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CASE REPORT

A Pediatric Case of Low-Grade Lymphomatoid
Granulomatosis Presenting with a Cerebellar
Mass

A.T.K. Kendi
A.M. McKinney

H.B. Clark
S.A. Kieffer

SUMMARY: Lymphomatoid granulomatosis (LA) is a rare angiocentric lymphoreticular proliferative
disease that primarily involves the lungs but may also involve extrapulmonary sites including the
central nervous system, skin, and kidneys. It is rare for this condition to affect children, and presen-
tation as a cerebellar mass is unusual. In this report, we describe a 10-year-old girl with biopsy-proved
cerebellar LA.

Lymphomatoid granulomatosis (LG) is a rare Epstein-Barr
virus (EBV)–associated B-cell lymphoproliferative process

with similarities to posttransplantation lymphoproliferative
disorder.1 LG is characterized by an angiocentric and occa-
sionally angiodestructive polymorphic cellular infiltrate.2 The
disease primarily involves the lungs but also may involve the
skin, kidneys, and brain. Central nervous system (CNS) in-
volvement occurs in approximately 30% of affected patients,
and patients may present with nonspecific neurologic symp-
toms such as seizures and incontinence.3 LG affects men more
commonly than women (2:1) and presents mainly in adults
between the fourth and sixth decades of life, though patients of
all ages may be affected. Its occurrence in children is quite
rare.1,4-6 CNS involvement is typically hemispheric and may
be tumorous (masses) or nontumorous (nonspecific T2 hy-
perintensity).4 In this report, we describe a 10-year-old girl
presenting with a cerebellar mass, a most unusual location,
pathologically proved to be LG.

Case Report
A 10-year-old girl presented with several days of frontal headache and

repeated episodes of vomiting, malaise, and subsequent mild photo-

phobia. A noncontrast head CT examination raised the possibility of

a cerebellar mass (Fig 1A). When the patient arrived at our institution,

CSF examination showed 63 white blood cells (90% lymphocytes)

and 1 red blood cell. Subsequent cranial MR imaging demonstrated a

3.0 � 2.0 � 2.5 cm poorly marginated mass located in the anterosu-

perior aspect of the cerebellar vermis with extension into the medial

aspects of both cerebellar hemispheres. The mass appeared hypoin-

tense on T1-weighted images and hyperintense on T2-weighted and

fluid-attenuated inversion recovery images (Fig 1B) and demon-

strated contrast enhancement that was greater peripherally than cen-

trally. There was mild surrounding edema, resulting in mild compres-

sion of the interpeduncular and prepontine cisterns. A second smaller

contrast-enhancing lesion was identified in the superior aspect of the

right cerebellar hemisphere, measuring 1.6 � 1.0 � 0.8 cm (Fig 1C).

Pediatric infratentorial malignancies were considered in the differen-

tial diagnosis, including medulloblastoma/primitive neuroectoder-

mal tumor.

A craniotomy was performed with excisional biopsy of the mid-

line cerebellar mass. Microscopic examination revealed atypical lym-

phohistiocytic proliferation. An intense infiltrate of CD3-positive T-

lymphocytes, CD68-positive histiocytes and microglia, polyclonal

plasma cells, relatively fewer small CD20-positive B-lymphocytes,

and occasional CD20-positive B-lymphocytes with larger atypical nu-

clei were found in both the subarachnoid space and the adjacent cer-

ebellar cortex. There was mural and perivascular accentuation of the

infiltrate, but vascular or tissue necrosis was not identified. In situ

hybridization studies were negative for EBV. Polymerase chain reac-

tion was suggestive of clonal gene rearrangement of the immunoglob-

ulin heavy-chain gene. The overall histologic pattern was most com-

patible with the diagnosis of grade 1 lymphomatoid granulomatosis,

even though the EBV studies were negative. The relative paucity of

large B-cells might explain the absence of evidence for EBV because

those are the cells that contain the virus in lymphomatoid granulo-

matosis. However, the presence of polymorphous cellular infiltrate

composed of lymphocytes with smaller dark nuclei, histiocytes, atyp-

ical lymphoid cells with larger pale nuclei, and vascular mural and

perivascular accentuation of the infiltrate was consistent with LG.

CT examinations of the neck, chest, abdomen, and pelvis demon-

strated the presence of multiple pulmonary nodules, hypoattenuating

lesions in both kidneys, and lymphadenopathy in multiple locations,

including the mediastinum (precarinal and paraesophageal), renal

hilum, retroperitoneum, and mesentery. Positron-emission tomog-

raphy (PET) studies demonstrated hypermetabolic activity within the

left renal hilar adenopathy (as well as within the mediastinal adenop-

athy and the pulmonary nodules). A laparotomy was performed with

biopsies of the mesenteric and left renal hilar lymph nodes. The bi-

opsy of the mesenteric lymph node showed only reactive hyperplasia,

but the renal hilar lymph node contained an atypical lymphohistio-

cytic infiltrate similar to the lesion in the cerebellum but again with-

out evidence for EBV on in situ hybridization.

Following the brain biopsy, the patient had approximately 2 weeks

of ataxia, for which she needed a walker. She subsequently improved

without medical therapy, and she currently walks independently. Her

headaches have not recurred.

Follow-up cranial MR imaging at 4 months showed complete res-

olution of the smaller lesion, whereas the larger cerebellar lesion had

significantly decreased in size. The lung nodules and abdominal

lymphadenopathy also showed significant improvement on a thor-

acoabdominopelvic CT study performed 4 months after the initial

presentation.

Discussion
Since the original description of lymphomatoid granulomato-
sis 35 years ago,7 this process has remained an enigma, with an
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elusive etiology.8 The presence of exuberant reactive T-cells
led to the supposition that LG might be a T-cell lymphopro-
liferative disorder.8 However, recent studies1,8,9 have charac-
terized LG as a type of EBV-positive B-cell lymphoprolifera-
tive disease with many similarities to posttransplant
lymphoproliferative disorders. In almost all cases, the large
B-cells are positive for EBV. However, the ability to demon-
strate monoclonality correlates with histologic grade and the
proportion of EBV-positive cells.8,10 In a few cases, the EBV-
infected cells have been infrequent or undetectable, a finding
that can be secondary to sampling error.8

Lesions of LG can be graded pathologically according to a
previously reported system.11 Briefly, grade 1 lesions have a
polymorphous angiocentric infiltrate without cellular atypia
and with minimal-to-absent necrosis. EBV-positive cells are
infrequent (�5/high-power field [HPF]) or absent. Grade 2
lesions contain large lymphoid cells with �20 EBV� cells/
HPF. Grade 3 lesions contain large atypical cells with �20
EBV� cells/HPF. The pathologic findings in our patient were
consistent with a grade 1 lesion. An additional finding in our
patient was a low total level of IgG � IgA � IgM (491 mg/dL),
suggestive of common variable immunodeficiency syndrome
and considered to be a possible predisposition to LG.12

Jaffe and Wilson13 have reported spontaneous regression
of grade 1 LG in some cases. Significant improvement in our
patient’s clinical condition without chemotherapy or radia-
tion therapy during a 4-month period with almost complete
resolution of some of the lung nodules, abdominal lymphad-
enopathy, and brain lesions also supports the histologic grad-
ing of the lesion.

CT and MR imaging findings of LG are nonspecific,
most often consisting of multifocal intraparenchymal le-
sions within the supra- or infratentorial white matter; uni-
focal lesions are less common. These lesions can be solid
with ringlike contrast enhancement and variable amounts
of surrounding edema; alternatively, the lesions may
appear as nonconfluent low-attenuation areas without
enhancement.3

On MR imaging, the nontumorous LG lesions are nonspe-

cific and mostly hyperintense on T2-weighted images and hy-
pointense on T1-weighted images relative to brain parenchy-
ma,1 possibly demonstrating ringlike, punctate, or linear
contrast enhancement. The pattern of multiple punctate and
linear enhancing lesions has been suggested as characteristic of
LG.1 However, this enhancement pattern is not diagnostic be-
cause it can be seen in other vasculitic disorders and in demy-
elinating diseases.

Our patient presented with 2 diffusely contrast-enhanc-
ing lesions, unlike the previously described pattern of mul-
tiple punctate and linear enhancing lesions. Brain masses
have been infrequently reported in patients with LG.1 Pat-
salides et al1 presented a total of 5 intracranial masses in 4
adult patients. In only one was a mass located in the cere-
bellar hemisphere, whereas the remainder was supratento-
rial. The literature to date documents only 2 pediatric cases
of LG described on MR imaging, one presenting with bilat-
eral parietal extra-axial masses4 and the other with diffusely
increased T2 signal intensity of the cerebral white matter
without a focal mass.6 To our knowledge, the present report
represents the first pediatric patient with LG in whom the
initial presentation was a cerebellar mass.

Diagnosis of this patient was difficult because initial pre-
sentation was with CNS symptoms and imaging studies
showed a cerebellar mass. Therefore, our initial differential
diagnosis suggested common pediatric cerebellar masses like
medulloblastoma, astrocytoma, and ependymoma.14

LG and Wegener granulomatosis should be considered in
the differential diagnosis of any pediatric patient presenting
with CNS and lung symptoms. Autoimmune diseases, other
systemic vasculitis, granulomatosis, and lymphoma should
also be considered.5

This report describes an unusual occurrence of CNS in-
volvement in lymphomatoid granulomatous in a 10-year-old
girl. Despite its rarity, LG should be considered in the differ-
ential diagnosis of pediatric infratentorial mass lesions, espe-
cially in the presence of multiple lung nodules on chest CT and
hypermetabolic lymph nodes on PET.

CBA

Fig 1. A, Axial CT scan demonstrates slight hyperattenuation of the cerebellar vermis with surrounding symmetric low attenuation involving the medial aspects of both cerebellar
hemispheres. B, Axial FLAIR image shows symmetric patchy T2 hyperintense areas involving the medial aspects of both cerebellar hemispheres and the intervening cerebellar vermis. C,
Postcontrast coronal T1-weighted image demonstrates a 3.0 � 2.0 � 2.5 cm mass located in the anterosuperior aspect of the cerebellar vermis with extension into the medial aspects
of both cerebellar hemispheres. There is another smaller contrast-enhancing lesion in the superior aspect of the right cerebellar hemisphere, measuring 1.6 � 1.0 � 0.8 cm (arrow).

1804 Kendi � AJNR 28 � Oct 2007 � www.ajnr.org



References
1. Patsalides AD, Atac G, Hedge U, et al. Lymphomatoid granulomatosis: abnor-

malities of the brain at MR imaging. Radiology 2005;237:265–73
2. Schmidth BJ, Meagher-Villemure K, DelCarpio J. Lymphomatoid granuloma-

tosis with isolated involvement of the brain. Ann Neurol 1984;15:478 – 81
3. Tateishi U, Terae S, Ogata A, et al. MR imaging of the brain in lymphomatoid

granulomatosis. AJNR Am J Neuroradiol 2001;22:1283–90
4. Paspala AB, Sundaram C, Purohit AK, et al. Exclusive CNS involvement by

lymphomatoid granulomatosis in a 12-year-old boy: a case report. Surg Neurol
1999;51:258 – 60

5. Mizuno T, Takanashi Y, Onodera H, et al. A case of lymphomatoid granulo-
matosis/angiocentric immunoproliferative lesion with long clinical course
and diffuse brain involvement. J Neurol Sci 2003;213:67–76

6. Whelan HT, Moore P. Central nervous system lymphomatoid granulomato-
sis. Pediatr Neurosci 1987;13:113–17

7. Liebow A, Carrington C, Friedman P. Lymphomatoid granulomatosis. Hum
Pathol 1972;3:457–558

8. Beaty MW, Toro J, Sorbara L, et al. Cutaneous lymphomatoid granulomatosis:

correlation of clinical and biological features. Am J Surg Pathol 2001;25:1111–20
9. Guinee D Jr, Jaffe E, Kingma D, et al. Pulmonary lymphomatoid

granulomatosis: evidence for a proliferation of Epstein-Barr virus infected
B-lymphocytes with a prominent T-cell component and vasculitis. Am J Surg
Pathol 1994;18:753– 64

10. Morice WG, Jurtin PJ, Myers JL. Expression of cytolytic lymphocyte-associ-
ated antigens in pulmonary lymphomatoid granulomatosis. Am J Clin Pathol
2002;118:391–98

11. Lipford EH Jr, Margolick JB, Longo DL, et al. Angiocentric immunoprolifera-
tive lesions: a clinicopathologic spectrum of post-thymic T-cell prolifera-
tions. Blood 1988;72:1674 – 81

12. Varoczy L, Gergely L, Szakall S, et al. Angiocentric lymphomatoid granuloma-
tosis and severe hypogammaglobulinemia. Haematologia (Budap)
2002;32:535– 41

13. Jaffe ES, Wilson WH. Lyphomatoid granulomatosis: pathogenesis, pathology
and clinical implications. Cancer Surv 1997;30:233– 48

14. Koeller KK, Rushing EJ. From the archives of the AFIP: medulloblastoma—a
comprehensive review with radiologic-pathologic correlation. Radiographics
2003;23:1613–37

AJNR Am J Neuroradiol 28:1803– 05 � Oct 2007 � www.ajnr.org 1805


