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Four cases of lymphomatoid granulomatosis (LYG) were studied 
by light microscopy, electron microscopy, and paraffin-section 
immunohistochemistry for immunoglobulin light chains and mu-
ramidase. In two of the four cases, frozen-section immunohisto-
chemistry was performed to demonstrate immunoglobulin light 
chains, heavy chains, and complement. These two cases were also 
studied by frozen-section immunohistochemistry using monoclo-
nal antibodies to evaluate the expression of lymphocyte differen-
tiation antigens by the proliferating cells. The pulmonary lesions 
demonstrated polyclonal light chain immunostaining. However, 
only a few cells were positive for surface or cytoplasmic immuno-
globulin. Cytologically atypical large lymphoid cells invariably 
contained cytoplasmic immunoglobulin of one light chain type 
and did not express T lymphocyte differentiation antigens. Most 
of the infíltrate was composed of T lymphocytes (as demonstrated 
using monoclonal hybridoma antibodies) and muramidase positive 
tissue macrophages. No extracellular immune complexes were 
demonstrated. Based upon these observations, the authors postu-
late that the early lesions of LYG represent a form of cell-mediated 
vasculitis which can and usually does progress to a malignant 
lymphoproliferative disorder which in some cases demonstrate T 
cell differentiation. 

Index terms: Lymphomatoid granulomatosis 
cytes 

Cleve Clin Q 52:137-146 , Summer 1985 

T lympho-

Lymphomatoid granulomatosis (LYG), a necrotizing pul-
monary angiitis, was first described by Liebow et al in 
1972.1 The disease typically affects middle-aged adults, 
presenting as symptomatic nodular pulmonary radi-
ographic densities. It often involves the skin, central ner-

137 

 on May 27, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


138 Cleveland Clinic Quar te r ly Vol. 52, No. 2 

Fig. 1. Chest radiograph exhibiting confluence of bilateral 
nodular opacities with accentuation toward bases and absence of 
hilar adenopathy. 

vous system, and kidneys. The high mortality 
from LYG is usually attributable to pulmonary 
insufficiency. An overt malignant lymphoma de-
velops in approximately 15% to 18% of patients, 
most of which have been classified as immuno-
blastic sarcoma.1"4 Angiocentric lesions dominate 
the histopathologic appearance and are charac-
terized by an angiodestructivc cellular infiltrate 
reported as unique to this disease.1 The cellular 
infiltrate is polymorphous, comprised of an ad-
mixture of small lymphocytes, plasma cells, plas-
macytoid cells, tissue macrophages, and immu-
noblasts which are often cytologically atypical 
and are the hallmark of the disease. LYG has 
certain characteristics in common with Wege-
ner's granulomatosis, other systemic vasculitides, 
malignant lymphoma, and midline malignant re-
ticulosis (MMR).1"12 DeRemee et alfa suggest that 
LYG and MMR may actually represent the same 
disease process. 

In order to further evaluate the vasculitis of 
LYG, we performed frozen-section immunohis-
tochemistry and immunoflourescence for immu-
noglobulin heavy chains and complement in two 
cases. Because of the relationship of LYG to 
malignant lymphoma, frozen-section immunohis-
tochemistry for surface immunoglobulin light 
chains and T lymphocyte differentiation antigens 
was performed in two cases. In addition, paraf-
fin-embedded fixed tissue was studied for cyto-

plasmic immunoglobulin light chains and mu-
ramidase in all four cases. 

Case reports 

Case 1. A 38-year-old w o m a n p r e s e n t e d with a two-
week his tory of c o u g h , malaise, nausea , vomi t ing , a n d diar-
rhea , as well as 30-lb weight loss over six m o n t h s . F o u r days 
p r io r to admiss ion , she b e c a m e dyspneic , febr i le , a n d he-
moptysis d e v e l o p e d . She p r e s e n t e d with severe r e sp i r a to ry 
distress, fever (102 .2 °F), a n d microscopic h e m a t u r i a . T h e 
chest r a d i o g r a p h revea led subtota l opaci f ica t ion of b o t h 
lung f ields by i r r egu la r n o d u l a r densi t ies w i thou t hi lar 
l y m p h a d e n o p a t h y (Fig. 1). O p e n lung biopsy d e m o n s t r a t e d 
lesions typical of LYG. She b e c a m e progress ively worse a n d 
d ied of r e sp i r a to ry insuff ic iency five days a f t e r admiss ion. 
An au topsy was p e r f o r m e d . 

Case 2. A 64-year-old w o m a n p r e s e n t e d with an e ight -
m o n t h his tory of nausea , vomi t ing , a n d 60-lb weight loss. A 
b r o t h e r had p u l m o n a r y tuberculos is , a n d the pa t ien t was 
P P D positive. T h e ches t r a d i o g r a p h revea led a left p leura l 
e f fus ion a n d mul t ip le n o d u l a r mass densi t ies in t he left base 
wi thou t hi lar l y m p h a d e n o p a t h y . Aspi ra t ion cytology re-
vealed a few atypical l ymphore t i cu l a r cells, bu t was no t 
d iagnost ic . A n open lung biopsy was p e r f o r m e d a n d a di-
agnosis of L Y G establ ished. T h e pa t i en t was t r e a t e d with 
p r e d n i s o n e a n d a n t i t u b e r c u l o u s t h e r a p y . T h e subsequen t 
chest r a d i o g r a p h was n o r m a l . S te ro ids were t a p e r e d , a n d 
she was f r e e of disease 37 m o n t h s a f t e r diagnosis . 

Case 3. A 39-year-old m a n p r e s e n t e d with cough , weak-
ness, malaise, hepa tosp l enomega ly , a n d 60-lb weight loss. 
An e r y t h e m a t o u s skin rash had been p r e s e n t t h r e e m o n t h s 
p r i o r to t he onse t of t he p u l m o n a r y symptoms . T h e chest 
r a d i o g r a p h revea led mul t ip le n o d u l a r mass densi t ies bilat-
erally, m o r e p r o m i n e n t in t h e bases, wi thou t hi lar lymph-
a d e n o p a t h y . Skin biopsy f ind ings revea led nec ro t i z ing der -
mal vasculitis. O p e n lung biopsy was p e r f o r m e d a n d initially 
was i n t e r p r e t e d as H o d g k i n ' s disease. T h e pa t ien t rece ived 
six courses of M O P P t h e r a p y . T h e l u n g densi t ies pers is ted, 
a n d t h e skin rash r e t u r n e d . An a b d o m i n a l mass deve loped , 
a n d biopsy f ind ings were again i n t e r p r e t e d as H o d g k i n ' s 
disease. H o w e v e r , review of histologic sections f r o m the 
lung a n d a b d o m i n a l mass d e m o n s t r a t e d lesions typical of 
LYG. T h e t r e a t m e n t r e g i m e n was c h a n g e d to methyl 
C C N U . T w o a n d o n e half years a f t e r t h e onse t of t he rapy , 
t he chest r a d i o g r a p h was n o r m a l , as were liver a n d b o n e 
m a r r o w biopsies. A c u t e m y e l o g e n o u s l eukemia deve loped 
a n d the pa t i en t d ied e igh t years fo l lowing his or iginal pres-
en ta t ion . A n au topsy was no t p e r f o r m e d . 

Case 4. A 46-year-old m a n p r e s e n t e d with a t w o - m o n t h 
his tory of f eve r , p r o d u c t i v e c o u g h , fa t igue , d iaphores is , a n d 
rectal b leed ing . T h e physical e x a m i n a t i o n revea led a cuta-
n e o u s ulcer o n t h e media l aspect of t he r igh t th igh . T h e r e 
were no pa lpab le lymph nodes . T h e chest r a d i o g r a p h 
showed mul t ip le bi lateral n o d u l a r p u l m o n a r y mass densit ies, 
some of which w e r e cavi ta t ing, m o r e p r o m i n e n t in t he bases, 
w i thou t hi lar l y m p h a d e n o p a t h y . T h e tubercu l in skin test 
a n d funga l serology were negat ive . An t inuc l ea r an t i body 
t i t re was posit ive in a d i lu t ion of 1:80. O p e n lung biopsy 
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was p e r f o r m e d a n d mate r ia l o b t a i n e d was d iagnos t ic of 
LYG. S u b s e q u e n t s tudies showed t h e pa t i en t to have micro-
scopic h e m a t u r i a a n d bi lateral rena l mass lesions, as d e m -
o n s t r a t e d by c o m p u t e d t o m o g r a p h y . Clus te rs of atypical 
cells identical in a p p e a r a n c e to t h e atypical cells seen in t h e 
p u l m o n a r y vessels a n d p a r e n c h y m a were also iden t i f i ed in 
t he b o n e m a r r o w . A f t e r an initial r e sponse to c h e m o t h e r a p y 
with Cytoxan, ad r i amyc in , vincris t ine, a n d p r e d n i s o n e , a 
genera l ized skin rash deve loped , as well as p e r i p h e r a l neu-
ropa thy , a n d finally genera l i zed seizures. H e d ied six m o n t h s 
a f t e r diagnosis . Permiss ion f o r au topsy was d e n i e d . 

Methods and materials 

Involved tissue by gross inspection was submit-
ted for multiparameter evaluation. Tissue seg-
ments 1.0 x 1.0 cm from the first and fourth 
patients described here were snap-frozen in iso-
pentane at —150 °C in liquid nitrogen and 
mounted on a chuck. Thick segments of repre-
sentative tissue (1-2 mm) from all 4 patients were 
fixed in abundant volumes of neutral buffered 
formalin, Bouin's solution, and zinc-substituted 
Zenker's solution for routine histochemistry and 
paraffin-embedded immunohistochemistry. Tis-
sue from the first and fourth patients, consisting 
of 1.0-mm3 cubes was fixed in buffered gluteral-
dehyde and submitted for electron microscopy, 
post-fixed in osmium tetroxide, dehydrated in 
graded alcohols, and embedded in Spurr. Appro-
priate blocks were then thin sectioned and 
stained with lead citrate and uranyl acetate and 
examined in an RCA EMU4 transmission elec-
tron microscope. 

Fresh-frozen and paraffin-embedded immu-
nohistochemistry for surface and cytoplasmic im-
munoglobulins and muramidase were done as 
previously described.13"15 Fresh-frozen direct im-
munofluorescence and immunohistochemistry 
were also done. Briefly, fresh-frozen 4-6-¡i sec-
tions were air-dried and were incubated with 
fluorescein- or peroxidase-labeled rabbit anti-
body with specificity against human light and 
heavy chains and C3 for 20 minutes. Immuno-
flourescence slides were washed and mounted 
with 90% glycerol in phosphate-buffered saline 
(PBS) and examined under the Leitz fluorescent 
microscope. Immunoperoxidase reaction prod-
uct was developed in Hanker-Yates reagent (p-
phenylenediamine and pyrocatechol, HYR). For 
identification of immunoglobulin light chains, 
fresh frozen 4-6-¿¿ sections were air-dried and 
monospecific peroxidase conjugated rabbit anti-
human K light chains and antihuman X light 
chains (Dako) were overlaid on the tissue and 

Fig. 2. Bulging mass lesions of lymphomatoid granulomatosis 
involving kidney. 

allowed to incubate for 10 minutes. Slides were 
washed in three changes of PBS and one change 
of 0.1 M Tris HC1 (pH, 7.6) for 30 seconds and 
the color reaction product developed using HYR. 
Sections were subsequently dehydrated and 
mounted with Permount. 

Paraffin-embedded tissues were evaluated in a 
similar manner. Sections were deparaffinized, re-
hydrated, and endogenous peroxidases blocked 
with 6% hydrogen peroxide in absolute methanol 
for one hour. Normal goat serum and subse-
quently peroxidase-conjugated anti-K and anti-X 
antibodies were overlaid on the sections for one 
hour. In addition, sections were also stained with 
the unlabeled peroxidase-antiperoxidase immu-
noperoxidase technique for cytoplasmic immu-
noglobulins and cytoplasmic muramidase. All sec-
tions were subsequently dehydrated and 
mounted with Permount following hematoxylin 
counterstain. 

For identification of lymphocyte differentia-
tion antigens,16 fresh-frozen 8->u sections were 
allowed to air dry and fixed for 10 minutes in 
acetone. After washing in PBS, the sections were 
incubated with monoclonal hybridoma antibod-
ies having specificity for peripheral blood T cells 
(OKT3. Pan), T suppressor/cytotoxic cells 
(OKT8. Sup), and T inducer/helper cells 
(OKT4. Ind) for two hours (Ortho). Slides were 
then washed in PBS and affinity-purified perox-
idase conjugated goat anti-mouse IgG applied 
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Fig. 3. Pliotomicrograpli of pulmonary lesion from Case 1, demonstrating angiocentricity of 
the cellular infiltrate (hematoxylin and eosin, X 64). 
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Fig. 4. Photomicrograph of pulmonary vessel f rom Case 4. T h e angiodestructive infiltrate is 

not associated with fibrinoid necrosis. Small, atypical "squiggly" lymphocytes predominate in the 
polymorphous infiltrate, but tissue macrophages, plasma cells, and rare, atypical inimunoblasts 
are also present (hematoxylin and eosin, X 400). 
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Fig. 5. High magnification of angiodestructive pulmonary lesion from Case 1. T h e infiltrate is 

polymorphous. There is no fibrinoid necrosis. In addition to small atypical lymphocytes, tissue 
macrophages and atypical immunoblasts are prominent (hematoxylin and eosin, x 400). 

and incubated at room temperature for 30 min-
utes. Slides were again washed in PBS and the 
color reaction product developed using HYR. 
After hematoxylin counterstain, the sections 
were dehydrated and mounted with Permount. 

Results 
Gross findings 

In Case 1, autopsy demonstrated changes in 
the lungs and kidneys similar to those described 
by Liebow et al.1 All pulmonary lobes were in-
volved by nodular masses which became con-
fluent, were gray-pink in color, and nonencap-
sulated. Cavitation was present in the left lower 
lobe. The kidneys showed multiple rounded and 
wedge-shaped pale pink masses which bulged 
from the capsular surfaces (Fig. 2). 

Light microscopy 
Light microscopy of the lungs in all four cases 

revealed typical angiocentric and angiodestruc-
tive lesions of LYG (Figs. 3-5). Transmural in-
flammation of pulmonary arteries and veins was 
present as well as infiltration of alveolar septae. 

The infiltrate was polymorphous, consisting pre-
dominately of small twisted "squiggly" lympho-
cytes. Plasma cells, plasmacytoid lymphocytes, tis-
sue macrophages, and cytologically atypical im-
munoblasts were also present. Areas of necrosis 
were present in all four cases. The mitotic rate 
in Cases 1 and 3 was high. Case 2 was unique in 
that there was a paucity of atypical immunoblasts. 
Cases 3 and 4 showed extensive areas of necrosis 
with large numbers of atypical immunoblastic 
cells. The histopathology of Case 3 yielded no 
Reed-Sternberg cells. Review of the skin biopsy 
in Case 3 showed necrotizing dermal vasculitis 
with occasional atypical mononuclear cells. The 
anterior abdominal wall mass as well showed 
areas of necrosis with vasculitis and a polymor-
phous infiltrate similar to the pulmonary lesion. 
Case 1 showed characteristic microscopic lesions 
of LYG in the brain, mesentery, and kidney, as 
well as the typical lung lesions. 

Immunofluorescence I immunohistochemistry 
Direct immunoflourescence and immuno-

peroxidase on fresh-frozen tissue in Cases 1 and 
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Fig. 6. A. Photomicrograph showing positive immunosta ining for K light chains 
within plasma cells and immunoblast . 

B. Th i s photomicrograph demonst ra tes positive immunosta ining for cytoplasmic A 
light chains. 

( Immunoperoxidase with hematoxylin counters ta in , X400). 

4 were negative for extracellular deposits of IgM, 
IgG, IgA, and C3. In all cases, occasional plasma 
cells and lymphocytes demonstrated polyclonal 
cytoplasmic immunoglobulins, using both fresh-

frozen section and paraffin-embedded material; 
however, only about 5% of the cellular infiltrates 
exhibited positive cytoplasmic and/or surface im-
munostaining for light chains. The cytologically 
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Fig. 7. Photomicrograph, cryostat frozen section immunohistochemistry, pulmonary vascular 
infiltrate. Numerous T lymphocytes are present, identified with mouse monoclonal antibody 
specific for peripheral T lymphocytes (immunoperoxidase with hematoxylin counterstain, X 400). 

atypical immunoblasts also stained in a polyclonal 
fashion {Fig. 6) invariably contained cytoplasmic 
immunoglobulin of one light chain type, were 
muramidase negative, and did not express T 
lymphocyte differentiation. In Cases 1 and 4, 
isolated clusters of K positive (Case 1) and X 
positive (Case 4) B immunoblasts were identified. 
In each case, these clusters were formed by ap-
proximately 20 "atypical" cells. Approximately 
half of the remaining cells in the infiltrates were 
lymphocytes which stained with monoclonal an-
tibody identifying peripheral blood T cells 
(OKT3) (Fig. 7). Most of these T cells were of 
the cytotoxic/suppressor subset, identified by 
predominant staining with OKT8, with very few 
of the T lymphocytes positive with OK.T4 which 
identifies the helper/inducer subset. Tissue mac-
rophage made up the remaining half of the 
polymorphous cellular infiltrates and clearly 
demonstrated intracytoplasmic muramidase. 

Electron microscopy 
Electron microscopy was performed in Cases 1 

and 4. The infiltrate consisted of an admixture 

of lymphocytes with irregular nuclear contour, 
tissue macrophages, immunoblasts, and rare 
plasma cells. No extracellular electron dense de-
posits or viral particles were identified. 

Discussion 
The similarities and differences between LYG 

and other forms of systemic vasculitis have been 
extensively reviewed.M '9,17-19 Fibrinoid necrosis 
and exudation often characterize the vascular 
lesions in Wegener's granulomatosis.1 '20 Polyar-
teritis nodosa and other systemic vasculitides 
thought to be of immune complex etiology also 
show similar histology.20,22 In contrast, the 
histology of the LYG vascular lesion is peculiar. '" 
8,17,19,23 s j l o w s a n infiltrative pattern of angio-
destruction. Thrombosis, fibrinoid necrosis, and 
giant cell reaction are notably absent. We were 
unable to show extracellular immune complex 
deposits in the lesions. The lack of demonstrable 
immune complexes in the lesions along with the 
unusual histologic appearance strongly suggest 
that the vasculitis is not of humoral, autoimmune 
pathogenesis. Cell-mediated immunity may bet-
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ter explain the histopathologic and immunohis-
tologic observations. We noted a striking pre-
dominance of T 8 positive cells in the inflamma-
tory infiltrate. This predominance of T8 positive 
cells has also been identified in the peripheral 
blood in patients with LYG.24 It has recently been 
shown that in human renal allograft rejection, 
mononuclear cells invading blood vessels contain 
numerous T8 positive cells, supporting a role for 
cytotoxic T cells in this type of vascular injury.25 

It is theoretically possible for cytotoxic T cells to 
attack the host's own vascular cells if their sur-
faces were altered by viral infection or drugs.22 

Some authors have proposed that LYG repre-
sents a form of malignant lymphoma.10'26"2 In 
this study, we have shown that the infiltrate stains 
in a polyclonal reactive pattern rather than a 
monoclonal neoplastic pattern for surface and 
cytoplasmic immunoglobulin light chains both by 
paraffin-embedded immunohistochemistry and 
frozen-section immunohistochemistry. Our work 
verifies and validates work reported by Bender 
et al,11,12 done only on paraffin-embedded fixed 
tissue and by Kapanci and Toccanier29 done with 
both frozen and paraffin-embedded tissue sec-
tions. We also showed that the large atypical 
lymphoreticular cells, considered the hallmark of 
the disease, invariably contain cytoplasmic light 
chains and also stained in a polyclonal fashion. It 
is our impression that these cells represent B-cell 
immunoblasts. Very few cells in the inflammatory 
infiltrate in our cases showed B-cell markers. Our 
findings of polyclonality tend to rule out B-cell 
lymphoma in our four cases. Review of the liter-
ature documents cases of monoclonal B-cell lym-
phomas arising in LYG,11,30 and in one study, 
multiple biopsies performed in 3 patients showed 
progression of disease from a polyclonal to a 
monoclonal staining pattern for surface immu-
noglobulin.29 

Nichols et al31 have stated that LYG may rep-
resent a form of T-cell malignant lymphoma. The 
presence of a polymorphous infiltrate with an 
abundance of tissue macrophages, along with 
widespread visceral involvement, are all charac-
teristics of T cell lymphomas.31-35 Our marker 
studies correlate well with the solitary case re-
ported by Nichols et al31 and document that a 
large proportion of the proliferating cells are of 
T cell origin. Costa et al33 recently reported 
peripheral T lymphocyte markers in the neoplas-
tic cells in 1 patient from a series of 4 who had 
striking histiocytic erythrophagocytosis associ-

ated with a pulmonary vasculitis containing atyp-
ical lymphoid cells. The authors believed that 
these lesions represented peripheral T cell lym-
phoma involving the lung. These same authors 
included these cases in a review of their prospec-
tive clinical and therapeutic experience with 
LYG.36 

We have downplayed somewhat the apparent 
predominance of OKT8 positive cells in our 
cases. Our experience has shown that the amount 
of T 4 antigen expressed on the T helper/inducer 
cells tends to be much less than T8 expression in 
the T suppressor/cytotoxic lymphocytes. This 
fact could lead to the underestimation of the 
number of T4 positive cells in the infiltrates. 
Also, the predominance of a T cell subset cannot 
be used as a marker of neoplastic proliferation as 
selective proliferation of helper or suppressor T 
cell subsets can be seen in certain reactive autoim-
mune diseases.37-41 Recently, predominance of 
T4 positive cells has been reported in the skin 
lesions of LYG by immunofluorescence.42 This 
study must be looked at with some reservation. 
It is known that macrophages in dermal infiltrates 
may also mark using antibody directed against 
T4.43 Also, with immunofluorescence, individual 
cell morphology is difficult or impossible to as-
certain. These two points could have lead to an 
overestimation of the number of T 4 positive cells 
in their case. 

Malignant lymphoma cannot, however, explain 
the clinical findings in all reported cases of LYG. 
There are cases in the literature where patients 
with LYG histology have recovered with inade-
quate therapy or with antibiotics alone.9,27 Also, 
there are rare cases of apparent spontaneous 
recoveries.9 This clinical behavior would be un-
usual for a malignant lymphoproliferative disor-
der. 

Although LYG is intimately associated with 
malignant lymphoma, we believe all cases cannot 
and should not be classified as malignant lym-
phoma. We agree with the views of Kapanci and 
Toccanier29 and Fauci et al36'44 who believe that 
the different clinical courses represent different 
points on a continuum of disease histologically 
identified as LYG. The evidence in the litera-
ture,9,11,12,29,31 as well as our own results, tends to 
strengthen views promulgated by Leibow et al1 

and Crissman.5 The disease could represent an 
abnormal immune response to a yet unknown 
antigen or to a host antigen altered by drugs or 
virus. It primarily manifests as a cell-mediated 
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vasculitis with a propensity for the upper and 
lower respiratory tract vasculature. Differences 
in genetic immunoregulation could account for 
the differences in clinical course. A very small 
group, able to handle the antigenic stimulation, 
could explain the apparent spontaneous cures. 
Progressive pulmonary insufficiency secondary 
to cell-mediated vasculitis develops in those una-
ble to handle this challenge. This accounts for 
the majority of deaths. Finally, an overt malig-
nant lymphoproliferative disorder, which can be 
either B or T cell in derivation, may subsequently 
develop in some patients. 

It is clear that additional work must be done. 
Pretreatment immunologic status, including 
HLA-Dr typing, should be investigated. Also, 
pathologists must make greater efforts to pre-
serve tissue for study. We advocate the develop-
ment of a standardized protocol for processing 
open lung biopsies. This should include complete 
microbiologic workup, frozen-section consulta-
tion to ensure adequacy of the specimen, and the 
routine processing of tissue for light and electron 
microscopy. We also recommend securing tissue 
for frozen-section immunohistochemistry and/or 
cell suspension studies so that complete immu-
nologic phenotyping can be performed in those 
cases where LYG or malignant lymphoma enter 
into the differential diagnosis. 

Acknowledgments 
We acknowledge Dr. Charles Carrington who reviewed 

the histopathology in Cases 2 and 4 and Dr. Robert Lukes 
who reviewed Case 4. In addition, we would like to thank 
Holly Kulka for her help in preparing the manuscript and 
Rad Clark for his photographic expertise. 

Robert E. Petras, M.D. 
Department of Pathology 
The Cleveland Clinic Foundation 
9500 Euclid Ave. 
Cleveland OH 44106 

References 
1. Liebow AA, Carrington CB, Friedman PJ. Lymphomatoid 

granulomatosis. Hum Pathol 1972; 3:457-558. 
2. James WD, Odom RB, Katzenstein AL. Cutaneous manifes-

tations of lymphomatoid granulomatosis: report of 44 cases 
and a review of the literature. Arch Dermatol 1981; 117:196-
202. 

3. Katzenstein AL. Necrotizing granulomas of the lung. Hum 
Pathol 1980; 11:596-597. 

4. Liebow AA. The J. Burns Amberson lecture. Pulmonary 

angiitis and granulomatosis. Am Rev Resp Dis 1973; 108:1-
18. 

5. Crissman JD. Midline malignant reticulosis and lymphoma-
toid granulomatosis: a case report. Arch Pathol 1979; 
103:561-566. 

6. DeRemee RA, Weiland LH, McDonald TJ. Polymorphic 
reticulosis, lymphomatoid granulomatosis: two diseases or 
one? Mayo Clin Proc 1978; 53:634-640. 

7. Fechner RE, Lamppin DW. Midline malignant reticulosis: a 
clinicopathologic entity. Arch Otolaryng 1972; 95:467-476. 

8. Kassel SH, Echevarria RA,, Guzzo FP. Midline malignant 
reticulosis (so-called lethal midline granuloma). Cancer 1969; 
23:920-935. 

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

10. Colby TV, Carrington CB. Pulmonary lymphomas simulat-
ing lymphomatoid granulomatosis. Am J Surg Pathol 1982; 
6:19-32. 

11. Bender BL, Jaffe R. Immunoglobulin production in lym-
phomatoid granulomatosis and relation to other "benign" 
lymphoproliferative disorders. Am J Clin Pathol 1980; 73:41-
47. 

12. Bender BL, Kapadia SB, Synkowski DR, Zitelli 
JA. Lymphomatoid granulomatosis preceded by chronic 
granulomatous dermatitis. Arch Dermat 1978; 114:1547— 
1548. 

13. Warnke R, Pederson M, Williams C, Levy R. A study of 
lymphoproliferative diseases comparing immunofluorescence 
with immunohistochemistry. Am J Clin Pathol 1978;70:867-
875 

14. Tubbs RR, Sheibani K, Sebek BA, Savage RA. Malignant 
histiocytosis. Ultrastructural and immunocytochemical char-
acterization. Arch Pathol Lab Med 1980;104: 26-29. 

15. Tubbs RR, Sheibani K, Weiss RA, Sebek BA. 
Immunohistochemistry of fresh-frozen lymphoid tissue with 
the direct immunoperoxidase technic. Am J Clin Pathol 1981; 
75:172-174. 

16. Tubbs RR, Weiss RA, Savage RA, Sebek BA, Weick 
JK. Determination of immunologic phenotypes of large cell 
lymphoma using monoclonal antibodies (abst). Lab Invest 
1981; 44:69A. 

17. Godman GC, ChurgJ. Wegener's granulomatosis: pathology 
and review of the literature. Am Med Assoc Arch Pathol 
1954; 58:533-553. 

18. Katzenstein A. The histologic spectrum and differential di-
agnosis of necrotizing granulomatous inflammation of lung. 
[In] Progress in Surgical Pathology. New York, Masson, vol 
2, 1980, pp 41-71 . 

19. Lee SC, Roth LM, Brashear RE. Lymphomatoid granulo-
matosis. A clinicopathologic study of four cases. Cancer 1976; 
38:846-853. 

20. Wolff SM, Fauci AS, Horn RG, Dale DC. Wegener's gran-
ulomatosis. Ann Intern Med 1974; 81:513-525. 

21. Michalak T. Immune complexes of hepatitis B surface anti-
gen in the pathogenesis of periarteritis nodosa: a study of 
seven necropsy cases. Am J Pathol 1978; 90:619-632. 

22. McCluskey RT, Fienberg R. Vasculitis in primary vasculi-
tides, granulomatoses and connective tissue diseases. Hum 
Pathol 1983; 14:305-315. 

23. Gibbs AR. Lymhphatoid granulomatosis—a condition with 
affinities to Wegener's granulomatosis and lymphoma. 
Thorax 1977; 32:71-79. 

 on May 27, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


146 Cleveland Clinic Quarterly 

24. Sordillo PP, Epremian B, Koziner B, Lacher M, Lieberman 
P. Lymphomatoid granulomatosis: an analysis of clinical and 
immunologic characteristics. Cancer 1982; 49:2070-2076. 

25. Bhan AK, Colvin RB, Cosimi BA, McCluskey RT. Nature of 
cellular infiltrate in renal allograft rejection (abst). Kidney Int 
1982; 21:293. 

26. Kradin RL, Mark EJ. Benign lymphoid disorders of the lung, 
with a theory regarding their development. Hum Pathol 1983; 
14:857-867. 

27. Churg A. Pulmonary angiitis and granulomatosis revisited. 
Hum Pathol 1983; 14:868-883. 

28. Colby TV, Carrington CB. Pulmonary lymphomas: current 
concepts. Hum Pathol 1983; 14:884-887. 

29. Kapanci Y, Toccanier M. Lymphomatoid granulomatosis of 
the lung: an immunohistochemical study. Appl Pathol 1983; 
1:97-114. 

30. Lipper S, Wheeler MS, Jennette C. Malignant pulmonary 
lymphoproliferative angiitis, a monoclonal neoplasm. Cancer 
1980;46:1411-1417. 

31. Nichols PW, Koss M, Levine AM, Lukes RJ. Lymphomatoid 
granulomatosis—a T-cell disorder? Am J Med 1982; 72:467-
471. 

32. Pinkus GS, Said JW, Hargreaves H. Malignant lymphoma, 
T-cell type: a distinct morphologic variant with large multilo-
bated nuclei, with a report of four cases. Am J Clin Pathol 
1979; 72:540-550. 

33. Costa J, Jaffe E, Tsokos M, Cossman J, Fauci A. Peripheral 
T-cell lymphoma with pulmonary involvement and erythro-
phagocytosis mimicking malignant histiocytosis (abst). Lab 
Invest 1980; 42:188. 

34. Uchiyama T, Yodoi J, Sagawa K, Takatsuki K, Uchino 
H. Adult T-cell leukemia: clinical and hematologic features 
of 16 cases. Blood 1977; 50:481-492. 

35. Waldron JA, Leech JH, Click AD, Flexner JM, Collins 

Vol. 52, No. 2 

RD. Malignant lymphoma of peripheral T-lymphocyte ori-
gin: immunologic, pathologic and clinical features in six pa-
tients. Cancer 1977; 40:1604-1617. 

36. Fauci AS, Haynes BF, Costa J, Katz P, Wolff 
SM. Lymphomatoid granulomatosis—prospective clinical 
and therapeutic experience over 10 years. N Engl J Med 1982; 
306:68-74. 

37. Reinherz E, Schlossman SF. Current concepts in immunol-
ogy, regulation of the immune response. Inducer and sup-
pressor T-lymphocyte subsets in human beings. N Engl J Med 
1980; 303:370-373. 

38. Falkoff RM, Scavulli JF. Suppressor T cell function and 
autoimmunity (letter). Ann Intern Med 1978; 89:426. 

39. Janossy G, Duke O, Poulter LW, Panayi G, Bofill M, Goldstein 
G. Rheumatoid arthritis: a disease of T-lymphocyte/macro-
phage immunoregulation. Lancet 1981; 2:839-842. 

40. Krakauer RS, Waldmann TA, Strober W. Loss of suppressor 
T cells in adult NZB/NZW mice. J Exp Med 1976; 144:662-
673. 

41. Strelkauskas AJ, Schauf V, Wilson RS, Chess L, Schlossman 
SF. Isolation and characterization of naturally occurring sub-
classes of human peripheral blood T cells with regulatory 
functions. J Immunol 1978; 120:1278-1282. 

42. Harriet T, Murphy G, Sanchez N, Mihm M. Lymphomatoid 
papulosis and lymphomatoid granulomatosis: T cell subset 
populations refined light microscopic morphology, and direct 
immunofluorescence observations. Am J Invest Dermatol 
1981; 76:326. 

43. Wood GS, Warner NL, Warnke RA. Anti-leu-3/T4 antibod-
ies react with cells of monocyte/macrophage and Langerhans 
lineage. J Immunol 1983; 131:212-216. 

44. Fauci A, Costa J, Haynes BF, Katz P, Wolff SM. 
Lymphomatoid granulomatosis (letter). N Engl J Med 1982; 
306:1295. 

 on May 27, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

