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Immunoglobulin heavy chain patterns in reactive
lymphadenopathy

M Sundaresan, T Rhodes, A B Akosa

Abstract'
Thirty one lymph nodes taken from 24
benign reactive cases, three cases of
angiolymphoid hyperplasia with eosino-
philia, one case of Kimura's disease and
three cases of Hodgkin's disease, were
stained for immunoglobulin heavy
chains IgG, IgM, IgA and IgE using the
peroxidase-antiperoxidase method. Re-
ticular staining of germinal centres and
cells containing immunoglobulin in ger-
minal centres and extrafollicular regions
were features of all groups. No staining
pattern was diagnostic for any of these
conditions and in particular, the
reticular staining pattern of IgE in the
germinal centres that is frequently
reported in Kimura's disease and in
angiolymphoid hyperplasia with eosino-
philia was non-specific.

A reticular pattern of IgE staining in the
germinal centres of lymph nodes in Kimura's
disease was shown using immunofluor-
escence.' Other studies have confirmed this
observation.2" A similar finding was also noted
in the subcutaneous lymphoid follicles of
angiolymphoid hyperplasia with eosinophilia
(ALHE).5i
The frequent documentation of this feature

in these two conditions and the controversy
surrounding their association has created the
impression of their IgE specificity. We decided
to assess this and other staining patterns of
immunoglobulin heavy chains in reactive
lymph nodes with two purposes in mind.
Firstly, to determine if IgE specificity in
ALHE and Kimura's disease would throw an

interesting light on the theory that these are

not necessarily two separate entities, and
secondly to see if there was any pattern of
heavy chain staining found more frequently in
a specific reactive condition.

Methods
Slides stained with haematoxylin and eosin of
24 cases of reactive lymph nodes were selected
from the histopathology files of the Hammer-
smith Hospital on the basis of the presence of
prominent reactive germinal centres. Specific
diagnoses are shown in the table. Three cases

of ALHE, one of Kimura's disease, and three
of Hodgkin's disease, all with prominent ger-
minal centres, were also selected. The lymph
nodes were from the cervical area in most
cases. Exceptions included two cases of
human immunodeficiency virus (HIV)
lymphadenopathy in lymph nodes in the
parotid gland, and the ALHE cases, which
involved subcutaneous tissue in the deltoid
region. The five cases of angiofollicular hyper-
plasia included in the study were of the
plasma cell variety and all had a polytypic
plasma cell population. The stained sections
were all reviewed by MS and ABA and the
specific diagnoses confirmed. Formalin fixed,
paraffin wax embedded sections were stained
using the peroxidase-antiperoxidase method
for IgG, IgM, IgA and IgE (antibodies to
IgG, IgM, IgA were from Dako Ltd and IgE
was from Hoechst). IgE specificity was asses-
sed by its staining of mast cells.

Results
Two basic staining patterns were noted with
all the immunoglobulin heavy chains: (1) ger-
minal centre reticular staining (fig 1); (2) cells

Immunoglobulin heavy chain patterns (numbers of cases showing positive staining)

Germinal centre reticular pattern

IgE IgG IgM IgA
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Ig containing cells

IgE IgG IgM IgA

Benign reactive conditions:
Non-specific n = 10 3 5 10 6 9 9 10 10
Dermatopathic lymphadenopathy n = 2 2 1 2 2 2 2 2 2
Angiofollicular lymphadenopathy n = 5 1 5 3 2 5 5 5 5
SLEn = 2 2 2 2 1 2 2 2 2
Rheumatoidarthritisn = 2 2 2 2 2 2 2 2 2
Tuberculosisn =1 1 0 1 0 1 1 1 1
*HIVn 2 2 0 0 0 2 2 2 2
Total n =24 13 15 20 13 23 23 24 24

ALHE/Kimura's disease:
ALHEn = 3 3 2 3 1 3 3 3 3
Kimura'sn=1 1 0 1 0 1 1 1 1
Totaln = 4 4 2 4 1 4 4 4 4

Hodgkin'sdiseasen = 3 2 0 2 0 3 3 3 3
Total n =.3 2 0 2 0 3 3 3 3

SLE = Systemic lupus erythematosus; * = HIV related lymphadenopathy.
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Figure 1 Reticular
pattern within a germinal
centre on stainingfor IgE
in a reactive lymph node
(immunoperoxidase stain
with silver enhancement
and haematoxylin
counterstain).

containing immunoglobulin in the germinal
centres and in the extrafollicular region.
For comparative purposes the diagnostic

entities were subdivided into three groups: (1)
benign reactive conditions (n = 24); (2)
ALHE/Kimura's disease (n = 4); and (3)
Hodgkin's disease (n = 3).
Of the 24 cases of reactive conditions, 13

showed a reticular staining pattern for IgE, 15
for IgG, 20 for IgM and 13 for IgA. All the
four cases in the ALHE/Kimura's disease
group were positive for IgE reticular staining
and of the three Hodgkin's disease nodes, two
were positive for IgE. While widespread
reticular staining for IgE was seen in germinal
centres of both cases of HIV related lymph-
adenopathy (fig 2), no similar staining pattern
was seen with the other heavy chains in these
cases. Scattered positive cells in germinal
centres and extrafollicular plasma cells were

noted with all the heavy chains, IgG and IgM
being the two most common.

Figure 2 IgE staining of
germinal centre in a lymph
nodefrom an HIV positive
patient: the reticular
pattern is destroyed in
areas byfollicular lysis
(arrowheads).

Discussion
Two patterns of immunoglobulin heavy chain
staining have been described in this study.
Norton and Isaacson,9 using a more sensitive
technique (modified avidin biotin complex
method), showed a membrane staining pattern
of lymphocytes in lymph nodes. In pattern 2
the positive cells in the germinal centre were
mostly small cleaved cells or centrocytes and
those in the extrafollicular region were
predominantly plasma cells.
The reticular staining pattern in all reactive

nodes was seen with IgG and IgM in more
cases than the other heavy chains. IgM stain-
ing particularly showed the reticular pattern;
heavy IgG staining was noted in extra-
follicular plasma cells. This was not specific
for any one diagnosis. In the ALHE/Kimura's
group IgE and IgM reticular staining pre-
dominated and a similar pattern was seen, but
to a lesser extent, in the cases of Hodgkin's
disease. The fact that staining patterns could
not be associated with any one reactive condi-
tion presumably suggests that the patterns
depend on the duration of the antigenic
stimulus and not on the nature of the antigen.
The reticular staining of IgE has been

reported only in a single case of angio-
immunoblastic lymphadenopathy'0 in addition
to the several reports on Kimura's disease and
ALHE. In a study of the distribution of IgE
forming cells in lymphoid tissue Tada and
Ishizaka noted the reticular pattern in the
germinal centres of tonsils and adenoids, and
sparingly in the paratracheal lymph nodes,
using immunofluorescence." The cervical and
axillary lymph nodes were negative for this
staining pattern. IgE positive plasma cells,
however, were present in all groups of lym-
phoid tissue.

Similar reticular staining patterns in ger-
minal centres have been obtained using
antibodies to dendritic reticulum cells.'2
These cells have a role in the presentation of
antigens to germinal centre B cells and in the
generation of memory B cells." The antigenic
profile of dendritic reticulum cells has been
studied extensively. These cells are HLA-DR
positive and possess receptors for C3 and
immunoglobulin, although in most reports
IgG, IgM, and IgA are the heavy chains
frequently cited.'12 -5 The reticular staining
for IgE confirms the presence of Fc receptors
to IgE on the dendritic reticulum cells.
The IgE staining in our study was seen in

13 of the 24 reactive lymph nodes including
the single case of tuberculosis, two cases of
HIV related lymphadenopathy, two of the
three cases of Hodgkin's disease and in all the
three cases of ALHE and in one case of
Kimura's disease. IgE positivity was seen in
examples of all the entities examined. It is
therefore not specific to ALHE and Kimura's
disease. None of the staining patterns iden-
tified was specific enough to help in the diag-
nosis of any of the conditions.

It is interesting to note that in the two cases
of HIV related lymphadenopathy germinal
centre reticular staining was positive only for
IgE; IgG, IgM, and IgA were all negative,
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although cells containing immunoglobulin
were seen in the germinal centres and the
extrafollicular regions.

We are grateful to Dr Peter Hall for offering constructive
criticism.
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