the
following: white blood cell count 11.5x10*/uL with 77.3%
neutrophils, hemoglobin 15.2 g/dL, aspartate aminotrans-
ferase (AST) 92 U/L, alanine aminotransferase (ALT) 185
U/L, lactate dehydrogenase (LDH) 203 U/L, gamma-
glutamyl transferase (y-GTP) 424 U/L, alkaline phosphatase
(ALP) 1,146 U/L, and C-reactive protein (CRP) 14.3 mg/dL,
all of which were elevated. Direct bilirubin, indirect biliru-
bin, platelet profile,
converting enzyme (ACE), anti-myeloperoxidase (MPO)-anti
neutrophil cytoplasmic antibody (ANCA), anti-serine pro-
tease3 (PR3)-ANCA, and other biochemical tests and urine
studies were within the normal range. The results of an arte-
rial blood gas analysis while breathing room air were as fol-
lows: partial pressure oxygen (PO.) 82.4 torr, carbon dioxide
partial pressure (PCO,) 39.6 torr, pH 7.411, and hydrogen-

count, coagulation angiotensin-

carbonate (HCO:;) 24.3 mEq/L.

Chest radiography showed multiple nodular shadows in
bilateral lung fields and segmental infiltration in the lower
lung fields bilaterally (Fig. 1A). Chest computed tomogra-
phy (CT) showed multiple nodular shadows in both lung
fields (Fig. 1B). These shadows were seen to have irregular
margins and were distributed in the sub-pleural and peri-
bronchovascular areas. Furthermore, some of them appeared
to be infiltration, although there was no cavity formation. A
sputum culture examination did not reveal any bacteria, in-
cluding acid-fast bacilli. Bronchoscopy and bronchoalveolar
lavage (BAL) of the right middle lobe bronchus (B4) were
performed using 100 mL saline solution, and the recovery
rate was 60%. An examination revealed a marked increase
in the number of total cells (7.7x10°mL) and lymphocytes
(43.5%) in the lavage fluid, while the ratio of CD4/CD8 was
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Figure 2. Pathological findings at the lung biopsy. (A) An evaluation of the biopsy specimen using
loupe images revealed multiple granulomas. (B) The pathological findings of the lung showing granu-
lomatous vasculitis (Hematoxylin and Eosin (H&E) staining, x400), (C) granulomas with giant cells
and necrosis (H&E staining, x400) and (D) lung showing granulomatous bronchiolitis (H&E staining,
x100).

within the normal range, at 2.27.

A histological evaluation of a transbronchial lung biopsy
showed the infiltration of lymphocytes and macrophages in
the bronchus and alveoli. Subsequently, lung biopsies of the
right upper lobe and right lower lobe were performed using
video-assisted thoracic surgery. A histological evaluation of
the biopsy specimen demonstrated infiltration of lympho-
cytes and granulomas with necrosis (Fig. 2A and B), granu-
lomatous angiitis (Fig. 2C) and granulomatous bronchiolitis
(Fig. 2D). There were no findings suggestive of mycosis or
acid-fast bacillus infection. Based on these results, the pa-
tient was diagnosed with NSG. We decided to follow him
up without any treatment, as his fever was relieved immedi-
ately after the lung biopsy.

Two weeks after the lung biopsy, chest radiography re-
vealed an improvement in the nodular shadows. Chest radi-
ography and CT at six months after the diagnosis showed
significant improvement of the pulmonary nodular shadows
(Fig. 3). This was accompanied by improvement not only in
the symptoms of cough and a fever but also in the levels of
AST, ALT, LDH and CRP, which returned to their normal
ranges. Since then, he has been carefully followed up. At
one year after the diagnosis, he still has not developed any
recurrence.

Discussion

We herein report an adult patient with NSG that resolved
naturally over a few months without any treatment. NSG is
a rare disease, with only 200 reported cases (2-4, 9). The
pathogenesis of NSG is still unclear. The pathological find-
ings suggest that an inflammatory cell-mediated response,
such as by lymphocytes and plasma cells, results in granu-
loma formation (1). Some have suggested that there is no
involvement of exogenous factors, including bacteria, in this
process (10).

The clinical features of NSG include pulmonary and
extra-pulmonary symptoms, such as a fever, general fatigue
and weight loss, although there are no specific features
pathognomonic of NSG (2, 4). Our patient had both pulmo-
nary and extra-pulmonary symptoms.

The most frequent radiologic manifestations of NSG are
multiple, bilateral pulmonary nodules with irregular mar-
gins (11). Solitary nodules or a mass or infiltration shadows
with a subpleural and bronchovascular distribution are also
occasionally seen (2). Hilar or mediastinal lymphadenopa-
thies are less common findings in NSG (33%) than in nodu-
lar sarcoidosis (85%) (4). Recently, fluorodeoxyglucose
(FDG)-positron emission tomography (PET) has been re-
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(A)

(B)

Figure 3. Findings of chest radiography at six months after the diagnosis. Chest radiography and
(B) chest CT at six months after the diagnosis showed improvement in the pulmonary nodular shad-

OWS.

ported as useful for determining the biopsy site to diagnose
NSG (6, 12).

More than 80% of the previously reported NSG patients
had extra-pulmonary manifestations, including arthralgia,
ocular symptoms, sicca syndrome, neurological symptoms
and skin and liver involvement (2, 4). Our case showed ele-
vated liver enzymes and biliary tract-associated enzymes
with normal bilirubin on admission. CT of the liver, how-
ever, revealed no abnormalities, such as nodular shadows.
Since the liver enzymes normalized naturally without any
treatment, they were probably related to liver involvement of
NSG.

The pathological features of NSG are characterized by
granulomatous angiitis, granuloma with necrosis and giant
cell infiltrations. Several types of vascular lesions have been

observed (1). The angiitis generally consists of intramural
granulomas or diffuse lymphocytic and plasma cell infiltra-
tion that is more or less confined to the vessel walls (10).
Giant cell arteritis is less frequent. The extent of coagulative
necrosis varies considerably, from small punctate foci in an-
giocentric granulomas to large extravascular confluent
zones (13). In some cases, it is difficult to distinguish nodu-
lar sarcoidosis from NSG, although the existence of vasculi-
tis is an essential finding of NSG (4, 13). Thus, a biopsy is
essential for the diagnosis of NSG, since, along with the
other usual pathological findings, the presence of vasculitis
is a key feature distinguishing it from other granulomas.
Treatment of NSG mainly consists of corticosteroids.
Quaden et al. reviewed 14 patients with NSG and found that
5 (35.7%) initially received corticosteroids, with doses of
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prednisolone between 0.5 and 1.0 mg/kg/day (2). Four pa-
tients (28.6%) with solitary nodules underwent surgical re-
section; the remaining 5 patients (35.7%) received no treat-
ment, but their pulmonary lesions diminished in several
months (2). The pulmonary lesions in the present case
started to improve immediately after the surgical biopsy. An-
esthesia and surgical intervention are known to induce not
only the release of cytokines, including tumor necrosis fac-
tor (TNF) a, interleukin (IL)-1P and IL-6, but also the pro-
duction of hormones, including corticosteroids (14, 15). For
example, sarcoidosis symptoms are known to be relieved
during pregnancy and to worsen after childbirth (16). The
activity of NSG may therefore improve under the influence
of endogenous steroid hormones.

Previous reports have described the relapse of NSG de-
spite initial improvement with corticosteroids. The interval
between treatment and relapse was previously reported as 32
months (range 24-43 months), although there were no de-
finitive predictive features or markers suggestive of re-
lapse (2). Therefore, NSG patients should be followed care-
fully for several years.

In conclusion, we report a rare case of NSG in a patient
who naturally recovered from his symptoms and pulmonary
nodular shadows after a surgical lung biopsy. Surgical inva-
sion may have triggered an improvement in the disease ac-
tivity. Physicians should consider NSG in the differential di-
agnosis of patients with multiple pulmonary nodular shad-
ows and should proactively perform a pathology examina-
tion.

Written informed consent was obtained from the patient for
the publication of this case report.

The authors state that they have no Conflict of Interest (COI).
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