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ABSTRACT

Lymphadenopathy is a common clinical finding and is
frequently benign. Warning signs suggestive of a malig-
nant etiology include lymph nodes >2 cm in size, supra-
clavicular location, and generalized lymphadenopathy
associated with hepatosplenomegaly or systemic symp-
toms. A metastatic solid tumor is always in the differential
diagnosis of localized lymphadenopathy, particularly in
older individuals. In the case of more generalized lympha-
denopathy, in addition to the more common lymphomas,
benign etiologies as well as benign and atypical lympho-
proliferative disorders need to be considered. Benign eti-
ologies of lymphadenopathy can include infections,
autoimmune disorders, drug hypersensitivity reactions,

sarcoidosis, and amyloidosis. Rare but benign lymphopro-
liferative disorders include Kikuchi’s disease, Rosai-
Dorfman disease, and progressive transformation of
germinal centers. Atypical lymphoproliferative disorders
that bear close surveillance for evolution to a more aggres-
sive malignancy include Castleman’s disease, lymphoma-
toid granulomatosis, and lymphomatoid papulosis.
Previously considered in this category but now classified as
a true lymphoma is angioimmunoblastic lymphadenopa-
thy with dysproteinemia. Physicians need to be aware of all
of these disorders when evaluating suspicious lympha-
denopathy, while also considering the more common 
lymphomas and leukemias. The Oncologist 2004;9:406-416
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INTRODUCTION

Lymphadenopathy is a common clinical finding with a
broad differential diagnosis. Isolated enlarged lymph nodes
may be found in healthy adults, particularly in the cervical
area, and are often without clinical significance [1]. In one

series of 543 patients referred by their primary care doctors
for further evaluation of worrisome lymphadenopathy, only
17.5% had an underlying malignant disorder, with 11.4%
having a lymphoproliferative disorder and 6.1% having a
metastatic solid tumor [2]. Thirty-one percent of those
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patients had benign reactive lymphadenopathy and 26%
had miscellaneous non-neoplastic diseases.

How, then, does one distinguish concerning from
insignificant lymphadenopathy? Lymph nodes <1 cm in size
are rarely malignant [3]. Single or localized lymph nodes may
suggest a local infection, although even isolated enlarged
supraclavicular, axillary, or epitrochlear lymph nodes have a
greater probability of malignancy [3, 4]. Metastatic solid
tumors are often associated with localized lymphadenopathy,
particularly when the lymph nodes are firm, hard, and fixed to
the adjacent tissue. Generalized lymphadenopathy, however,
particularly if associated with hepatosplenomegaly, an abnor-
mal complete blood count, or B symptoms, is particularly
concerning for lymphoma or a systemic disease that mimics
lymphoma. In this article, we review the diseases that can
cause generalized lymphadenopathy and, therefore, mimic
lymphoma (Table 1). We specifically do not address the com-
mon malignant lymphomas and leukemias themselves,
although they often present with regional or generalized 

lymphadenopathy. Instead, we focus on the clinical mimics of
these lymphomas, which can be subdivided as follows:
infections, particularly HIV or Epstein-Barr virus (EBV);
autoimmune, hypersensitivity, or other benign disorders
including sarcoidosis; benign reactive lymphadenopathies,
like Kikuchi’s disease; and atypical potentially malignant
lymphoproliferative disorders, including Castleman’s disease
and lymphomatoid granulomatosis.

INFECTIONS

The range of infections that can cause significant lym-
phadenopathy is extensive. Acute bacterial infections, gener-
ally streptococcal or staphylococcal, are generally identified
in the primary care setting. In the referral setting, in patients
with persistent, multifocal lymphadenopathy, the most com-
mon infections identified are toxoplasmosis, tuberculosis,
EBV, and HIV [2, 5]. EBV infection is associated with a
clinical spectrum of lymphoproliferative disease ranging
from infectious mononucleosis to polyclonal posttransplant
lymphoproliferation to Hodgkin’s disease (HD) [6] and non-
Hodgkin’s lymphomas (NHLs), particularly those that arise
in immunodeficient patients including transplant recipients
and HIV patients [7-9]. Similarly, although HIV is associated
with benign lymphadenopathy, HIV disease is also highly
associated with the development of NHLs, HD [10], Castle-
man’s disease (see below), and Kaposi’s sarcoma (KS).
Therefore, even if EBV or HIV disease is identified, lymph
node biopsy is still necessary for significantly enlarged or
hard lymph nodes.

AUTOIMMUNE DISORDERS

Almost any autoimmune disorder can be associated with
lymphadenopathy, but the most common associations are
with rheumatoid arthritis, systemic lupus erythematosus
(SLE), and Sjogren’s syndrome [11]. Lymphadenopathy may
occur in as many as 75% of rheumatoid arthritis patients at
some time during the illness. Although the enlarged nodes
may be related to inflamed joints, generalized adenopathy
can also occur, often when the disease is active [11, 12].
Pathology generally shows reactive lymphoid hyperplasia
with interfollicular plasmacytosis [12]. Lymphadenopathy in
SLE is also quite common, occurring in 25%-67% of patients
[13], and occasionally representing the presenting symptom
[14]. Lymph node pathology in this case generally shows a
diffuse hyperplasia with scarce follicles [11].

Sjogren’s syndrome is characterized clinically by ocular
and oral dryness, with lymphocytic infiltration of salivary and
lacrimal glands and a polyclonal B cell activation [11]. Devel-
opment of a lymphoproliferative disorder may be heralded 
by marked enlargement of the salivary glands or worsening
lymphadenopathy [11]. Lymph node biopsies in Sjogren’s

Table 1. Causes of lymphadenopathy

Miscellaneous benign causes Lymphoproliferative disorders

Infections Benign
Streptococcal, staphylococcal Kikuchi’s disease
Toxoplasmosis Rosai-Dorfman disease
Cat-scratch disease Vascular transformation of sinuses
Tuberculosis, atypical mycobacteria Inflammatory pseudotumor of lymph 

nodes
EBV (infectious mononucleosis) Progressive transformation of germinal 
HIV centers

Atypical
Autoimmune Polyclonal

Rheumatoid arthritis, SLE Unicentric Castleman’s disease
Sjogren’s syndrome Multicentric Castleman’s disease

Drug hypersensitivity
Anticonvulsants Clonal

Phenytoin, carbamazepine Lymphomatoid granulomatosis
Antibiotics Lymphomatoid papulosis

Sulfas, penicillins, erythromycin Angioimmunoblastic lymphadenopathy 
with dysproteinemia

Aspirin
Allopurinol

Sarcoidosis Other malignant causes

Amyloidosis Non-Hodgkin’s lymphomas
Hodgkin’s lymphoma

Silicone Acute and chronic leukemias

Vaccine-induced Metastatic solid tumors

Storage diseases
Gaucher’s disease
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syndrome frequently show reactive adenitis or atypical 
lymphoid hyperplasia [15], although patients with Sjogren’s
syndrome do have an estimated 44-fold increase in risk for
the development of NHL [16]. These lymphomas are most
commonly marginal zone lymphomas [17-19] and most
commonly located in the salivary glands. Rapid enlargement
of the salivary glands, with or without persistent
lymphadenopathy, again mandates a lymph node biopsy.

DRUG HYPERSENSITIVITY

Hypersensitivity reactions to drugs can cause diffuse lym-
phadenopathy, sometimes but not always in association with
fever, rash, or eosinophilia [11, 20]. The classic culprits are
anticonvulsants, particularly phenytoin, for which the syn-
drome was first described in 1959 [20], and carbamazepine.
Other implicated drugs include sulfas, penicillins, allopurinol,
aspirin, and erythromycin [11]. These reactions tend to occur
within several months of initiation of the drug and tend to
abate within a couple of weeks after discontinuation of the
drug [11]. Biopsy most often shows features similar to
viral-induced lymphadenopathy, with partial or complete
effacement of nodal architecture by a polymorphous infiltrate
of immunoblasts, small lymphocytes, eosinophils, and plasma

cells [21]. However, a wide range of pathologic abnormali-
ties may be seen, from reactive hyperplasias to malignant
lymphomas [11, 21, 22]. The pathogenesis of these lesions
remains speculative but is thought to be related to drug-
induced immunologic disturbances, including reduced 
cellular and humoral immunity [11].

MISCELLANEOUS BENIGN DISORDERS

A variety of other benign conditions is associated with
lymphadenopathy. Sarcoidosis requires particular mention
since it can quite easily mimic lymphoma with diffuse lym-
phadenopathy (Fig. 1). Generally this distinction requires a
lymph node biopsy, which is definitive. Amyloidosis can also
cause lymphadenopathy (Fig. 2), although generally not with-
out other characteristic complications that include nephrotic
syndrome, congestive heart failure, and neuropathy and help
identify the disease. Silicone used in prosthetic joints and
breast implants is associated with the development of regional
lymphadenopathy up to 15% of the time [23]. A lymph node
biopsy shows reactive lymphoid hyperplasia with multinucle-
ated giant cells containing silicone particles or cystic spaces
and vacuoles related to silicone liquid [24]. Finally, certain
vaccines, particularly smallpox vaccine, may be associated

Figure 1. Sarcoidosis. A) Posterior auricular and suboccipital asymptomatic lymphadenopathy in an 18-year-old African-American male.
Note the characteristic plaque-like skin lesions with flat, waxy tops. B) Same patient as in A, showing greatly enlarged inguinal and femoral
nodes, originally thought to be hernias. C) X-ray from another patient, age 40, with asymptomatic bilateral hilar and mediastinal adenopathy.
D) Low-power view of lymph node biopsy, showing characteristic numerous granulomas.
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with lymphadenopathy, which histologically resembles a viral
EBV-induced lymphadenopathy and can easily be confused
with lymphoma. This “postvaccinial lymphadenitis” gener-
ally occurs 1-2 weeks following the vaccine and then resolves
spontaneously [11].

BENIGN REACTIVE LYMPHOPROLIFERATIVE

DISORDERS

This group of diseases comprises several rare reactive
conditions with little or no potential for malignant transfor-
mation and includes Kikuchi’s disease, Rosai-Dorfman dis-
ease, vascular transformation of sinuses, inflammatory
pseudotumor of lymph nodes, and progressive transformation
of germinal centers.

KIKUCHI’S DISEASE

Kikuchi-Fujimoto disease, or histiocytic necrotizing
lymphadenitis, is a self-limited disease first described in
Japan in 1972 [25, 26]. Clinically, it is characterized most
commonly by posterior cervical lymphadenopathy, fever,
and leukopenia, which most commonly resolve sponta-
neously within about 3 months [27, 28]. The disease gener-
ally affects patients under the age of 40, with a variable
female predominance reported to be 1.25-4 times that of
males [27-30]. Although the lymphadenopathy is most
commonly cervical and generally <2-4 cm in size, occa-
sionally it can be generalized or result in larger lymph
nodes [30]. Histologically, the lymph nodes contain foci of
necrosis with nuclear debris (karyorrhexis) and a prolifera-
tion of histiocytes with eccentrically located, elongated
nuclei (crescentic in appearance). Many immunoblasts can

sometimes be seen, of T cell lineage, but leading to the not
uncommon confusion with lymphoma [29, 30]. Treatment
is generally conservative, with resolution of symptoms
most commonly starting a few weeks after onset. Steroids
may be used for severe symptoms [29]. The etiology of
Kikuchi’s disease remains unclear, with most speculation
focused on an inciting viral infection or a possible autoim-
mune etiology related to SLE. No association has been
found between Kikuchi’s disease and human herpesvirus
(HHV)-8, HHV-6, parainfluenza, or EBV, however [27, 31-
33]. An association with SLE has been reported in at least a
handful of cases, but remains speculative [27, 28, 34].

ROSAI-DORFMAN DISEASE

Rosai-Dorfman disease, or sinus histiocytosis with mas-
sive lymphadenopathy, was first described as a clinical entity
in 1969 [35]. Patients are generally healthy young adults who
present with massive, matted cervical lymphadenopathy,
sometimes associated with fever, polyclonal hypergamma-
globulinemia, and an elevated sedimentation rate [29, 35, 36].
As many as 40% of cases are extranodal, with 75% of those
occurring in the head and neck region [36, 37]. Pathology is
characterized by distention of the lymph node capsule and
histiocytic proliferation throughout the sinuses [29, 36, 37].
The histiocytes stain for S100, CD68, and other macrophage
markers, but not for CD1a, and often show evidence of
phagocytosis of lymphocytes or plasma cells [29, 36, 37]. The
etiology of this disorder remains unclear; speculation has cen-
tered on a histiocytic reaction induced by cytokines or an as-
yet-unidentified infection [29]. HHV-6 and EBV have been
associated with several cases, but a clear link remains to be
confirmed [38]. The disease is generally self-limited, with
about 50% of patients having spontaneous resolution [29, 37,
39]. In most other cases, the disease remains stable without
regression or progression. Rare deaths do occur, due to vis-
ceral involvement or immune dysregulation, at a reported
rate up to 7% [40]. Bulky or symptomatic lesions can be
resected [39]. Little use has been found for radiotherapy or
systemic chemotherapy, although steroids and single-agent
chemotherapy have been used when necessary [29, 37, 39].

VASCULAR TRANSFORMATION OF SINUSES

Vascular transformation of sinuses is an uncommon
reactive process characterized by transformation of lymph
node sinuses into complex endothelial-lined channels [41,
42]. It is often found incidentally in surgical specimens of
lymph nodes, but can also present as lymphadenopathy [29].
Most cases are thought to result from venous or lymphatic
obstruction [41, 43]. Pathologically, the lymph node shows
proliferated vessels within expanded, often sclerosed,
sinuses, and the lymph node parenchyma may show atrophy;

Figure 2. Amyloidosis. Magnetic resonance imaging scan of a 69-
year-old man with newly diagnosed non-small cell lung cancer
(NSCLC) who was found to have bulky mediastinal lymphadenopathy
(subcarinal, arrows) on staging evaluation, suggesting regional
metastases. Mediastinoscopy showed amorphous material exhibiting
green birefringence of congo-red-stained tissue, diagnostic of amy-
loidosis. Reprinted with permission from Partridge et al. [108].
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the differential diagnosis can include Kaposi’s sarcoma.
Treatment is not indicated, but when vascular transformation
is found, a search for occult cancer causing lymph node
obstruction is warranted [29].

INFLAMMATORY PSEUDOTUMOR OF LYMPH NODES

Inflammatory pseudotumor of lymph nodes occurs
mainly in young adults who present with enlarged lymph
nodes in single or multiple sites, often associated with sys-
temic complaints [44, 45]. The nodes may be quite large
(>3 cm) and involve central as well as peripheral sites.
Lymph node biopsy reveals activated histiocytes, inflam-
matory cells, and fibroblasts, with associated blood vessels,
in a sclerotic stroma, mostly within the connective tissue
framework of the lymph node [29]. The nodal parenchyma
is often spared. Inflammatory pseudotumor of lymph nodes
probably represents the end result of a response to infec-
tion, with reported association with toxoplasmosis [29, 44,
45]. Spontaneous regression occurs in almost all cases.

PROGRESSIVE TRANSFORMATION OF GERMINAL

CENTERS

Progressive transformation of germinal centers (PTGC)
was first described in 1975 [46] and is generally identified
as unexplained, asymptomatic lymphadenopathy in young
adults. Pathologically it is associated with follicular hyper-
plasia and characterized by the loss of a defined border
between the germinal center and the lymphocytes of the
mantle zone, which expand and replace the germinal center
[47]. Overall lymph node architecture is preserved, how-
ever, in contrast to Hodgkin’s disease [47]. The chief impor-
tance of the diagnosis of PTGC is that it may be associated
with nodular lymphocyte-predominant Hodgkin’s disease
(NLPHD). Retrospective studies initially suggested that 1%
of cases of NLPHD may be preceded by PTGC, and another
1.5% of cases may be simultaneously or subsequently diag-
nosed with NLPHD [47, 48]. Small prospective studies have
shown that the diagnoses of PTGC and HD often coincide,
but that only about 2.5% of patients with PTGC go on to
develop HD [47]. The etiology of PTGC remains obscure,
but may be related to immune dysregulation [49]. No ther-
apy is required. Lymph nodes may remain stable for many
years or regress spontaneously.

ATYPICAL LYMPHOPROLIFERATIVE DISORDERS

Unlike the last category of benign lymphoproliferative
disorders, atypical lymphoproliferative disorders have
significant potential for or have already acquired a malig-
nant phenotype. Representative of this category is
Castleman’s disease, which likely is several different dis-
eases, but presently is best subclassified as unicentric or

multicentric and by the presence or absence of HHV-8.
Angioimmunoblastic lymphadenopathy with dysproteine-
mia (AILD) likely represents an evolving malignant T-
cell clone, but because of its malignant clinical course is
now classified as a true lymphoma. Finally, lymphoma-
toid granulomatosis and lymphomatoid papulosis repre-
sent atypical, frequently clonal lymphoproliferative
disorders with high propensities to convert to malignant
lymphoma.

UNICENTRIC CASTLEMAN’S DISEASE

Castleman’s disease was first described in 1956 by
Benjamin Castleman [50], who identified a series of soli-
tary hyperplastic mediastinal lymph nodes with small
atrophic germinal centers resembling Hassall’s corpuscles
of the thymus. Subsequent work identified two subtypes of
the same disease, with Castleman’s subtype being the hya-
line vascular variant and the new subtype having more
extensive plasmacytosis in the interfollicular regions and
therefore being called the plasma cell variant [51]. All of
these initially described patients had unicentric disease.
Patients with unicentric Castleman’s disease are often
asymptomatic, with their disease found incidentally on
imaging, and approximately 90% of cases are of the hyaline
vascular variant. About 10%-20% of patients with unicen-
tric disease present with the plasma cell variant, and their
characteristics are similar to those of patients with the hya-
line vascular type except that 50% have systemic symp-
toms. Overall, in unicentric disease, the lesion is located in
the mediastinum or hilum 70% of the time, with the
abdomen as the next most frequent site of lesions.
Peripheral lymphadenopathy and laboratory abnormalities
are uncommon, and complete resection is curative, with no
reported recurrences in any series. For those patients whose
lesions cannot be completely resected, outcomes remain
favorable since the partially resected masses often remain 
stable and asymptomatic for many years [51-53].

MULTICENTRIC CASTLEMAN’S DISEASE

Multicentric Castleman’s disease (MCD) was first
described as an entity in 1978 [54]. MCD is a systemic dis-
ease with significant peripheral lymphadenopathy and
hepatosplenomegaly, as well as frequent fevers, night sweats,
fatigue, and weight loss [55]. Pathologically, it is generally of
the plasma cell variant. The disease is more common in
patients with HIV and Kaposi’s sarcoma, a fact that led to the
discovery of the association of MCD with HHV-8. HHV-8 is
a human herpesvirus that was identified first as the causative
agent of Kaposi’s sarcoma, and since then as the causative
agent of primary effusion lymphomas [56, 57]. Multiple
studies have confirmed that HHV-8 is universally found in
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HIV-associated MCD and present in approximately 40%-50%
of cases of HIV-negative MCD [57, 58]. Thus far, only one
case of unicentric Castleman’s disease has been reported to
be associated with HHV-8 [59-61], suggesting that, in fact,
unicentric Castleman’s disease may be a different disease
from MCD.

Several different patterns of disease progression have
been described in MCD [62, 63]. A rapidly progressive form
can lead to death within weeks and may be more common in
HIV-positive patients [64, 65]. A chronic persistent form of
MCD is often of ill-defined, indolent onset and can persist
for months to a few years without worsening. An episodic
relapsing form may be aggressive for a short period and
then remit spontaneously or in response to treatment, only
to recur at a later time. Regardless of the pattern, however,
median survival in the pre-HIV era was only 26-30 months
[62, 63]. HIV-infected patients with MCD fare even more
poorly, with an overall mortality rate of 70%-85% and a
median survival time of only 8-14 months [65, 66].

Most patients die of fulminant infection or the develop-
ment of other malignancies, particularly KS and NHL. KS
was noted at some point in the clinical course of 13% of
Castleman’s cases historically [55]. In recently described
HIV-positive patients with MCD, who are universally
infected with HHV-8, fully 70% have also had KS [63-66].
NHL is also significantly associated with MCD, with approx-
imately 15%-20% of MCD patients presenting with or devel-
oping intermediate- to high-grade NHL, most commonly the
immunoblastic type [62, 63, 67-69]. A prospective cohort
study of 60 HIV-positive patients with MCD found that 14
developed HHV-8+ NHL 0-76 months after MCD diagnosis,
for an actuarial 2-year incidence of 24.3%, which is 15-fold
greater than expected for HIV patients in general [70].

Treatment for MCD remains suboptimal. Steroids, single
chemotherapy agents such as etoposide and vinblastine, and
anti-human interleukin-6 antibody can temporarily mitigate
symptoms but generally do not result in prolonged remis-
sions [62, 66, 67, 71]. Recent interest has focused on ritux-
imab, which has been able to induce 3-12 month remissions
in four of six patients reported [72, 73], but whose safety and
ultimate efficacy remain to be determined. Two patients
treated with rituximab developed worsening of Kaposi’s sar-
coma [72], but the relationship of this worsening to rituximab
is unclear.

ANGIOIMMUNOBLASTIC LYMPHADENOPATHY WITH

DYSPROTEINEMIA

AILD is a lymphoproliferative disorder first described
in 1974 [74-76]. Although affected patients present with
signs and symptoms of malignant lymphoma, histologic
features suggest a benign process [74, 76]. The clinical

course is malignant, however, and clonal T-cell populations
can be identified, so the disorder is now properly classified
as a T-cell lymphoma.

Patients are generally in their sixth or seventh decade
of life and present with a several-week history of fever,
night sweats, weight loss, pruritus, generalized lym-
phadenopathy, and often hepatosplenomegaly and skin
rash [74, 76-78]. Coombs’ positive hemolytic anemia and
polyclonal hypergammaglobulinemia are common [74, 76-
78]. Histologically, the lymph nodes are characterized by
effacement of the nodal architecture by a pleomorphic cel-
lular infiltrate that includes small and medium-sized lym-
phocytes, immunoblasts, plasma cells, histiocytes, and
eosinophils [77, 79, 80]. Prominent vascular proliferation
is seen throughout, with atrophic germinal centers.
Immunoblasts are scattered throughout the cellular infil-
trate; if sheets or clusters of immunoblasts are seen, the
histologic appearance is consistent with frank malignant
lymphoma, but this feature does not predict outcome and
the disease is classified as a lymphoma regardless of the
presence or absence of this feature [74, 80].

Determining the clonality of this lesion was initially
challenging. Cytogenetic analysis identified a high inci-
dence of trisomy 3, trisomy 5, and +X in patients with
AILD, and in 47% of those cases, more than one clone was
detected, suggesting that the disorder can, at least initially,
be oligoclonal or polyclonal [81]. T-cell receptor (TCR)
gene rearrangements can be identified in approximately
70% of cases, with occasional cases also showing
immunoglobulin heavy chain gene rearrangement [80, 82-
84]. Multiple TCR clones can appear and disappear with
time in a single lesion [80, 82]. If histologic features of
lymphoma emerge, often one dominant clone is seen, and
that clone has the phenotype of a helper CD4+ T cell [83].
These findings suggest that AILD may begin as an abnor-
mal immune response, with an impaired ability to regulate
expansion of oligoclonal T-cell clones that then evolve into
dominant monoclonal T-cell clones [80, 81].

The clinical course of AILD is aggressive, consistent
with its classification as a lymphoma. Mortality rates range
from 40%-73%, with median survival times of 13-48
months [74, 76, 85-87]. Up to half the patients die of infec-
tious complications, including opportunistic infections [74,
76, 77, 80, 85-87]. Over the course of the disease, approxi-
mately 20% of patients develop histologic evidence of an
aggressive lymphoma of B- or T-cell origin [77, 86]. The
curability of the disorder is uncertain; 22%-29% of patients
have been reported to be in persistent first complete remission
at 4-5 year follow-up [86, 87].

Treatment recommendations are based on small series,
and most of the options have 30%-60% response rates [77,
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86]. Combination chemotherapy achieves a higher remis-
sion rate than steroids alone, but remissions are often short
lived [85, 87]. Alpha-interferon, cyclosporin A, and the
purine analogues fludarabine and cladribine have been
reported to induce remission in a small number of patients
[77, 88-90]. High-dose chemotherapy with autologous
stem cell support has been reported to induce sustained
remission in several patients [87, 91], but remains investi-
gational. New approaches are clearly required to improve
the outcome of this disorder.

LYMPHOMATOID GRANULOMATOSIS

Lymphomatoid granulomatosis (LG) was originally
described as a form of pulmonary angiitis similar to
Wegener’s granulomatosis [92, 93]. The lesion demon-
strates an angiocentric, angiodestructive polymorphous
inflammatory infiltrate, with scattered large, atypical lym-
phoid cells. Although LG was originally believed to be of
T-cell origin due to the abundance of T lymphocytes in the
infiltrate, no evidence of clonal TCR gene rearrangements
could be found [92, 94, 95]. The large atypical cells in the
infiltrate were then noted to be EBV-infected B cells, at
least some of which harbored clonal immunoglobulin gene
rearrangements, thus identifying LG as an EBV-related B-cell
lymphoproliferative disorder [92, 94-97].

Patients are generally in their fourth to sixth decade
of life with a 2-3:1 male predominance [92, 98-100].
They most commonly present with cough, shortness of
breath, or chest pain due to lung involvement, but also
often have systemic symptoms including fevers, fatigue,
and weight loss [92, 98-100]. Radiographically, pul-
monary lesions generally appear as bilateral nodules
favoring the lower lung fields. Skin lesions occur in 20%-
50% of patients and may present as an erythematous rash,
subcutaneous nodules, or indurated plaques [101].
Central nervous system (CNS) involvement occurs in up
to one-third of patients and is a poor prognostic factor
[100]; lumbar puncture is often nondiagnostic, but CNS
imaging may show nodular lesion(s). Early in the disease
course lymphoid tissues are often spared, but become
involved with disease progression [92].

The clinical course of this disease is extremely vari-
able, ranging from occasional spontaneous resolution to
rapid fatality [92, 98-100]. The largest series, of 152
patients, reported a 67% mortality rate and a median sur-
vival time of 14 months [100], with patients dying of pul-
monary complications, infection, CNS disease, or
lymphoma. In an effort to better predict the disease
course, histologic grading of the lesion based on the num-
ber of EBV-positive large atypical B cells is often used
[92, 96, 97]. Grade I lesions have very rare EBV-positive

cells, grade II lesions contain scattered EBV-positive
cells, and grade III lesions have sheets of large atypical
EBV-positive cells and are histologically diagnostic of
frank malignant lymphoma [92, 96, 97]. Many patients
with rapid progression have this histologic evidence of
large cell lymphoma on repeat biopsy or at autopsy [92,
98-100]. The grading likely reflects a progression of
malignant transformation analogous to that seen in post-
transplant EBV lymphoproliferative disorders.

The benefit of treatment has been difficult to establish
in the early phases of the disease. The two largest older
series failed to show a difference in outcome among
patients treated with chemotherapy, steroids, or observation
[98, 100]. The only prospective study did suggest that treat-
ment with cyclophosphamide and steroids could induce
prolonged complete remissions [99]. For asymptomatic
patients with minimal disease burden and grade I or II dis-
ease, observation may be reasonable. For patients with
more aggressive grade I or II disease, or with grade III dis-
ease, treatment for lymphoma with chemotherapy such as
CHOP is appropriate [92].

LYMPHOMATOID PAPULOSIS

Lymphomatoid papulosis (LP) is a cutaneous T-cell
lymphoproliferative disorder that is clinically indolent but
histologically malignant [102, 103]. Patients present with
multiple skin papules or nodules, generally <3 cm in size,
which may wax and wane for years [102, 103].
Histologically, the lesion is characterized by a population
of activated malignant-appearing CD4+ CD30+ helper T
cells, which resemble Reed-Sternberg cells, in a back-
ground of small lymphocytes [104]. These CD30+ cells
have now been clearly shown to share the same TCR gene
rearrangement, which is not shared with the CD30– cells
[105, 106]. This finding establishes LP as a clonal T-cell
lymphoproliferative disorder. Despite its indolent course,
20%-80% of LP patients eventually develop frank lym-
phoma, generally HD, cutaneous T-cell lymphoma, or
anaplastic large cell lymphoma [102, 103, 106]. These lym-
phomas carry the same TCR gene rearrangement as the LP,
which suggests clonal evolution and explains the high inci-
dence of lymphomas in this disorder [102, 105, 107].
Treatment of the LP does not appear to alter the natural his-
tory of the disorder and therefore is generally reserved for
symptoms [103].

ACKNOWLEDGMENT

Dr. Jennifer Brown is supported in part by the Clinical
Investigator Training Program: Harvard/MIT Health Sciences
and Technology—Beth Israel Deaconess Medical Center, in
collaboration with Pfizer, Inc.



Brown, Skarin 413

REFERENCES

1 Linet OI, Metzler C. Incidence of palpable cervical nodes in
adults. Postgrad Med 1977;62:210-213.

2 Chau I, Kelleher MT, Cunningham D et al. Rapid access
multidisciplinary lymph node diagnostic clinic: analysis of
550 patients. Br J Cancer 2003;88:354-361.

3 Pangalis GA, Vassilakopoulos TP, Boussiotis VA et al.
Clinical approach to lymphadenopathy. Semin Oncol
1993;20:570-582.

4 Fijten GH, Blijham GH. Unexplained lymphadenopathy in
family practice. an evaluation of the probability of malignant
causes and the effectiveness of physicians’ workup. J Fam
Pract 1988;27:373-376.

5 Abba AA, Bamgboye AE, Afzal M et al. Lymphadenopathy
in adults: a clinicopathological analysis. Saudi Med J
2002;23:282-286.

6 Hjalgrim H, Askling J, Rostgaard K et al. Characteristics of
Hodgkin’s lymphoma after infectious mononucleosis. N Engl
J Med 2003;349:1324-1332.

7 Shibata D, Weiss LM, Nathwani BN et al. Epstein-Barr virus
in benign lymph node biopsies from individuals infected
with the human immunodeficiency virus is associated with
concurrent or subsequent development of non-Hodgkin’s
lymphoma. Blood 1991;77:1527-1533.

8 Seiden MV, Sklar J. Molecular genetic analysis of post-trans-
plant lymphoproliferative disorders. Hematol Oncol Clin North
Am 1993;7:447-465.

9 Filipovich AH, Mathur A, Kamat D et al. Primary immun-
odeficiencies: genetic risk factors for lymphoma. Cancer
Res 1992;52(suppl 19):5465s-5467s.

10 Goedert JJ. The epidemiology of acquired immunodeficiency
syndrome malignancies. Semin Oncol 2000;27:390-401.

11 Segal GH, Clough JD, Tubbs RR. Autoimmune and iatrogenic
causes of lymphadenopathy. Semin Oncol 1993;20:611-626.

12 Kojima M, Hosomura Y, Itoh H et al. Reactive proliferative
lesions in lymph nodes from rheumatoid arthritis patients: a
clinicopathological and immunohistological study. Acta Pathol
Jpn 1990;40:249-254.

13 Estes D, Christian CL. The natural history of systemic lupus
erythematosus by prospective analysis. Medicine (Baltimore)
1971;50:85-95.

14 Dubois EL, Tuffanelli DL. Clinical manifestations of sys-
temic lupus erythematosus: computer analysis of 520 cases.
JAMA 1964;190:104-111.

15 McCurley TL, Collins RD, Ball E et al. Nodal and extranodal
lymphoproliferative disorders in Sjogren’s syndrome: a clinical
and immunopathologic study. Hum Pathol 1990;21:482-492.

16 Kassan SS, Thomas TL, Moutsopoulos HM et al. Increased
risk of lymphoma in sicca syndrome. Ann Intern Med
1978;89:888-892.

17 Voulgarelis M, Dafni UG, Isenberg DA et al. Malignant 
lymphoma in primary Sjogren’s syndrome: a multicenter, 

retrospective, clinical study by the European Concerted Action
on Sjogren’s Syndrome. Arthritis Rheum 1999;42:1765-1772.

18 Tzioufas AG. B-cell lymphoproliferation in primary Sjogren’s
syndrome. Clin Exp Rheumatol 1996;14(suppl 14):S65-S70.

19 Royer B, Cazals-Hatem D, Sibilia J et al. Lymphomas in
patients with Sjogren’s syndrome are marginal zone B-cell
neoplasms, arise in diverse extranodal and nodal sites, and are
not associated with viruses. Blood 1997;90:766-775.

20 Saltzstein SL, Ackerman LV. Lymphadenopathy induced by
anticonvulsant drugs and mimicking clinically and patholog-
ically malignant lymphomas. Cancer 1959;12:164-182.

21 Harris NL, Widder DJ. Phenytoin and generalized
lymphadenopathy. Arch Pathol Lab Med 1983;107:663-664.

22 Hyman GA, Sommers SC. The development of Hodgkin’s
disease and lymphoma during anticonvulsant therapy. Blood
1966;28:416-427.

23 Paplanus SH, Payne CM. Axillary lymphadenopathy 17
years after silicone implants: study with x-ray microanalysis.
J Hand Surg [Am] 1988;13:399-400.

24 Travis WD, Balogh K, Abraham JL. Silicone granulomas:
report of three cases and review of the literature. Hum Pathol
1984;16:19-27.

25 Fujimoto Y, Kozima Y, Yamaguchi K. Cervical subacute
necrotizing lymphadenitis. a new clinicopathologic agent.
Naika 1972;20:920-927.

26 Kikuchi M. Lymphadenitis showing focal reticulum cell hyper-
plasia with nuclear debris and phagocytosis. Nippon Ketsuecki
Gakkai Zasshi 1972;35:379-380.

27 Lin HC, Su CY, Huang CC et al. Kikuchi’s disease: a review
and analysis of 61 cases. Otolaryngol Head Neck Surg
2003;128:650-653.

28 Quintas-Cardama A, Fraga M, Cozzi SN et al. Fatal Kikuchi-
Fujimoto disease: the lupus connection. Ann Hematol
2003;82:186-188.

29 Chan JK, Tsang WY. Uncommon syndromes of reactive
lymphadenopathy. Semin Oncol 1993;20:648-657.

30 Norris AH, Krasinskas AM, Salhany KE et al. Kikuchi-
Fujimoto disease: a benign cause of fever and lymphadenopathy.
Am J Med 1996;101:401-405.

31 Dorfman RF. Histiocytic necrotizing lymphadenitis of Kikuchi
and Fujimoto. Arch Pathol Lab Med 1987;111:1026-1029.

32 Sumiyoshi Y, Kikuchi M, Ohshima K et al. Human her-
pesvirus-6 genomes in histiocytic necrotizing lymphadenitis
(Kikuchi’s disease) and other forms of lymphadenitis. Am J
Clin Pathol 1993;99:609-614.

33 George TI, Jones CD, Zehnder JL et al. Lack of human her-
pesvirus 8 and Epstein-Barr virus in Kikuchi’s histiocytic
necrotizing lymphadenitis. Hum Pathol 2002;34:130-135.

34 Litwin MD, Kirkham B, Henderson DR et al. Histiocytic
necrotising lymphadenitis in systemic lupus erythematosus.
Ann Rheum Dis 1992;51:805-807.



414 Clinical Mimics of Lymphoma

35 Rosai J, Dorfman RF. Sinus histiocytosis with massive lym-
phadenopathy: a newly recognized benign clinicopathologic
entity. Arch Pathol 1969;87:63-70.

36 Foucar E, Rosai J, Dorfman RF. Sinus histiocytosis with
massive lymphadenopathy (Rosai-Dorfman disease): review
of the entity. Semin Diagn Pathol 1990;7:19-73.

37 Kademani D, Patel SG, Prasad ML et al. Intraoral presenta-
tion of Rosai-Dorfman disease: a case report and review of
the literature. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 2002;93:699-704.

38 Levine PH, Jahan N, Murari P et al. Detection of human her-
pesvirus 6 in tissues involved by sinus histiocytosis with mas-
sive lymphadenopathy (Rosai-Dorfman disease). J Infect Dis
1992;166:291-295.

39 Pulsoni A, Anghel G, Falcucci P et al. Treatment of sinus
histiocytosis with massive lymphadenopathy (Rosai-
Dorfman disease): report of a case and literature review. Am
J Hematol 2002;69:67-71.

40 Foucar E, Rosai J, Dorfman RF. Sinus histiocytosis with mas-
sive lymphadenopathy: an analysis of 14 deaths occurring in a
patient registry. Cancer 1984;54:1834-1840.

41 Haferkamp O, Rosenau W, Lennert K. Vascular transforma-
tion of lymph node sinuses due to venous obstruction. Arch
Pathol 1971;92:81-83.

42 Michal M, Koza V. Vascular transformation of lymph node
sinuses—a diagnostic pitfall. Histopathologic and immuno-
histochemical study. Pathol Res Pract 1989;185:441-444.

43 Steinmann G, Foldi E, Foldi M et al. Morphologic findings
in lymph nodes after occlusion of their efferent lymphatic
vessels and veins. Lab Invest 1982;47:43-50.

44 Perrone T, De Wolf-Peeters C, Frizzera G. Inflammatory
pseudotumor of lymph nodes: a distinctive pattern of nodal
reaction. Am J Surg Pathol 1988;12:351-361.

45 Davis RE, Warnke RA, Dorfman RF. Inflammatory pseudotu-
mor of lymph nodes: additional observations and evidence for
an inflammatory etiology. Am J Surg Pathol 1991;15:744-756.

46 Lennert K, Hansmann ML. Progressive transformation of
germinal centers: clinical significance and lymphocytic pre-
dominance Hodgkin’s disease—the Kiel experience. Am J
Surg Pathol 1987;11:149-150.

47 Verma A, Stock W, Norohna S et al. Progressive transfor-
mation of germinal centers: report of 2 cases and review of
the literature. Acta Haematol 2002;108:33-38.

48 Poppema S, Kaiserling E, Lennert K. Hodgkin’s disease with
lymphocytic predominance, nodular type (nodular paragranu-
loma) and progressively transformed germinal centers—a
cytohistological study. Histopathology 1979;3:295-308.

49 Ferry JA, Zukerberg LR, Harris NL. Florid progressive
transformation of germinal centers. Am J Surg Pathol
1992;16:252-258.

50 Castleman B, Iverson L, Menendez VP. Localized mediasti-
nal lymph node hyperplasia resembling thymoma. Cancer
1956;9:822-830.

51 Keller AR, Hochholzer L, Castleman B. Hyaline-vascular
and plasma-cell types of giant lymph node hyperplasia of the
mediastinum and other locations. Cancer 1972;29:670-683.

52 Chronowski GM, Ha CS, Wilder RB et al. Treatment of uni-
centric and multicentric Castleman disease and the role of
radiotherapy. Cancer 2001;92:670-676.

53 Bowne WB, Lewis JJ, Filippa DA et al. The management of
unicentric and multicentric Castleman’s disease: a report of 16
cases and review of the literature. Cancer 1999;85:706-717.

54 Gaba AR, Stein RS, Sweet DL et al. Multicentric giant
lymph node hyperplasia. Am J Clin Pathol 1978;69:86-90.

55 Peterson BA, Frizzera G. Multicentric Castleman’s disease.
Semin Oncol 1993;20:636-647.

56 Chang Y, Cesarman E, Pessin MS et al. Identification of her-
pesvirus-like DNA sequences in AIDS-associated Kaposi’s
sarcoma. Science 1994;266:1865-1869.

57 Gessain A, Briere J, Angelin-Duclos C et al. Human herpes
virus 8 (Kaposi’s sarcoma herpes virus) and malignant lym-
phoproliferations in France: a molecular study of 250 cases
including two AIDS-associated body cavity based lymphomas.
Leukemia 1997;11:266-272.

58 Soulier J, Grollet L, Oksenhendler E et al. Kaposi’s sarcoma-
associated herpesvirus-like DNA sequences in multicentric
Castleman’s disease. Blood 1995;86:1276-1280.

59 Chadburn A, Cesarman E, Nador RG et al. Kaposi’s sar-
coma-associated herpesvirus sequences in benign lymphoid
proliferations not associated with human immunodeficiency
virus. Cancer 1997;80:788-797.

60 Luppi M, Barozzi P, Maiorana A et al. Human herpesvirus-
8 DNA sequences in human immunodeficiency virus-nega-
tive angioimmunoblastic lymphadenopathy and benign
lymphadenopathy with giant germinal center hyperplasia
and increased vascularity. Blood 1996;87:3903-3909.

61 Kikuta H, Itakura O, Taneichi K et al. Tropism of human
herpesvirus 8 for peripheral blood lymphocytes in patients
with Castleman’s disease. Br J Haematol 1997;99:790-793.

62 Frizzera G, Peterson BA, Bayrd ED et al. A systemic lym-
phoproliferative disorder with morphologic features of
Castleman’s disease: clinical findings and clinicopathologic
correlations in 15 patients. J Clin Oncol 1985;3:1202-1216.

63 Weisenburger DD, Nathwani BN, Winberg CD et al.
Multicentric angiofollicular lymph node hyperplasia: a clinico-
pathologic study of 16 cases. Hum Pathol 1985;16:162-172.

64 Zietz C, Bogner JR, Goebel FD et al. An unusual cluster of
cases of Castleman’s disease during highly active antiretro-
viral therapy for AIDS. N Engl J Med 1999;340:1923-1924.

65 Dupin N, Diss TL, Kellam P et al. HHV-8 is associated with
a plasmablastic variant of Castleman disease that is linked 
to HHV-8-positive plasmablastic lymphoma. Blood
2000;95:1406-1412.

66 Oksenhendler E, Duarte M, Soulier J et al. Multicentric
Castleman’s disease in HIV infection: a clinical and patho-
logical study of 20 patients. AIDS 1996;10:61-67.



Brown, Skarin 415

67 Larroche C, Cacoub P, Soulier J et al. Castleman’s disease and
lymphoma: report of eight cases in HIV-negative patients and
literature review. Am J Hematol 2002;69:119-126.

68 Kessler E. Multicentric giant lymph node hyperplasia: a report
of seven cases. Cancer 1985;56:2446-2451.

69 Herrada J, Cabanillas F, Rice L et al. The clinical behavior
of localized and multicentric Castleman disease. Ann Intern
Med 1998;128:657-662.

70 Oksenhendler E, Boulanger E, Galicier L et al. High inci-
dence of Kaposi sarcoma-associated herpesvirus-related
non-Hodgkin lymphoma in patients with HIV infection and
multicentric Castleman disease. Blood 2002;99:2331-2336.

71 Nishimoto N, Sasai M, Shima Y et al. Improvement in
Castleman’s disease by humanized anti-interleukin-6 recep-
tor antibody therapy. Blood 2000;95:56-61.

72 Marcelin AG, Aaron L, Mateus C et al. Rituximab therapy for
HIV-associated Castleman disease. Blood 2003;102:2786-2788.

73 Corbellino M, Bestetti G, Scalamogna C et al. Long-term
remission of Kaposi sarcoma-associated herpesvirus-related
multicentric Castleman disease with anti-CD20 monoclonal
antibody therapy. Blood 2001;98:3473-3475.

74 Lukes RJ, Tindle BH. Immunoblastic lymphadenopathy: a
hyperimmune entity resembling Hodgkin’s disease. N Engl
J Med 1975;292:1-8.

75 Frizzera G, Moran EM, Rappaport H. Angio-immunoblastic
lymphadenopathy with dysproteinaemia. Lancet 1974;1:1070-
1073.

76 Frizzera G, Moran EM, Rappaport H. Angio-immunoblastic
lymphadenopathy: diagnosis and clinical course. Am J Med
1975;59:803-818.

77 Freter CE, Cossman J. Angioimmunoblastic lymphadenopa-
thy with dysproteinemia. Semin Oncol 1993;20:627-635.

78 Sallah S, Wehbie R, Lepera P et al. The role of 2-
chlorodeoxyadenosine in the treatment of patients with
refractory angioimmunoblastic lymphadenopathy with dys-
proteinemia. Br J Haematol 1999;104:163-165.

79 Ohsaka A, Saito K, Sakai T et al. Clinicopathologic and ther-
apeutic aspects of angioimmunoblastic lymphadenopathy-
related lesions. Cancer 1992;69:1259-1267.

80 Sallah S, Gagnon GA. Angioimmunoblastic lymphadenopa-
thy with dysproteinemia: emphasis on pathogenesis and
treatment. Acta Haematol 1998;99:57-64.

81 Schlegelberger B, Zhang Y, Weber-Matthiesen K et al.
Detection of aberrant clones in nearly all cases of angioim-
munoblastic lymphadenopathy with dysproteinemia-type 
T-cell lymphoma by combined interphase and metaphase
cytogenetics. Blood 1994;84:2640-2648.

82 Lipford EH, Smith HR, Pittaluga S et al. Clonality of
angioimmunoblastic lymphadenopathy and implications for
its evolution to malignant lymphoma. J Clin Invest
1987;79:637-642.

83 Willenbrock K, Roers A, Seidl C et al. Analysis of T-cell
subpopulations in T-cell non-Hodgkin’s lymphoma of

angioimmunoblastic lymphadenopathy with dysproteinemia
type by single target gene amplification of T cell receptor-b
gene rearrangements. Am J Pathol 2001;158:1851-1857.

84 Feller AC, Griesser H, Schilling CV et al. Clonal gene
rearrangement patterns correlate with immunophenotype
and clinical parameters in patients with angioimmunoblastic
lymphadenopathy. Am J Pathol 1988;133:549-556.

85 Siegert W, Agthe A, Griesser H et al. Treatment of angioim-
munoblastic lymphadenopathy (AILD)-type T-cell lymphoma
using prednisone with or without the COPBLAM/IMVP-16
regimen. A multicenter study. Kiel Lymphoma Study Group.
Ann Intern Med 1992;117:364-370.

86 Pangalis GA, Moran EM, Nathwani BN et al. Angioimmuno-
blastic lymphadenopathy. Long-term follow-up study. Cancer
1983;52:318-321.

87 Pautier P, Devidas A, Delmer A et al. Angioimmunoblastic-
like T-cell non-Hodgkin’s lymphoma: outcome after
chemotherapy in 33 patients and review of the literature.
Leuk Lymphoma 1999;32:545-552.

88 Hast R, Jacobsson B, Petrescu A et al. Successful treatment
with fludarabine in two cases of angioimmunoblastic lym-
phadenopathy with dysproteinemia. Leuk Lymphoma
1999;34:597-601.

89 Takemori N, Kodaira J, Toyoshima N et al. Successful treat-
ment of immunoblastic lymphadenopathy-like T-cell lym-
phoma with cyclosporin A. Leuk Lymphoma 1999;35:389-395.

90 Murayama T, Imoto S, Takahashi T et al. Successful treat-
ment of angioimmunoblastic lymphadenopathy with dyspro-
teinemia with cyclosporin A. Cancer 1992;69:2567-2570.

91 Schmitz N, Prange E, Haferlach T et al. High-dose
chemotherapy and autologous bone marrow transplantation
in relapsing angioimmunoblastic lymphadenopathy with
dysproteinemia. Bone Marrow Transplant 1991;8:503-506.

92 Jaffe ES, Wilson WH. Lymphomatoid granulomatosis:
pathogenesis, pathology and clinical implications. Cancer
Surv 1997;30:233-248.

93 Liebow AA, Carrington CR, Friedman PJ. Lymphomatoid
granulomatosis. Hum Pathol 1972;3:457-558.

94 Myers JL, Kurtin PJ, Katzenstein AL et al. Lymphomatoid
granulomatosis: evidence of immunophenotypic diversity
and relationship to Epstein-Barr virus infection. Am J Surg
Pathol 1995;19:1300-1312.

95 Nicholson AG, Wotherspoon AC, Diss TC et al. Lymphomatoid
granulomatosis: evidence that some cases represent Epstein-
Barr virus-Associated B-cell lymphoma. Histopathology
1996;29:317-324.

96 Guinee D Jr, Jaffe ES, Kingma D et al. Pulmonary lym-
phomatoid 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;18:753-764.

97 Wilson WH, Kingma DW, Raffeld M et al. Association of
lymphomatoid granulomatosis with Epstein-Barr viral infec-
tion of B lymphocytes and response to interferon-α2b.
Blood 1996;87:4531-4537.



416 Clinical Mimics of Lymphoma

98 Koss MN, Hochholzer L, Langloss JM et al. Lymphomatoid
granulomatosis: a clinicopathologic study of 42 patients.
Pathology 1986;18:283-288.

99 Fauci AS, Haynes BF, Costa J et al. Lymphomatoid granu-
lomatosis: prospective clinical and therapeutic experience
over 10 years. N Engl J Med 1982;306:68-74.

100 Katzenstein AL, Carrington CB, Liebow AA. Lymphomatoid
granulomatosis: a clinicopathologic study of 152 cases. Cancer
1979;43:360-373.

101 Beaty MW, Toro J, Sorbara L et al. Cutaneous lymphoma-
toid granulomatosis: correlation of clinical and biologic 
features. Am J Surg Pathol 2001;25:1111-1120.

102 Davis TH, Morton CC, Miller-Cassman R et al. Hodgkin’s
disease, lymphomatoid papulosis, and cutaneous T-cell lym-
phoma derived from a common T-cell clone. N Engl J Med
1992;326:1115-1122.

103 Cabanillas F, Armitage J, Pugh WC et al. Lymphomatoid
papulosis: a T-cell dyscrasia with a propensity to transform
into malignant lymphoma. Ann Intern Med 1995;122:210-217.

104 Kadin ME. Common activated helper-T-cell origin for lym-
phomatoid papulosis, mycosis fungoides, and some types of
Hodgkin’s disease. Lancet 1985;2:864-865.

105 Chott A, Vonderheid EC, Olbricht S et al. The dominant T
cell clone is present in multiple regressing skin lesions and
associated T cell lymphomas of patients with lymphomatoid
papulosis. J Invest Dermatol 1996;106:696-700.

106 Steinhoff M, Hummel M, Anagnostopoulos I et al. Single-
cell analysis of CD30+ cells in lymphomatoid papulosis
demonstrates a common clonal T-cell origin. Blood
2002;100:578-584.

107 Gniadecki R, Lukowsky A, Rossen K et al. Bone marrow
precursor of extranodal T-cell lymphoma. Blood
2003;102:3797-3799.

108 Partridge A, McMenamin M, Sugarbaker D. Nonmalignant
diagnoses in patients. Case 2. Lung cancer with mediastinal
lymphadenopathy due to amyloidosis. J Clin Oncol
2000;18:2636-2637.


