
ECROBIOTIC xanthogranuloma is a rare inflammatory
histiocytic disease that is characterized by indurat-
ed, nontender, dermal, or subcutaneous yellow nod-

ules and plaques that primarily infiltrate the eyelids, perior-
bital structures, flexor aspect of the extremities, and trunk.
Several case series and reports have been published since
the first description of the disorder by Kossard and Win-
kelmann14 in 1980. Systemic associations include multiple
myeloma, chronic lymphocytic leukemia, Hodgkin disease,
non-Hodgkin lymphoma, asthma, and Quinke edema;7,15,23

however, there have been no reports of an association of
NXG with a CNS lesion. 

In this case we describe a patient whose NXG included
cutaneous and intracranial lesions. To our knowledge intra-
cranial involvement has never been reported with NXG.

Case Report

History. This 52-year-old man originally presented with a
5-year history of multiple, painless, firm-to-hard nodules
over his entire body and hoarseness of voice. He also had a
scleral growth in the left eye that was excised by an oph-
thalmologist and reported to be a granulomatous inflam-
mation. A biopsy sample of one of the skin lesions was
examined and identified as NXG. While the patient was un-

dergoing evaluation for these lesions he experienced three
episodes of generalized tonic–clonic seizures.

Examination. A physical examination revealed multiple
nodules measuring 1 to 1.5 cm, particularly concentrated in
the periorbital region and also over the neck, posterior axil-
lary folds, flexor aspect of the right arm and forearm, left
upper limb, and left foot. He also had a saddle nose, gyne-
comastia, and loss of all body hair. The neurological eval-
uation revealed a minimal right-upper motor facial pare-
sis but no other deficits. Indirect laryngoscopy revealed
the epiglottis to be deformed and shrunken. The arytenoids
were congested but the vocal cords were seen to be normal
and mobile. The glottic airway was normal.

Routine laboratory investigations revealed a total leuko-
cyte count of 4600/ml and an erythrocyte sedimentation
rate of 72 mm at the end of 1 hour. The results of liver func-
tion tests and levels of total protein, albumin, cholesterol,
triglycerides, and blood glucose were all normal. The re-
sults of serum electrophoresis and a bone scan were also
normal. 

A contrast-enhanced CT scan of the brain showed a
homogeneously contrast-enhancing, dura-based bifrontal
mass lesion (Fig. 1). There was no perilesional edema and a
minimal mass effect. The rest of the brain parenchyma ap-
peared normal. 

Preoperative Treatment and Operation. Before surgery,
the patient was given oral chlorambucil (2.5 mg, 5 days a
week) because the skin biopsy sample had been determined
to be NXG. The patient was examined 4 months later, at
which time the size of the nodules around his eyes, neck,
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and posterior axillary folds had decreased by 20 to 30%. It
was at this time that he experienced the seizures. The CT
scan revealed a large bifrontal mass lesion and, therefore,
the patient underwent a bifrontal craniotomy and total exci-
sion of the lesions.

The tumor was yellowish, lobulated, firm, avascular, and
attached to the dura mater. There was a good interface be-
tween the tumor and brain, and the lesion was totally ex-
cised.

Postoperative Course. The postoperative period was un-
eventful and there was good wound healing. The patient
was discharged from the hospital with the advice to resume
treatment with chlorambucil. Three months following sur-
gery, he experienced a progressive difficulty in breathing
because of laryngeal cicatrization; a tracheostomy was per-
formed. At the time of the last follow-up examination 6
months after surgery, lesions all over the patient’s body had
regressed by 80 to 90%. At that time the regimen of chlo-
rambucil was stopped and he was advised to schedule reg-
ular follow-up examinations at 6-month intervals.

Pathological Findings. The biopsy samples of skin and
subcutaneous tissue from the axilla and those of soft tis-
sue from the cervical region revealed lesions composed of
sheets and nodules of foamy macrophages. Focal incipient
necrosis with neutrophils bordered by histiocytes admixed
with Touton and foreign body–type giant cells were present
(Fig. 2). Aggregates of lymphoid cells and a scattering of
eosinophils, neutrophils, and lymphocytes were seen in the
lesions. 

Histological investigation of the intracranial lesion (Fig.
3) demonstrated sheets of uniform slender spindle cells ar-
ranged in a storiform pattern against a collagenous back-
ground. These spindle cells expressed vimentin, but not
epithelial membrane antigen or CD34. Interspersed with-
in these sheets of spindle cells were lymphocytes, plasma
cells, and eosinophils, which in areas tended to be perivas-
cular. Also present in many places were sheets of CD68-
positive foam cells. There were lymphoid follicles. Oc-
casional multinucleated giant cells were present. Special
stains for fungi and acid-fast bacilli were negative.

Discussion

Juvenile xanthogranulomatous tumors of the CNS are
uncommon and, when present, the most common location
is the choroid plexus of the third and lateral ventricles.1,11–13,

19–21,25–27 A variant of these xanthogranulomas, seen in adults,
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FIG. 1. Contrast-enhanced axial CT scan of the brain revealing a
well-defined, homogeneously contrast enhancing, dura-based lesion
located in the bilateral frontobasal region.

FIG. 3. Photomicrograph of the intracranial lesion showing slen-
der spindle cells interspersed with foam cells (arrows). A small col-
lection of lymphocytes, plasma cells, and eosinophils is present.
H & E, original magnification � 90.

FIG. 2. Photomicrograph of subcutaneous tissue showing focal
necrosis (solid arrow) with neutrophils bordered by histiocytes ad-
mixed with Touton giant cells (open arrows). H & E, original mag-
nification � 90.



is called NXG. The first case of NXG with paraprotein-
emia was reported by Kossard and Winkelmann14 in 1980.
Since then several additional cases of NXG have been re-
ported.5,7,24

This is a progressive and destructive disease that is as-
sociated with paraproteinemia (in 80% of cases), multiple
organ involvement, and an increased risk for hematologi-
cal and lymphoproliferative malignancy.6,9,10,22 In a review
of 48 cases, Mehregan and Winkelmann18 described eight
patients with multiple myeloma, two with lymphoprolifera-
tive disorder, and nine with plasmacytosis or a plasmapro-
liferative disorder. The time to emergence of hematological
malignancies varied from 8 years before to 11 years after
the development of skin lesions. Patients with NXG require
a lifelong follow up. Systemic diseases such as asthma have
also been described in association with NXG.

Most histological features of the lesion are found from
the middle dermis through the panniculus. The granulomas
consist of sheets of histiocytes, giant cells of both the Tou-
ton and foreign-body types, and a few lymphocytes. Large
zones of necrobiosis are characteristically seen. Cholesterol
clefts, lymphoid nodules with or without germinal centers,
and foci of plasma cells are variable but significant. Elec-
tron microscopy in three cases revealed lipid vacuoles in
macrophages in the dermis and dendritic cells in the epider-
mis, and the study confirmed this disease entity to be a non–
Langerhans cell histiocytosis.

The differential diagnosis of NXG includes necrobiosis
lipoidica, juvenile xanthogranuloma, foreign-body granulo-
ma, and primary and secondary amyloidosis.

Various hypotheses have been proposed to explain the
pathophysiology of NXG. One hypothesis is based on a pa-
tient with NXG and multiple myeloma, in whom an immu-
noglobulin G kappa monoclonal protein was identified in
serum, urine, bone marrow, and bilateral periorbital lesions.
It has been speculated that increased serum immunoglobu-
lins complexed with lipid are deposited into the skin, lead-
ing to a foreign-body giant cell reaction and subsequent,
characteristic histopathological features of NXG.2 Anoth-
er group observed a case of NXG with severe hypocho-
lesterolemia and analyzed the function of monocytes in
that case. Histological examinations performed using light
microscopy revealed a large amount of lipid deposition in
the patient’s freshly isolated monocytes. These monocytes
showed a threefold increase in cholesteryl ester content
and a threefold enhancement of acetyl low-density lipopro-
tein uptake compared with control monocytes. In addition,
the phagocytotic ability of the patient’s monocytes was en-
hanced 1.5-fold compared with that of control monocytes.
These findings indicate that activated monocytes may have
degraded the modified low-density lipoprotein via an alter-
nate pathway and accumulated a great amount of lipids in
vivo. The authors, therefore, concluded that activation of
monocytes in vivo may contribute to the intracellular accu-
mulation of lipoprotein-derived lipids, leading to noninher-
ited xanthomatosis and marked hypocholesterolemia.17

The treatment options are many; some authors have re-
ported that low-dose chlorambucil has been used success-
fully,16 whereas others have used oral steroids with good
results.4 There have also been reports of studies in which
patients have been treated with recombinant interferon
�-2b28 or with plasmapheresis.8 There are no clear-cut
guidelines of how to treat this rare disorder, and trials of

various treatment modalities with appropriate follow up to
assess the response would be the best option.3

Conclusions

Necrobiotic xanthogranuloma is a rare disorder; in 80%
of cases it is associated with paraproteinemia, although in
our case there was no such association. Lesions are pre-
dominantly located in the periorbital area, as in our patient.
We report the first case of a CNS lesion in a patient with
NXG. Treatment consisted of excision of the intracranial le-
sion followed by a regimen of chlorambucil. These patients
require regularly scheduled follow-up examinations.
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