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Case report

A 30 years old male was referred to the au-
thors’ department with complaints of a fever
(39,5ºC), non-productive cough, myalgias and fa-
tigue for 10 days before his admission to the hos-
pital. Upon admission, a chest radiograph was per-
formed showing bilateral hilar lymphadenopathy
accompanied by fluffy nodular and micronodular
opacities predominating in the middle lung fields
(figure 1). The patient received one course of an-
tibiotics for common bacterial pathogens, before
he sought our medical assistance, with no remis-
sion of the above-mentioned symptoms. He was an
active smoker (10 pack/years). He worked as an
employee in an office in a private company. He
had been in good health previously.

A thorough physical examination and laborato-
ry evaluation at the time of the admission was nor-
mal. Briefly, there were no abnormal findings from
the examination of the respiratory system, and
there were no signs of involvement of peripheral
lymph nodes, hepatic disease or skin lesions. Com-
plete blood count and standard serum biochemistry
tests were normal. Serum angiotensin converting
enzyme (SACE) was within normal limits (55
U/L). Serum and urine calcium levels were normal.
Laboratory tests for collagen-vascular diseases (i.e.
C3 and C4 complement components, antinuclear
antibodies, c and p ANCA), as well as erythrocyte
sedimentation rate (ESR) and C-reactive protein

(CRP) were normal. Serologic tests for Ebstein-
Barr virus (EBV), cytomegalovirus (CMV) and
Toxoplasma and Brucella were negative. Addition-
ally, serologic tests for hepatitis A, B and C, as well
as for human immunodeficiency virus were nega-
tive. Arterial blood gases were normal. Electrocar-
diogram and echocardiogram were normal, exclud-
ing any heart involvement. An ultrasonographic ex-
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ABSTRACT: Simultaneous pulmonary and intra-thoracic
lymph nodal granulomatosis of unknown significance
(GLUS). S. Katsenos, K. Kostikas, S. Lachanis, D. Sabaziotis,
K. Psathakis, S. Loukides.

A case of a 30-year-old male with a fever, dry cough
and associated abnormal findings in imaging modalities
(bilateral hilar lymphadenopathy and nodular parenchy-
mal opacities) is described.

After a further and scrutinized work-up, the diagno-
sis of GLUS syndrome was made. Clinical, etiological,
pathological and therapeutical aspects of the disease are
discussed, demonstrating the paramount importance of
the use of the immunohistochemical methods in the diag-
nosis of this disorder.
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Fig. 1. - Chest-X-ray of the patient showing bilateral hilar lympho-
drenopathy accompanied by fluffy nodular and micronodular opaci-
ties predominating in the middle lung fields.
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amination of the upper abdomen did not reveal any
liver or spleen lesions. Skin tests for both M. tuber-
culosis and atypical mycobacteria were negative.

Further imaging evaluation with high-resolu-
tion computed chest tomography (CT) disclosed
symmetrical bilateral and mediastinal lym-
phadenopathy as well as confluent interstitial mi-
cronodules forming larger nodular lesions up to 2
cm in size with a predilection in the middle zone of
the lung (figure 2).

In the context of the investigation, the patient
underwent fiberoptic bronchoscopy without endo-
bronchial lesions, but only a slight mucosal redness
in the whole tracheobronchial tree was observed.
Bronchoalveolar lavage (BAL) samples for my-
cobacteria and other common pathogens as well as
BAL cell differential counts, transbronchial biop-
sies and transbronchial needle aspiration (TBNA)
from anterior subcarinal lymph nodes did not re-
veal remarkable abnormal findings.

Because the patient continued to have fever,
we referred him to the thoracic surgery department
where an open lung biopsy was performed. Speci-
mens were obtained both by lung parenchyma and
mediastinal lymph nodes. The histopathology (fig-

ure 3) showed marked occupation of the lung and
lymph node section by abundant, confluent and
small sized granulomas. These granulomas con-
sisted of epithelioid histiocytes and a small num-
ber of lymphocytes, plasma cells and sparsely lo-
cated eosinophils. Several polynuclear giant cells
(Langhans cells) were also noted. There were typ-
ical asteroid bodies as well as scarce Schauman
bodies in the giant cells’ cytoplasm. Microvesicu-
lar degeneration with small granules, which were
stained negatively with fungi dyes, was visible in
the cytoplasm of a few polynuclear giant cells.
Non-caseating foci of necrosis with a little cellular
debris were seen in a small portion of granulomas
as well as foci of hyaline necrosis, which were
slightly larger sized, shapeless and encompassed
by foamy histiocytes. Focal fibrotic and sclerotic
changes developed among the granulomas. Some
granulomas surrounded bronchioles and small
bronchi without destruction of their wall. Bronchi
presented slight dilation and were filled with mu-
cus, foamy histiocytes, inflammatory elements and
exfoliative epithelia. Distinctive features of vas-
culitis were not found. The polymerase chain reac-
tion (PCR) and culture of this specimen for TBC

(tuberculosis) were negative. The lympho-
cytes surrounding the granulomas stained
positively to a large extent with B-cell mark-
ers (CD20, CD45RA) by immunohistochem-
ical analysis. A few CD45Ro T cells were al-
so present. In conclusion, a granulomatous re-
action was observed with the presence of ep-
ithelioid (sarcoid form) granulomas and small
foci of necrosis.

A diagnosis of simultaneous pulmonary
and intra-thoracic lymph nodal granulomato-
sis of unknown significance (GLUS) was
made.

We administered corticosteroids (40 mg
prednisolone/day with gradual tapering) in
our patient, who responded satisfactorily in
this regimen in terms of clinical picture and
imaging features. The patient is in the best of
health and is re-evaluated at regular intervals.
After 3 months from the end of treatment the
disease has been completely regressed, as it is
proven by the total resolution of the pul-
monary infiltrates on a new CT scan.

Discussion

Most often, it is possible to clarify the eti-
ology of granulomatous lesions with reason-
able confidence, but there is a residual group
of unclassifiable cases in which the presence
of the granulomas remains unexplained in
spite of all relevant microbiological, bio-
chemical, serological, histopathological stud-
ies and further work-up. It has been deter-
mined that the percentage of such cases fluc-
tuates between 15-20% [1]. This category of
undetermined granulomatous lesions, which
is characterised by a prolonged fever, in-
volvement of liver, lymph nodes, lung, bone
marrow, spleen, a benign course and a ten-

Fig. 3. - Immunohistochemical staining of the lung biopsy specimen with anti-
CD20 monoclonal antibody.

Fig. 2. - Computed chest tomography showing symmetrical bilateral and mediasti-
nal lynphoadenopathy as well as confluent interstitial micronodules forming larger
nodular lesions up to 2 cm in size with a predilection in the middle zone of the lung.
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dency to recurrence, has been designated as the
GLUS (granulomatous lesions of unknown signif-
icance) syndrome by Brincker and co-workers [2].

In summary, evidence from several sources
confirms the existence of a febrile, granulomatous,
multisystem disease with moderate abnormalities
of liver function, constitutional symptoms, hyper-
gammaglobulinemia, responsive to immunosup-
pressive therapy and splenectomy and a propitious
prognosis. Hepatic symptoms predominate in
some patients whereas others present with region-
al lymphadenopathy, splenic symptoms or pro-
longed unexplained fever. A subacute course was
observed in some cases. All of the above clinical
features except prolonged fever were not noticed
in our case, emphasizing that their presence is re-
lated to the site of disease involvement.

For the time being, a diagnosis of the GLUS
syndrome should be considered in patients in
whom a biopsy from one or more tissues has
shown the presence of epithelioid cell granulo-
mas (with or without necrosis) that cannot be ac-
counted for. Clearly, a diagnosis of this strange
pathologic entity should not be made unless all
the recognized causes of granulomatous lesions
have been excluded by appropriate microbiologi-
cal, biochemical, serological and histopathologi-
cal tests. It is important to follow-up such pa-
tients, especially those who present with fever as
a main clinical manifestation, since the course
may be prolonged with intermittent signs of dis-
ease activity. Thus, all the conditions which can
cause pulmonary granulomas have been listed in
the differential diagnosis of our case (table 1), but
there was no clinical or laboratory evidence to
support any of these [3]. Specifically, serological
tests for other infectious agents known to cause
granuloma formation, such as EBV, CMV, Toxo-
plasma gondii, Brucella, or even hepatitis virus-
es, proved to be negative in our patient. Parasitic
infections (schistosomiasis, leishmaniasis) were
excluded due to the absence of their characteris-
tic clinical and laboratory manifestations. The di-
agnoses of fungal diseases were ruled out by the
negative BAL cultures. Immunological studies
excluded the presence of pulmonary vasculitides.
The aforementioned histological examination did
not present findings suggestive of malignancies
and lymphoproliferative disorders affecting the
lung. Hypersensitivity pneumonitis, berylliosis

and other occupational potentially granulomatous
diseases were also excluded because our patient
did not fulfill neither the diagnostic criteria nor
the environmental and occupational exposure his-
tory.

Nevertheless, the particular relationship be-
tween sarcoidosis and GLUS syndrome is worth
mentioning. Although the combination of clinical
features described above matches that of sar-
coidosis, it is distinguished from the latter by the
absence of hypercalcemia and a high titer of
SACE. In contrast to sarcoidosis, there is no doubt
that granulomas with necrotic lesions are present
in cases of GLUS, irrespective of location. Using
immunohistochemical methods, it has been
demonstrated that granulomatous lesions can be
separated into two different families of cases ac-
cording to the presence or absence of intragranu-
lomatous B lymphocytes [4]. “Old, chronic” gran-
ulomas associated with a high rate of fibrosis and
a high rate of transformation of macrophages into
giant cells are B-cell negative. This category in-
cludes sarcoidosis and mycobacterial infection.
The B-cell positive family of “young, inflamma-
tory” granulomas is associated with sinus histio-
cytosis and consists of GLUS, tumor-related sar-
coid reactions, toxoplasmosis and Crohn’s dis-
ease. Figure 3 illustrates clearly the difference be-
tween sarcoidosis and GLUS. It has been also ob-
served that the granulomas of GLUS contain nat-
ural killer (NK) cells along with the B lympho-
cytes, whereas NK cells do not appear in the gran-
ulomas of sarcoidosis [5]. In summary, although
granulomatous lesions due to various etiologies
may have similar appearances, both histomorpho-
logical and immunohistological differences can be
demonstrated, particularly between the granulo-
mas of sarcoidosis and GLUS, supporting the
clinical evidence that the GLUS syndrome is dis-
tinguishable from sarcoidosis.

In the past, a few cases of patients with unex-
plained granulomatous lesions, either in lung tis-
sue biopsies [6] or in peripheral lymph nodes [7]
have been reported. To the best of the authors’
knowledge, this is the first report of GLUS syn-
drome located simultaneously both in the lung
parenchyma and the intrathoracic lymph nodes.

Generally, the prognosis of GLUS syndrome
appears to be excellent, with spontaneous resolu-
tion in most cases. In others, intermittent signs of
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Table 1. - Differential diagnosis of pulmonary granulomatosis#

1) Infections [tuberculosis, fungal (e.g. aspergillosis, histoplasmosis), bacterial (e.g. brucellosis), parasitic (schistosomiasis,
leishmaniasis, toxoplasmosis), viral (Epstein-Barr virus, Cytomegalovirus, Hepatitis viruses)]

2) Malignancies and lymphoproliferative disorders [primary pulmonary lymphoma, mucosa associated lymphoid tissue
(MALT) type NHL, lymphocytic interstitial pneumonia, lymphomatoid granulomatosis]

3) Diseases of unknown etiology [sarcoidosis, Wegener’s granulomatosis, Churg-Strauss syndrome, bronchocentric
granulomatosis, pulmonary Langerhans’ cell histiocytosis (eosinophilic granuloma)]

4) Environmental or occupational disorders (hypersensitivity pneumonitis, berylliosis, silicosis, talcosis)

#: for more details see reference [3].
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disease activity, especially in cases with febrile
presentations, may be present for months or even
years. In such cases, we prefer the administration
of corticosteroids, which constitute the respon-
sive therapy [8, 9]. Regression of disease has
been also reported by cytostatic treatment [9]. In
corroboration of the satisfactory corticosteroid
action was the fact that our patient, who received
this medication form, improved his clinical con-
dition.

In conclusion, the GLUS syndrome is diag-
nosed by exclusion of other causes of granuloma-
tous lesions. It should always be borne in mind, ir-
respective of its frequency, in the differential diag-
nosis of pulmonary granulomas. We must high-
light the value of the immunohistochemical
method, which is very helpful in the discrimina-
tion among the granulomatous lesions and particu-
larly between the granulomas of sarcoidosis and
GLUS. The demonstration of the presence of B
lymphocytes and natural killer cells within the
granulomas favours the diagnosis of GLUS syn-
drome. The most definitive method of establishing
the diagnosis is surgical (open) lung biopsy, be-
cause it provides a larger quantity of tissue. Be-
sides the adequate specimen, a skilled pathologist
is essential for the diagnosis.
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