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Lymphomatoid granulomatosis (LG) is a rare B-cell type angiocentric lymphoproliferative dis-
ease that can progress to extranodal lymphoma with high mortality. It most commonly affects 
the lungs, although extrapulmonary systems, including the brain and skin, can also be in-
volved. LG in pediatric patients has been very rarely reported in the literature with limited im-
aging features. Herein, we report a pediatric case of LG involving the lung and brain with char-
acteristic imaging findings.

Index terms   Lymphomatoid Granulomatosis; Magnetic Resonance Imaging;  
Computed Tomography, X-Ray; Brain; Chest

INTRODUCTION

Lymphomatoid granulomatosis (LG) is a rare angiocentric lymphoproliferative disease 
originally described in 1972 by Liebow et al. (1). Initially, LG has been described as a dis-
ease mainly affecting the lung, although other organs such as the central nervous sys-
tem (CNS), skin, kidney, and liver can also be involved. It is now placed in the spectrum 
of lymphoproliferative diseases (1-4). It mainly occurs in the fourth and fifth decade of 
life. It tends to occur in immunocompromised patients. It can develop to lymphoma as-
sociated with Epstein-Barr virus (EBV) infection. In pediatric population, less than 60 
cases have been reported in the English literature with very limited imaging findings to 
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the best of our knowledge. Due to its rarity in children, diagnosis of LG is often a challenge to 
clinicians and radiologists. Herein, we describe clinical and radiologic findings of LG involv-
ing lung and brain in a 30-month-old girl who presented with seizure and dyspnea.

CASE REPORT

A 30-month-old girl who presented with acute onset seizure following fever and cough over 
one week was admitted to the first institution. She was born as full-term without perinatal 
problem. She had been healthy except one episode of pneumonia during the neonatal period. 

The seizure was generalized tonic-clonic type with duration of 10 min. After seizure, she 
developed loss of consciousness and severe dyspnea with desaturation. 

On physical examination, there were coarse lung sounds and hepatomegaly. There was no 
abnormal skin lesion. Peripheral blood examination revealed elevated white blood cell count 
(31380/μL), erythrocyte sedimentation rate (74 mm/hr), and C-reactive protein (7.8 mg/dL). In 
cerebrospinal fluid study, elevated protein (34.5 mg/dL) and lymphocyte dominancy were 
present without atypical cell. Serum and sputum examinations for virus and bacteria were 
all negative except for positive antibody test of EBV. 

The initial chest radiograph showed bilateral extensive consolidation of central lung fields 
with multiple nodules (Fig. 1A). With clinical impression of aspiration pneumonia and men-
ingitis, empirical antibiotics were applied with tracheal intubation. However, there was no 
clinical improvement and, on the follow-up chest radiograph, pneumonic consolidation did 
not change either. Without clinical and radiographic improvement, further imaging studies 
were performed.

Contrast-enhanced chest CT (Fig. 1B) demonstrated extensive variable sized masses and 
nodules scattered in both lungs as well as consolidative lesions that showed internal lower 
attenuated areas suspecting necrotic change. Mediastinal and hilar lymphadenopathy was 
also noted with pleural effusion. In addition, hepatosplenomegaly was present with multiple 
lymph node enlargements in the covered upper abdomen. Brain MRI after gadolinium injec-
tion demonstrated disseminated numerous punctate enhancing foci in the deep gray and 
white matter of the hemispheres and brainstem. Several homogenously enhancing larger 
parenchymal nodules were also noted in right frontal and temporal lobes (Fig. 1C). These en-
hancing brain lesions showed perilesional ill-defined high signal intensity areas on T2-
weighted and fluid-attenuated inversion recovery image. 

Radiologic differential diagnosis of the intrathoracic lesions included infectious condition 
including fungus, tuberculosis and malignant tumors such as lymphoma. For the brain le-
sions, differential included infection, vasculitis and tumor seeding.

Lung biopsy of the left lower lobe mass was performed by video-assisted thoracoscopic sur-
gery. On immunohistochemistry study, CD20 positive cells were present and on in situ hybrid-
ization, EBV positive atypical B-cells formed small sheets suggesting grade 3 LG (Fig. 1D).

After the diagnosis, she was transferred to our institution. Staging work up was done. The 
fluorine-18-fluorodeoxyglucose (18F-FDG) PET/CT showed increased FDG uptake of the multi-
ple pulmonary lesions (maximum standardized uptake value; SUVmax 10), enlarged lymph 
nodes at cervical, mediastinal/axillary, abdomino-pelvic cavity and spleen (Fig. 1E). Right 
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Fig. 1. A 30-month-old girl with grade 3 lymphomatoid granulomatosis involving chest and brain.
A. Chest anteroposterior radiograph showing extensive peribronchovascular, increased opacities, and mul-
tiple nodules in both lungs.
B. Postcontrast chest CT axial scans in the mediastinal window (left, middle image) and lung window (right 
image) settings showing bilateral multiple pulmonary nodules/masses and consolidative right lung lesions 
with an internal low attenuated area (black arrows on middle image). Mediastinal and hilar lymphadenopa-
thy can be seen (asterisk on left image) with a small amount of right pleural effusion.
C. FLAIR axial images of the cerebral hemisphere showing multifocal ill-defined high signal lesions in the 
white matter (left upper, right upper image). Post-contrast T1-weighted image showing numerous punctate 
enhancing foci and a nodular enhancing lesion in the right frontal lobe (arrow) (left lower image). At the 
temporal convexity level, a lesion of isosignal intensity on FLAIR (arrowheads) can be seen (right upper im-
age). Enhancement with perilesional edema can be seen (arrowheads) (right upper, right lower image). 
There are also multiple punctate enhancing foci in the cerebellar hemispheres (right lower image).
FLAIR = fluid-attenuated inversion recovery
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Fig. 1. A 30-month-old girl with grade 3 lymphomatoid granulomatosis involving chest and brain.
D. Pathology of the lung biopsy specimen. Hematoxylin and eosin staining (× 10, × 40, and × 400; left, 
middle image) showing diffuse infiltration of high grade large atypical lymphocytes admixed with small 
lymphocytes, plasma cells, and histiocytes. Neoplastic cells are positive for B-cell marker CD20 (immunos-
taining for CD20; right upper image) and Epstein-Barr virus (Epstein-Barr encoded RNA in situ hybridization) 
(right lower image).
E. PET/CT showing increased fluoro-deoxyglucose uptake of the multiple pulmonary lesions, and enlarged 
lymph nodes in the cervical, mediastinal/axillary, abdominopelvic cavity, and spleen.
F. On follow up MRI, contrast-enhanced T1-weighted image 6 months after the initial diagnosis, the enhanc-
ing punctate lesions and mass have resolved.

D

E F

temporal lobe lesion also showed increased uptake (SUVmax 4.5). Bone marrow involvement 
was identified on biopsy. Finally stage IV disease of lymphoma was confirmed.

High dose chemotherapy based on treatment protocol of pediatric B-cell lymphoma was 
performed. Initially, there was good response to the chemotherapy with decrease in size of 
all brain lesions on follow-up MR imaging (Fig. 1F). However, follow up MRI after eight 
month of initial diagnosis showed newly appeared adenoid enlargement and increase in size 
of previous brain lesions. On adenoid biopsy, recurrence of lymphoma was confirmed. Sub-
sequently, induction chemotherapy and peripheral blood stem cell transplantation were 
done. Afterward, the patient suffered transplantation related complication and died 18 
months after the initial diagnosis.
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DISCUSSION

LG is currently regarded as a part of a spectrum of lymphoma (1) which affects multi-or-
gan. Pulmonary involvement is the most common. The skin is the second most commonly 
involved organ followed by liver, lymph node, kidney, and spleen (2, 5). Its common clinical 
presentations include cough, fever, dyspnea, and weight loss (4). Symptoms of pediatric pa-
tients are various and they differ from those reported in adults (5). A previous systemic re-
view of LG in 49 pediatric patients by Tacke et al. (2) demonstrated relatively higher inci-
dence of neurological symptoms and more common lymphadenopathy than in adults. 

Histopathologic grading is important in prognosis and treatment of patients with LG. LG 
can be classified into three grades based on the number of neoplastic EBV-positive B-cells 
and the extent of cellular atypia (3, 6). Grade 1 lesions have polymorphous angiocentric infil-
trate composed of small lymphocytes without cellular atypia and infrequent EBV-positive 
cells. There is no necrosis in grade 1 lesions. Grade 2 lesions have increased numbers of large 
EBV-positive B-cells with some necrosis. Grade 3 lesions are consisted of abundant atypical 
EBV-positive cells with extensive necrosis as seen in the specimen of the pulmonary mass in 
our case. In histopathological exams, EBV is frequently detected in LG. More recent studies 
using immunophenotyping and EBV RNA in situ hybridization have suggested that LG is an 
EBV-positive B-cell lymphoproliferative disorder with a large number of reactive T cell infil-
trates. It tends to occur in immunocompromised patients who are unable to regulate EBV-in-
fected B-cells that accumulate in affected tissues (6). There was no obvious evidence of com-
promised immunity in our case.

The most commonly reported imaging findings of pulmonary LG on CT are multiple lung 
nodules or masses frequently found in the lower lung zone (3, 7). These lung lesions are dis-
tributed along the bronchovascular bundle, interlobular septa, or subpleural region, reflect-
ing the expected nature of lymphoproliferative disorders (3, 7). The pulmonary lesions are 
reported to be relatively small, with most of them being less than 1 cm in diameter (7), al-
though larger lesions can commonly present in central low density or cavitation due to cen-
tral necrosis (3, 7) as seen in our case. According to a few previous cases reports, ground-
glass halo sign, reversed halo sign, and coarse linear opacities are reported as less common 
findings (3, 5, 7). Differential diagnosis of LG includes vasculitis (such as granulomatosis with 
polyangiitis), other pulmonary lymphoproliferative disease (such as follicular bronchiolitis 
and lymphoid interstitial pneumonia) and pulmonary metastases (3, 4).

In terms of CNS involvement, the most common MR feature is multifocal T2-hyperintense 
white matter and gray matter lesions with enhancement (8). Tateishi et al. (8) had reported 
that multiple punctate and linear enhancements that reside along the perivascular space 
suggest LG. These findings reflect perivascular and vascular wall infiltration by pleomorphic 
and lymphoid cells shown in biopsy specimens of the brain (2, 8). Similar to previously re-
ported findings, our case also revealed multifocal white matter lesions hyperintense on T2-
weighted image and disseminated punctate enhancing lesions in the white and deep gray 
matter throughout the cerebral and cerebellar hemisphere and brainstem. There were sever-
al larger homogenously enhancing nodules of iso-signal on T2-weighted image with perile-
sional edema in the subcortical white matter in the right frontal and temporal lobes. These 
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lesions did not show diffusion restriction. Without histopathologic confirmation of each 
brain lesion, we are not sure whether the size of the enhancing lesion is correlated with his-
topathologic grade of LG. Tateishi et al. (8) have suggested that nodular or mass-like en-
hancements could represent granuloma formation while punctate and linear enhancements 
represent abnormal perivascular filtrates and the affected vessel wall regardless of the grade 
of LG. In the literature, data regarding the correlation of imaging feature and histopathologic 
grade of LG are scarce. They remain to be elucidated in the future. 

A wide spectrum of CT and MR appearances have been reported in cases of CNS LG in-
cluding unifocal or multifocal white matter and/or gray matter lesions with variable en-
hancement, simulating a wide variety of diseases such as acute disseminated encephalomy-
elitis, multiple sclerosis, vasculitis, lymphoma and high grade glioma, metastasis, 
neurosarcoidosis, leptomeningeal carcinomatosis, and infections, especially tuberculosis in 
cases with associated pulmonary involvement (8). With relatively high incidence of CNS in-
volvement, a brain MRI evaluation is recommended in children suspected of or diagnosed 
with LG, even in patients without neurologic symptom.  

The prognosis of LG is relatively poor. The mortality rate is about 60–90% during 5 years 
and a median survival time is about 14 months (5). The optimal management of patients with 
LG has recently evolved, although there is no standard treatment has been established. There 
were several spontaneously regressed LG cases of low grade lesions and in patients who are 
taking immunosuppressive agents such as methotrexate or tumor-necrosis factor inhibitors 
(5). There was a case report of spontaneous regression of low grade LG in pediatric patient 
presented as cerebellar mass (9). However, according to a previous report, in high grade LG 
progressed lymphoma cases it is more aggressive and also has an inferior outcome compared 
to EBV negative lymphoma (10). In general, patients with low-grade lesions may not need 
treatment or can be managed with steroids and/or correction of immunosuppression while 
aggressive chemotherapy should be prompted for higher grade lesions as in our case. The 
use of chemotherapy has been effective as initial therapy. Recently, rituximab, a monoclonal 
antibody targeting surface molecules of B-cell, has been promising for treatment of LG (5).

In conclusion, we presented a pediatric case of LG progression to diffuse large B-cell lym-
phoma involving brain and lung with imaging features. Although LG is very rare in children, 
a high index of suspicion and awareness of imaging features may allow early diagnosis with 
timely institution of appropriate therapy. 
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