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A B S T R A C T

We report a patient who presented with leg weakness and cervical lymphadenopathy. Thoracical magnetic resonance
imaging showed an inhomogenously increased signal in the thickened portion of the cord. Multilevel laminectomy and
spinal cord biopsy revealed granulomatous infiltrations with necrosis. Review of the histopathological finding estab-
lished the diagnosis of necrotising sarcoid granulomatosis (NSG) of the spinal medulla, cytological FNA diagnosis of
the neck lymph node was granulomatous inflammation with necrosis, but histopathological analysis of the same neck
lymph node disclosed granulomatous inflammation without necrosis. On further radiographic chest evaluation me-
diastinal lymphadenopathy was found. Immunophenotyping of lymphocytes in bronchoalveolar lavage fluid (BALF)
was indicative of sarcoidosis. After the administration of corticosteroid therapy the patient’s clinical condition impro-
ved, and laryngeal and mediastinal lymph nodes subsided with minor changes remaining in the spinal medulla, which,
based upon MR assessment, were considered to be irreversible. To our knowledge, this is the first described case with
finding of granulomatous inflammation with and without vasculitis in various organs, consistent with the Churg’s
study who believes NSG to be a histological variant of sarcoidosis.
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Introduction

Sarcoidosis is a multisystem granulomatous disease
of unknown aetiology which has a propensity for the
lungs, and relatively rarely, nervous sistem1. Involve-
ment of the central nervous sistem (CNS) is clinically ap-
parent in 2 to 7% of patients with sarcoidosis (with or
without pulmonary involvement), but asymptomatic dis-
ease has been identified in autopsy cases in as many as
14% of patients2. Neurosarcoidosis has a predilection for
the base of the brain, but any part of the CNS or periph-
eral nervous system may be affected3. Involvement of the
spinal cord by sarcoidosis is very rare4.

Necrotising sarcoid granulomatosis (NSG) was first
described by Liebow in 19735. This is a disease entity
that represented either necrotising angiitis with sarcoid-
-like reaction or sarcoidosis with necrosis of granulomas

and adjacent blood vessels. Necrotising sarcoidosis has
been reported most commonly in the lungs and rarely in
other organ systems6. Some cases of neurosarcoidosis
(NS) with NSG with or without concomitant systemic
disease have been described previously7. We report a
histologically proven case with NSG which affected the
thoracic spinal cord, and granulomatous inflammation of
the lymph nodes and their response to corticosteroid
therapy.

Case Report

A 40-year old male, mechanic by profession, pre-
sented initially in 1993 with flue-like symptoms and en-
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larged lymph nodes. Considered to have respiratory in-
fection, the patient was treated with a penicillinic
antibiotic, which resulted in partial subjective improve-
ment. Since then, the patient had been experiencing con-
tinuous fatigue and general weakness accompanied by
occasional headaches, instability during walking, and
diziness, which he had been ascribing to his psychologi-
cal condition (war circumstances in the Republic of Cro-
atia). Since 1996, in addition to the previous discomforts,
persistent weakness, tingling and numb sensation in the
legs had been present and the patient was diagnosed as
suffering from lumbosacral syndrome. Physical therapy
failed to achieve any improvement. The symptoms be-
came increasingly marked, and in 2000 the patient un-
derwent magnetic resonance imaging (MRI) of the spine.
T2-weighted image in the sagittal plane showed an in-
homogenously increased signal in the thickened portion
of the thoracic spinal cord, along with cord edema ex-
tending proximally (Figure 1). Tumour of the spinal me-
dulla was suspected and surgery indicated. Basic bio-
chemical tests and a chest radiograph gave normal re-
sults. Laminectomy at T8 to T12 along with reduction of
the intramedullar process were performed, and the histo-
pathological examination showed granulomatous inflam-
mation. Postoperatively, the patient continued to experi-
ence the disturbance of deep sensation and weakness of
the right leg, and received physical therapy with no sig-
nificant clinical improvement whatsoever. Two months
following surgery, temperature of up to 37.5 °C and fa-
tigue recurred. Erythrocyte sedimentation rate was 34
mm/h. Complete blood cell count, biochemical findings,
serum angiotensin converting enzyme (ACE) levels, anti-

streptolysin O titers, antinuclear antibodies, and anti-
neutrophilic cytoplasmic antibodies were within the ref-
erence ranges. A chest radiograph and ECG were nor-
mal. Microbiologic investigation of blood, bone marrow,
sputum, urine and nasopharingeal swab were negative to
bacteria, fungi and Mycobacterium tuberculosis. The tu-
berculin skin test with 2 tuberculin units was negative.
Serologic studies for toxoplasma, Leishmania, adenovi-
ruses, Epstein-Barr virus, cytomegalovirus, virus Parvo
B 19, Coxiella burnetii and Mycoplasma pneumoniae
were negative, as were the antibodies to human immuno-
deficiency virus-type 1 and 2. Gallium scintigraphy sho-
wed pathological accumulation in the laryngeal and
mediastinal lymph nodes. Antituberculotic therapy was
initiated (2 months of isoniazid, rifampicin and pyra-
zinamide, followed by another 2 months of isoniazid and
rifampicin) to which the patient responded by reversal to
the afebrile state.

Four months after the initiation of antituberculotic
treatment, the patient developed oliguric acute renal
failure. Clinical and laboratory parameters indicated tu-
bulointerstitial nephritis most probably caused by a hy-
persensitive reaction to rifampicin. Following the discon-
tinuation of antituberculotic therapy and a single hae-
modialysis session the kidney function was normalised.
Repeated infectologic and immunologic tests showed no
dynamics, except that the ACE value was at that time
found to be borderline, 51.3 (the reference range 8–52). A
postoperative MRI of the spine disclosed a slightly re-
duced area of abnormal signal with a less prominent spi-
nal cord thickening (Figure 2), and an x-ray of the thorax
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Fig. 1. MR imaging after the first onset of neurological symp-
toms: T2-weighted image in the sagittal plane reveals inhomo-
genously increased signal in the thickened portion of the cord
(white arrow), along with cord edema extending proximally

(white arrowhead).

Fig. 2. MR imaging nine months later, after a multilevel lami-
nectomy and intramedullar process reduction: T2-weighted im-
age in the sagittal plane shows slightly reduced area of abnormal
signal (white arrow) with less prominent spinal cord thickening
in comparison with Figure 1 spinal cord edema is no longer pres-

ent (white arrowhead).



demonstrated bihilar lymphadenopathy (Figure 3a and
b). Further pulmonary investigation of bihilar lympha-
denopathy was indicated.

The histopathological analysis of the lung tissue (trans-
bronchal-lung biopsy) showed adequately thick septa
containing mononuclear infiltrates (lymphocites). Im-
munophenotyping of lymphocytes in bronchoalveolar la-
vage fluid revealed the predominance of CD3+CD4+
lymphocytes with the CD4/CD8 ratio of 3.8. Fine needle
aspiration (FNA) cytology of the cervical lymph nodes
showed granulomatous inflammation with necrosis (Figu-
re 4 and 5). The histopathological finding of the extir-
pated neck lymph node showed the presence of well cir-
cumscribed granulomas without central necrosis (Figure
6). Granulomatous inflammation with vasculitis was then
established by the review of the previous histopatho-
logical analysis of the spinal medullar tissue (Figure 7a
and b). From such histopathological finding, clinical cou-
rse of the disease and the findings exluding other dis-
eases, the diagnosis of necrotising sarcoid granuloma-

tosis was inferred and corticosteroid therapy was insti-
tuted (metylprednisolon in a dose of 1 mg/kg of body
weight).

After the 10 months administration of corticosteroid
therapy the clinical picture has improved, and changes
previously detected on MRI regressed. T2-weighted im-
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Fig. 4. Cervical lymph node FNA smear: Small lymphocytes,
cluster of epithelioid cells and multinuclear giant cell (Langhans

type). MGG stanining, original magnification 100x.

Fig. 5. Cervical lymph node FNA smear: Scattered small lym-
phocytes, few epithelioid cells and necrosis elements. MGG sta-

nining, original magnification 100x.

Fig. 6. The histopathological finding of the extirpated neck lymph
node: the presence of well circumscribed granulomas without

central necrosis.

a)

Fig. 3. An x-ray of the thorax demonstrated bihilar lymphadeno-
pathy. a) AP, b) lateral.

b)



age in the sagittal plane revealed a decreased size and
number of abnormalities, which were now better delin-
eated and of a higher signal intensity (Figure 8). There
have remained visible changes of the spinal medulla,
which according to the MRI evaluation are considered
definitive and doubtful as to whether they are conse-
quent to posttherapeutic vascularisation, or surgery.

Discussion and Conclusion

Necrotising sarcoid granulomatosis (NSG) is a rare
disease first described by Liebow in 19735. The aetiology
of the disease is unknown. There has been doubt as to
whether NSG is a distinct disease entity, or a histological
variant of sarcoidosis. According to Churg, NSG would
appear to be a form of sarcoidosis, while Saldana would
not seem to consider the disease to be related to classical
sarcoidosis8,9. It most commonly occurs in middle aged

individuals, particularly women10. Although any organ
may be affected by the disease, it has shown a strong pro-
pensity for the lungs6. Its occurrence in the central ner-
vous system has been observed only in a small number of
patients. The spinal cord is rarely the predominant site
of involvement by both sarcoidosis and NSG11. Sarcoi-
dosis of the spinal medulla has been described in the lite-
rature in several cases4, while NSG of the spinal medulla
has been reported in three cases10–12. Majority of patients
with NSG demonstrate the course of the disease similar
to that in classical sasrcoidosis. An average of 40% of pa-
tients is symptom free, whereas the remainder of the pa-
tients have mild, nonspecific symptoms such as cough,
temperature, chest pain, weakness and fatigue. The phy-
sical examination is generally non diagnostic. The diag-
nosis is based on the clinical picture complemented by ra-
diological and histopathological examination of the af-
fected organ.

In NSG of the lungs radiologic lesions are most often
demonstrated as nodular infiltrates. Bihilar lymphade-
nopathy is rare, with an incidence of less than 10%5,9,13.
NSG changes in the spinal medulla are best visualized by
magnetic resonance imaging (MRI). Typical MRI find-
ings include a thickened portion of the spinal corde and
an increased signal14. Histologically, granulomas similar
to that in sarcoidosis are found with a various degree of
necrosis and vasculitis15. Numerous inflammatory cells
are found in the intragranulomatous space. The necrosis
may affect small central areas but Churg did not require
this feature for the diagnosis of NSG8. Vascular involve-
ment is prominent and affects both arteries and veins15.

The differential diagnosis of sarcoid vasculitis are
other primary granulomatous systemic vasculitides in-
cluding Wegener’s granulomatosis, giant cell arteritis,
Churg Strauss vasculitis, Takayasu’s arteritis and infec-
tion. On occasions it may be difficult to differentiate be-
tween NSG and Wegener’s granulomatosis, particularly
when changes in the thoracic and renal area are found16.
Our patient had reversible renal damage, which was at-
tributed to the adverse effects of rifampicin. In fact, re-
nal functions were normalized after a single dialysis ses-
sion and discontinuation of antituberculotic therapy in-
cluding Rimactan. Simultaneously, ANCA (antineutro-
phil cytoplasmic antibody), being positive in 90% of pa-
tients with Wegener’s granulomatosis, in our patient was
negative. In contrast to NSG, Wegener’s granulomatosis
must have necrosis of vessel walls6. Some cases of neu-
rosarcoidosis (NS) with NSG with or without concomi-
tant systemic disease have been described previously7.
We report a histologically proven case with NSG which
affected the thoracic spinal cord, and granulomatous in-
flammation of the lymph nodes and their response to
corticosteroid therapy.

In our patient paraparesis was a leading symptom of
the disease. It appeared as a consequence of lesions in the
spinal medullar area present at the MRI evaluation. In
addition to spinal medullar lesions, enlarged lymph no-
des were also found in the neck and mediastinum. Previ-
ously reported cases of NSG involving the spinal medulla
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Fig. 8. MR imaging after 10 months of corticosteroid therapy:
T2-weighted image in the sagittal plane reveales decreased size
and number of abnormalities, which are now better delineated
and of higher signal intensity compared to Figure 4. (white ar-

rows). These lesions may be irreversible.

Fig. 7. Spinal medulla tissue: a) three granulomas with abun-
dant lymphocytic infiltrates along blood vessels, (haematoxylin
and eosin stain x200). b) infiltrates with B-lymphocites in the
perivascular region (immunostained with monoclonal antibody

against CD20 x400).



did not show simultaneous other organ involvement. In
our case granulomatous inflammation and vasculitis were
found, suggesting NSG in the spinal medulla, while the
neck lymph nodes were affected with granulomatous in-
flammation with minimal necrosis established in FNA
cytology. Immunophenotyping of lymphocytes obtained
by bronchoalveolar lavage fluid was supportive of gra-
nulomatous inflammation. The serum ACE level was
within the normal range. Such finding of granulomatous
inflammation with or without vasculitis in various or-
gans is consistent with the Churg’s study who believes
NSG to be a histological variant of sarcoidosis.

Corticosteroids are the therapy of choice. Prednisolon
dosage may range from 40 to 80 mg per day, and treat-
ment is long-term. Alternative therapy with corticoste-
roids include methotrexat, azathioprine, cyclophospha-
mid, hydrochloroquine sulfate, cyclosporine and radia-
tion3,11,17,18. Surgical treatment is indicated in patients
who have developed complications including acute hy-
drocephalus and progressive neurological events where

systemic theraphy has proved to be ineffective. In our pa-
tient surgery was indicated because he was suspected of
having an expansive process. If the previous illness was
connected with the symptoms, the thorough examination
could revealed the enlarged neck lymph nodes. The cytol-
ogy and histopatology examination of the lymph nodes,
bihilar lymphadenopaty and BAL examination would
point to the right diagnosis and treatment and the sur-
gery with all the negative consequences could be avoi-
ded19,20.

To our knowledge, this is the first described case with
finding of granulomatous inflammation with and with-
out vasculitis in various organs, consistent with the
Churg’s study who believes NSG to be a histological vari-
ant of sarcoidosis. We have found granulomatous inflam-
mation and vasculitis, suggesting NSG in the spinal me-
dulla, while the neck lymph nodes were affected with
granulomatous inflammation with minimal necrosis. Pre-
viously reported cases of NSG involving the spinal medu-
lla did not show simultaneous other organ involvement.
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NEKROTIZIRAJU]A SARKOIDNA GRANULOMATOZA KRALJE@NI^NE MO@DINE:
PRIKAZ SLU^AJA

S A @ E T A K

Prikazali smo slu~aj bolesnika koji se prezentirao sa slabosti u nogama i cervikalnom limfadenopatijom. Magnetna
rezonanca je pokazala inhomogeno poja~ani signal u zadebljalmo dijelu kralje`ni~ne mo`dine. U~injena je laminekto-
mija, a biopsijom kralje`ni~ne mo`dine su na|eni granulomatozni infiltrati s nekrozom. Pregledom histopatolo{kih
nalaza postavljena je dijagnoza nekrotiziraju}e sarkoidne granulomatoze (NSG) kralje`ni~ne mo`dine, citolo{kom ana-
lizom punktata limfnih ~vorova vrata na|ena je granulomatozna upala sa nekrozom, dok je histopatolo{kom analizom
limfnih ~vorova vrata na|ena granulomatozna upala bez nekroze. Na radiogramu prsnog ko{a na|ena je medijasti-
nalna limfadenopatija. Imunofenotipizacija ispirka bronha (BALF) je upu}ivala na sarkoidozu. Na primjenjenu korti-
kosteroidnu terapiju kod bolesnika dolazi do klini~kog pobolj{anja, regresije laringealnih i medijastinalnih limfnih ~vo-
rova uz zaostajanje manjih promjena u kralje`ni~noj mo`dini koje se prema nalazu magnetske rezonance doimlju
ireverzibilnima. Prema na{em znanju, ovo je prvi opisani slu~aj nalaza granulomatozne upale sa i bez vaskulitisa u
razli~itim organima {to je u skladu s Churg-ovim mi{ljenjem kako je kako je NSG histolo{ka varijanta sarkoidoze.
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