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Sarcoidosis with marked necrosis in enlarged ===

lymph nodes mimics mycobacterial infection:
a case report
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Abstract

Background: Sarcoidosis is pathologically characterized by the formation of non-necrotizing epithelioid cell granu-

lomas. However, pathological findings of patients with sarcoidosis have rarely revealed necrosis. We report here on a

patient with sarcoidosis which needed to be distinguished from infectious disease because of marked necrosis in the
lymph nodes.

Case presentation: A 46-year-old Japanese woman was referred to our hospital due to a dry cough and appetite
loss. A chest X-ray and computed tomography revealed markedly enlarged mediastinal and hilar lymph nodes and
hepatosplenomegaly. Surgical biopsy of these lymph nodes was performed in order to make a diagnosis. Pathological
findings revealed epithelioid cell granuloma with marked necrosis that suggested infectious etiology such as myco-
bacterial and fungal infections. In addition to the pathological findings, immunoglobulin A (IgA) antibody for Myco-
bacterium avium complex (MAC), enlargement of lymph nodes and hepatosplenomegaly indicated disseminated
MAC, while sarcoidosis was considered as another important differential diagnosis according to elevated angiotensin-
converting enzyme, soluble interleukin-2 receptor and uveitis. While waiting for the results of the cultures of acid-

fast bacilli, the symptoms of cough and consumption had worsened, and initiation of therapy was required before
the confirmed diagnosis. The therapy for MAC was initiated because it was feared that immunosuppressive therapy
containing corticosteroid for sarcoidosis could worsen the patient’s condition if MAC infection was the main etiology.
However, the treatment for MAC was not effective, and it was clarified that no acid-fast bacilli were cultured in the
liquid culture medium, so the diagnosis was corrected to sarcoidosis after reconsideration of clinical and pathologi-
cal findings. Prednisolone (30 mg/day) was administered orally, and the patient’s symptoms and radiological findings
improved.

Conclusion: Sarcoidosis must be considered even if pathological findings reveal marked necrosis, because rare cases
of sarcoidosis exhibit extensive necrosis in lymph nodes. It is extremely important to carefully examine the clinical and
pathological findings through discussion with the examining pathologist to reach the correct diagnosis.
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Background
Sarcoidosis is a systemic disease of unknown etiology,
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the granulomas of sarcoidosis occasionally exhibit focal
necrosis, infectious etiology is usually suspected in cases
with granulomas that contain a greater degree of necro-
sis [1]. Sarcoidosis and infectious disease such as myco-
bacterial and fungal infections have completely different
treatment methods. Careful differentiation based on a
comprehensive review of clinical, laboratory and patho-
logical findings is extremely important.

Here, we report on a patient with sarcoidosis which
needed to be distinguished from infectious disease
because of marked necrosis in the lymph nodes.

Case presentation

A 46-year-old Japanese woman with no smoking his-
tory was referred to our hospital with a dry cough that
had been worsening for a month. The patient had a
slight loss of appetite, and no weight loss. There was no
medical history, no family history of lung disease and no
allergies. She had one gravidity and one parity, and had
been a homemaker since her twenties, living with her
husband and one child. Her socioeconomic status was
not low. She drank socially. Her vital signs were within
the normal range: body temperature, 36.8 °C; blood
pressure, 130/88 mm Hg; pulse rate, 88 beats per min-
ute. Heart sounds were normal without murmurs, and
breath sounds were clear on auscultation. Her abdomen
was soft and flat. Superficial lymph nodes were not pal-
pable and there were no skin lesions. There were no sig-
nificant neurological findings. The patient had uveitis in
both anterior eyes as a result of medical examination by
an ophthalmologist. Complete blood counts were nor-
mal: white blood cell count, 5300/uL; hemoglobin, 14.7g/
dL; platelet count, 201,000/pL. Liver and renal function
were both normal, C-reactive protein was 0.76 mg/dL,
serum calcium was 9.7 mg/dL, angiotensin-converting
enzyme (ACE) was elevated at 35.1 U/L, soluble interleu-
kin-2 receptor (sIL-2R) was elevated at 1693 U/mL, and
antinuclear antibody was within normal range. Urinalysis
showed no special findings. Blood and sputum cultures
were negative. A Mycobacterium tuberculosis-specific
interferon-y release assay was negative, but the serum
anti-glycopeptidolipid core immunoglobulin A (IgA)
antibody for Mycobacterium avium complex (MAC)
was positive. Aspergillus-galactomannan antigen, beta-
D-glucan, Cryptococcus neoformans antigen, perinuclear
antineutrophil cytoplasmic antibody, and cytoplasmic
antineutrophil cytoplasmic antibody were within nor-
mal range. Anti-human immunodeficiency virus anti-
body was negative. The chest X-ray showed an upper
mediastinal widening (Fig. 1). Contrast-enhanced tho-
racic computed tomography (CT) showed swelling of the
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Fig. 1 Chest X-ray showing an upper mediastinal widening

Fig. 2 Thoracic computed tomography with contrast enhancement
showing mediastinal lymph node swelling which contained
low-density areas

mediastinal and hilar lymph nodes, which contained low-
density areas and hepatosplenomegaly (Fig. 2).

A fiber bronchoscopy was performed. The bifurcation
of the trachea was dull and the bronchial mucosa was
erythrogenic and edematous. Subsequently, endobron-
chial ultrasound-guided transbronchial needle aspira-
tion was performed under adequate conscious sedation
to obtain a specimen from the mediastinal lymph node.
However, a sufficiently large specimen for evaluation
could not be obtained due to the patient’s severe cough.
She underwent surgical lymph node biopsy in order to
differentiate malignancy, mycobacterial infection or sar-
coidosis. The specimen obtained from the mediastinal
lymph nodes revealed epithelioid cell granuloma with
marked necrosis (Fig. 3). Ziehl-Neelsen staining and
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mediastinal lymph nodes showing epithelioid cell granuloma (black
arrow) and necrosis (triangle) (hematoxylin and eosin staining, x200)

polymerase chain reaction of Mycobacterium tubercu-
losis and MAC using the obtained specimen were nega-
tive. Based on the pathological findings of epithelioid
cell granuloma, mycobacterial infection, fungi, vasculitis
and sarcoidosis were considered as differential diagno-
sis. The possibility of Mycobacterium tuberculosis, fungi
or vasculitis was considered low because Mycobacterium
tuberculosis-specific interferon-y release assay, Aspergil-
lus-galactomannan antigen, beta-p-glucan, Cryptococcus
neoformans antigen, perinuclear antineutrophil cytoplas-
mic antibody, and cytoplasmic antineutrophil cytoplas-
mic antibody were negative. While elevated ACE, sIL-2R
and uveitis suggested sarcoidosis, marked necrosis of
epithelioid cell granuloma and IgA antibody for MAC
strongly indicated MAC infection, especially dissemi-
nated MAC according to swelling of the mediastinal and
hilar lymphadenopathy and hepatosplenomegaly. While
waiting for the results of the cultures of acid-fast bacilli,
the symptoms of cough and consumption had wors-
ened, and initiation of therapy was required before the
confirmed diagnosis. Oral clarithromycin (600 mg/day),
rifampicin (450 mg/day) and ethambutol (750 mg/day) as
therapy for MAC were initiated for 3 weeks, because it
was feared that immunosuppressive therapy containing
corticosteroid for sarcoidosis could worsen the patient’s
condition if MAC infection was the main etiology.
Clarithromycin was started at a reduced dose because of
her appetite loss and the concern regarding tolerability
for triple-drug combination therapy for MAC, and dose
escalation was planned if it was well tolerated.

In spite of the treatment for 3 weeks, skin rash
appeared on her face, trunk and extremities, her dry
cough and appetite loss worsened, and the computed
tomography (CT) findings of lymphadenopathy did
not improve, so these drugs were discontinued. Almost

Page 3 of 5

6 weeks after surgical biopsy, it was clarified that no
acid-fast bacilli were cultured in the liquid culture
medium. Sarcoidosis was determined to be the appro-
priate diagnosis of these clinical symptoms, because
mycobacterial infection had become less likely. The
patient’s symptoms and radiological findings improved
after oral administration of prednisolone 30 mg/day
(0.5 mg/kg) (Figs. 4, 5). The dose was reduced by 5 mg
every 2 weeks, and after 20 mg, the dose was gradually
decreased by 5 mg every 3 months. At 6 months after
the start of treatment, symptoms had completely disap-
peared, and the chest X-ray showed a marked reduction
in the upper mediastinal widening (Fig. 6).

Fig. 4 Chest X-ray at 2 weeks after administration of steroid

Fig. 5 Thoracic computed tomography with contrast enhancement
at 2 weeks after administration of steroid showing reduced
mediastinal lymph nodes in size
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Fig. 6 Chest X-ray at 6 months after administration of steroid
showing a reduction in the upper mediastinal widening

Discussion

Here we report a case that required differentiation
between sarcoidosis and disseminated MAC. The therapy
for MAC was initiated on the basis of findings of epithe-
lioid cell granuloma with marked necrosis, IgA antibody
for MAC and radiological examinations, but response
to the medication for MAC was poor, and no acid-fast
bacilli were cultured 6 weeks after surgical biopsy. There-
after, oral corticosteroid (30 mg/day) for sarcoidosis was
administered, the patient’s symptoms and radiological
findings dramatically improved, and no recurrence devel-
oped during the clinical course. Sarcoidosis can cause
epithelioid cell granuloma with marked necrosis that is
generally seen in infectious disease such as mycobacte-
rial and fungal infections. Because the treatment for each
disease is completely different, it is necessary to proceed
with great care in differentiation, taking clinical, imaging
and pathological findings into account.

Granulomatous inflammation is a histological pattern
of tissue reaction which appears following cell injury [2].
Definitions employed range from inflammation charac-
terized by the presence of lymphocytes, monocytes and
plasma cells, to reactions identified by the presence of
mononuclear phagocytes including epithelioid and giant
cells [3]. Granulomatous lung disease is caused by vari-
ous conditions. Differential diagnosis includes infectious,
autoimmune, toxic, allergic, drug and neoplastic condi-
tions [2, 4]. Therefore, the correlation of pathological
findings with clinical, microbiological or radiological data
is necessary to determine an etiology. Granulomas are
characterized as necrotizing or non-necrotizing based
on the presence or absence of necrosis [5]. In a study by
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Nazarullah et al., most cases of necrotizing granuloma-
tous disease were found to have an infectious etiology, in
particular mycobacterial and fungal infections [6].
Necrotizing granulomas are rarely seen in non-infec-
tious disease. Sarcoidosis has been found to be the most
frequent etiology in the non-infectious category and is
characterized by the formation of non-necrotizing epi-
thelioid cell granulomas [3]. By contrast, another report
estimated that the ratio of necrosis in the granulomas
of sarcoidosis is from 6 to 35% [1]. The mechanisms of
necrosis have been variously described as fibrinoid, gran-
ular, eosinophilic granular and coagulative [1]. While
necrosis in granulomas of sarcoidosis is usually small,
spotty and inconspicuous, rare cases of sarcoidosis may
exhibit larger and even confluent areas of necrosis in
granulomas [1]. The most important differentiation is
an infectious etiology such as Mycobacterium or fungi
when there is necrosis in granulomas, because infec-
tion frequently causes granulomas with necrosis [2, 7].
Although glucocorticoids or methotrexate are admin-
istrated depending on the severity of disease in patients
with sarcoidosis [8], these agents suppress the patient’s
immunity. This can lead to a fatal state if the main etiol-
ogy of disease is infection. Therefore, mycobacterial and
fungal tests are essential to distinguish sarcoidosis from
infectious disease. Although stains for acid-fast bacteria
and fungi must always be undertaken, negative acid-fast
stain does not exclude the possibility of mycobacterial
infection. Among patients with pulmonary granuloma-
tous inflammation categorized as mycobacterial etiology,
acid-fast stain identified only 29% in tissue sections [6].
In the case in question, the differential diagnosis could
mainly be divided into two, sarcoidosis and infection, in
concordance with previous reports [7]. Although uveitis
and high levels of ACE and sIL-2R suggested sarcoidosis,
concern about infectious disease remained according to
the necrotizing granuloma of pathological findings. It is
reported that the etiology in necrotizing granulomatous
lung disease with negative acid-fast bacteria and Gémori
methenamine silver staining is most likely infection, due
to atypical mycobacteria [6]. The possibility of Mycobac-
terium tuberculosis was considered low because Myco-
bacterium tuberculosis-specific interferon-y release assay
was negative. The positive result of the IgA antibody
for MAC suggested MAC infection, and CT findings of
remarkable swelling of the mediastinum and hepatosple-
nomegaly was consistent with disseminated MAC. While
disseminated MAC occurs mostly in immunocompro-
mised hosts and involves systemic organs such as the
spleen, lymph nodes, liver, intestine and bone marrow
[9], several cases in immunocompetent hosts have been
reported [9-11]. In the present case, initiation of therapy
was required before the confirmed diagnosis because of
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the patient’s progressive symptoms of cough and con-
sumption. It was feared that immunosuppressive therapy
for sarcoidosis could worsen the patient’s condition if
MAC infection were present. Therefore, we initially initi-
ated medication for MAC infection including clarithro-
mycin, rifampicin and ethambutol. However, there was
a lack of response to treatment for MAC, and no acid-
fast bacilli were cultured in the liquid culture medium in
this case. Therefore, sarcoidosis was considered to be an
appropriate diagnosis of these clinical conditions. Steroid
therapy based on correcting the diagnosis led to improve-
ment of the patient’s symptoms and radiological findings.

Necrotizing sarcoid granulomatosis (NSG) was consid-
ered as a differential diagnosis because of an epithelioid
cell granuloma and the broad range of necrosis when
mycobacterial infection was rejected. NSG is a rare sys-
temic disease that is characterized by granulomatous
angiitis, granuloma with necrosis and giant cell infiltra-
tions [12]. This case lacked granulomatous vasculitis in
the pathological findings. Therefore, the patient was diag-
nosed with sarcoidosis with marked necrosis. The patho-
genesis of NSQ is still unclear. In fact, there is the opinion
that NSG should be classified as having the same spec-
trum as sarcoidosis, characterized by extensive granu-
lomatous vasculitis [1].

Conclusions

The most important differentiation is an infectious eti-
ology, such as Mycobacterium, when there is necrosis
in granulomas. However, it should be kept in mind that
marked necrosis in granulomas occurs in patients with
sarcoidosis. It is extremely important to carefully exam-
ine the clinical and pathological findings through discus-
sion with the examining pathologist to reach the correct
diagnosis.
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