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Introduction

Lymphomatoid granulomatosis is an uncommon disorder
that can present as multiple pulmonary nodules. Systemic
manifestations such as fever, weight loss, skin lesions, and
other organ involvement may occur. The clinical presentation
of lymphomatoid granulomatosis can mimic infectious dis-
eases (eg, tuberculosis), vasculitis, or metastatic malignan-
cies.1 Lymphomatoid granulomatosis should be considered in
patients who present with pulmonary nodules and systemic
symptoms.

Case Summary

A 58-year-old man presented to the pulmonary clinic with
fever, weight loss, night sweats, and cough of 3 days dura-
tion. Three weeks before presenting, his illness began with
nasal congestion, mild cough, and generalized muscle pain
and fatigue. The patient was treated symptomatically for pre-
sumed upper-respiratory viral infection. He was not treated
with antibiotics. The patient had fevers as high as 38.6°C and
had lost about 14 kg during the 2 weeks before presentation.
A chest radiograph was reported to show multiple pulmonary
lesions. His medical history was notable for hypertension,
hypercholesterolemia, and allergic sinusitis. He denied using
illicit drugs. The patient also had no important exposure his-
tory. He had no risk factors for human immunodeficiency
virus. He was an ex-smoker. He was taking aspirin 81 mg/d,
losartan 50 mg/d, and fluoxetine 20 mg/d.

On presentation the patient was alert and in no respira-
tory distress. Vital signs were temperature 37.7°C, heart
rate 94 beats/min, respiratory rate 16 breaths/min, and blood
pressure 154/70 mm Hg. Oxygen saturation (measured via
digital pulse oximetry) was 92% while breathing ambient
air. There were bilateral palpable, nontender, mobile lymph
nodes in the axillary and inguinal areas. The lymph nodes
were soft and 1–2.5 cm. Chest, cardiac, abdominal, and
skin examinations were unremarkable. There was no club-
bing. Neurological examination revealed no focal defect.
White-blood-cell count was 5.8 � 103/dL. Hemoglobin
was 13.7 g/dL. Serum electrolytes and renal function were
normal. Spirometry values were normal. A computed to-
mogram (CT) showed bilateral pulmonary nodules, pre-
dominantly in the lower lobes, along the bronchoalveolar
structures (Fig. 1). There was no mediastinal or hilar lymph-
node enlargement. The differential diagnosis included tu-
berculosis, non-tuberculous mycobacteria, fungal infection,
vasculitis, amyloidosis, collagen-vascular disorder, lym-
phoma, and metastatic lung disease.

Further evaluation revealed absent antinuclear antibody
and anti-neutrophil cytoplasmic antibody, and normal
erythrocyte sedimentation rate. Routine blood cultures and
sputum cultures for acid-fast bacilli were negative. An
F-18 fluorodeoxyglucose positron emission tomogram
showed multiple hypermetabolic pulmonary nodules, pre-
dominantly in the lower lobes. The maximum standard
uptake value was 5.7. No extra-pulmonary hypermetabolic
focus was found. CT-guided transthoracic biopsy showed
an angiocentric and angiodestructive infiltrate of lymphoid
cells in the vascular wall, with surrounding infarct-like
tissue necrosis (Fig. 2). Immunohistochemical stain showed
the lymphoid infiltrate to consist of a polymorphous mix-
ture of CD3� T cells and CD20� B cells, some of which
were large and atypical. Numerous cells were positive for
Epstein-Barr virus by in situ hybridization with the Ep-
stein-Barr-virus-encoded ribonucleic-acid probe. T-cell re-
ceptor gene rearrangement and immunoglobin heavy chain
gene rearrangement by polymerase chain reaction showed
no evidence of clonal T cells or B cells. Lung-tissue cul-
tures were negative for fungal or mycobacterial pathogens.
Lymphomatoid granulomatosis was our diagnosis.
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Head, abdomen, and pelvis CT with intravenous con-
trast were essentially normal. He was started on rituximab
therapy and oral prednisone. Fever and generalized muscle
pain improved within the first week after therapy. One
month after initiation of therapy, chest CT showed persis-
tence of the previously identified lesions and several new
lesions. Chemotherapy with the combination of cyclophos-
phamide, doxorubicin, vincristine, and prednisone was
added to the rituximab regimen. Two months later he de-
veloped a generalized tonic-clonic seizure. Although brain
CT was normal, magnetic resonance imaging showed bi-
lateral leptomeningeal enhancement. Unfortunately, the pa-
tient died about 6 months after presentation, due to pro-
gressive pulmonary and central-nervous-system disease.

Discussion

Lymphomatoid granulomatosis is an uncommon and
unique systemic lymphoproliferative disorder with angi-
itis. It is described as an atypical angiocentric and angiode-
structive lymphoproliferative disorder of extranodal lym-
phoid tissue, and its clinicopathological manifestations
range from inflammatory vasculitis to malignant B-cell
lymphoma.1 It was originally described by Liebow et al in
1972, when it was encountered while studying Wegener
granulomatosis. Liebow et al coined the term lymphoma-
toid granulomatosis to differentiate it from Wegener gran-
ulomatosis and to emphasize their similarities, including
their pulmonary manifestations and systemic nature.2 How-
ever, lymphomatoid granulomatosis is a misnomer because
granulomatous inflammation similar to that of Wegener
granulomatosis is extremely rare in lymphomatoid granu-
lomatosis. In the original description by Liebow, only one
of 40 patients showed non-necrotizing granuloma, and the
description of granulomatosis consisted of foci of necrosis
and atypical infiltrate in continuity with necrotic vessels.2

As suggested by Liebow et al, lymphomatoid granulo-
matosis is associated with Epstein-Barr virus that primar-
ily infects B cells, with extensive reactive T-cell infiltra-
tion, so lymphomatoid granulomatosis is more accurately
described as an Epstein-Barr-virus-positive and T-cell-rich
B-cell lymphoproliferative disorder.1,3

Lymphomatoid granulomatosis is more common in
males (male-to-female ratio 1.7/1). The mean age at onset
is 34–48 years (range 2.5–85 y), and the mean time from
onset of symptoms to diagnosis is about 8.5 months. It is
a commonly a multiorgan disorder. Subclinical disease has
been reported in 3–4% of patients. Systemic manifesta-
tions include fever (65%), malaise (57%), weight loss
(55%), arthralgia (22.5%), and myalgia (3%). Several con-
ditions have been reported in association with lymphoma-
toid granulomatosis (Table 1).1-6 Although radiographic or
pathology evidence of pulmonary involvement is almost
always present, only 67% of patients have pulmonary symp-
toms, mainly cough and dyspnea. Deep chest discomfort,
pleuritic chest pain, and massive hemoptysis can also oc-
cur.1-6 Chest imaging main findings are nodules or masses
with poorly defined margins. The reported lesions have
been 1–8 cm, and their distribution is: diffuse 50%, lower
lobes 37.5%, unilateral 12.5%, upper lobe 6%, and peri-
hilar 6%.7,8

Thick-walled cavities and thin-walled cysts have also
been described. Mass like-consolidation and pleural-based
densities that suggest infarction can also be seen on chest
radiographs. Pleural effusions (25%) are usually small and
present as costophrenic angle blunting.7,8 Nodules are char-
acteristically seen along bronchovascular structures and
interlobular septa. Mediastinal lymphadenopathy is visible
on CT in 60% of patients.7,8

Fig. 1. Computed tomogram shows multiple pulmonary nodules.
(Courtesy of Christopher Nguyen MD, Thomas Jefferson Univer-
sity, Philadelphia, Pennsylvania.)

Fig. 2. Needle biopsy shows an angiocentric and angiodestructive
infiltrate of lymphoid cells in the vascular wall, with surrounding
infarct-like tissue necrosis.
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Skin involvement is a common extrapulmonary manifes-
tation of lymphomatoid granulomatosis. Multiple erythema-
tous papules visible on the dermis are common but are usu-
ally asymptomatic. The disease may also involve the
subcutaneous tissue and present as painful subcutaneous nod-
ules that can ulcerate.9 Peripheral neuropathy is clinically
characterized by paresthesia, predominantly in the lower ex-
tremities. Cranial-nerve involvement has also been seen, and
this can produce facial nerve palsy, diplopia, transient blind-
ness, proptosis, vertigo, or deafness. Central-nervous-system
manifestations include confusion, seizure, ataxia, and hemi-
paresis.1,4,5 Magnetic resonance imaging findings includemul-
tiple focal intraparenchymal lesions and leoptomeningeal and
cranial-nerve (eg, V, VII, and VIII) enhancement. Cerebro-
spinal fluid may show abnormal protein and glucose concen-
trations. Abnormal B cells have been detected in 20% of
patients with central-nervous-system involvement. Since cen-
tral-nervous-system disease can be asymptomatic, central-
nervous-system imaging (with or without cerebrospinal fluid
analysis) should be considered in newly diagnosed patients.10

Renal and liver lesions are commonly asymptomatic. Lymph-
node enlargement, splenomegaly, and bone-marrow involve-
mentare lesscommon,especiallyearly in thediseasecourse.1-6

Although spontaneous remission or a waxing-and-wan-
ing course may be seen, the overall prognosis is poor. The
mortality has been 53–63.5%. Median survival is about 14
months to 4 years from the time of diagnosis. Ninety-four
percent of deaths occur in the first 36 months after diag-
nosis.1,3 Table 1 summarizes the poor prognostic predic-
tors and causes of death.1,3-6 About 25% of patients may
develop aggressive diffuse large B-cell lymphoma. There
is no consensus or prospective study to guide therapy.
There have been mixed results from treatment with pred-
nisone, cyclophosphamide, interferon alpha-2b, and ritux-
imab or their combinations, and the combination of cyclo-
phosphamide, doxorubicin, vincristine, and prednisone.1,3-6

Teaching Points

Lymphomatoid granulomatosis is an atypical angiocen-
tric and angiodestructive lymphoproliferative disorder of
extranodal lymphoid tissue that presents with multiple pul-
monary nodules and systemic symptoms. Clinicopatholog-
ical manifestations range from inflammatory vasculitis to
malignant B-cell lymphoma. Progressive pulmonary dis-
ease with massive hemoptysis and asphyxia is a common
terminal event in these patients. Diffuse B-cell lymphoma
occurs in about 25% of patients with lymphomatoid gran-
ulomatosis. The prognosis is poor. Prednisone, cyclophos-
phamide, rituximab, their combinations, and the combina-
tion of cyclophosphamide, doxorubicin, vincristine, and
prednisone have been used with variable success.
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Table1. Conditions Associated With Lymphomatoid
Granulomatosis, and Predictors of Poor Prognosis

Associated Conditions
Hematological malignancies

Acute lymphoblastic leukemia
Chronic lymphocytic leukemia
Lymphoma
Hodgkin lymphoma
Myelofibrosis

Wiskott-Aldrich syndrome
Common variable immunodeficiency
Acquired immune deficiency syndrome
Carcinoma and chemotherapy
Renal transplantation
Autologous stem-cell transplantation
Rheumatoid arthritis treated with methotraxate
Sarcoidosis
Liver disease

Biliary cirrhosis
Chronic hepatitis

Retroperitoneal fibrosis
Skin disease

Psoriasis
Dermatitis herpetiformis

Predictors of Poor Prognosis
Central-nervous-system involvement
Presence of numerous large atypical lymphoid cells
Young age (� 25 y)
Leukocytosis
Hepatomegaly
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