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SUMMARY Differential cell counts were made on a lymph node, the structure of which was replaced
by the histiocytic variant of the lymphocytic predominance subtype of diffuse Hodgkin's disease. In
terms of numbers of cells in various categories, this lymph node bears a closer relationship to the
mixed cellularity subtype than to the classical lymphocytic predominance subtype. In this node,
unlike the mixed cellularity subtype, the histiocytes are largely differentiated into epithelioid cells;
the significance of this cellular adaptation for defence against neoplastic cells is not known.

The Rye modification (Lukes et al., 1966) of the
classification of Hodgkin's disease devised by Lukes
and Butler (1966) is now widely used in clinical
practice, since it has generally proved useful in pre-
dicting the rate of progression of the disease and
in indicating the optimum method of managing
individual patients.
We have recently demonstrated marked numerical

differences in the relative numbers of cells of different
classes in lymph nodes with lesions typical of the
three diffuse subtypes in the Rye classification, and
on this basis we have suggested that the numbers of
lymphocytes in the lesion may indicate whether the
patient is mounting a cell-mediated immunological
response to the abnormal cells (Livesey et al., 1978).
The lymphocytic predominance subtype in the Rye

scheme was named originally in the Lukes and Butler
(1966) classification as 'Iymphocytic and/or histio-
cytic type, nodular or diffuse'. Abnormal mono-
nuclear and multinuclear Hodgkin's cells are always
present, although the L and H variant cell is more
commonly seen than the classical Reed-Sternberg
cell (Lukes, 1971); Lukes (1971) has claimed that
such L and H variant cells may be extremely numer-
ous and may constitute 10% to 20% of the cellular
population, but our differential cell counts (Livesey
et al., 1978) did not support this contention. Most
lesions contain many lymphocytes, and some contain
appreciable numbers of histiocytes; on occasions,
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the reactive histiocyte is the preponderantcell (Lukes,
1971). In recorded studies on the survival of patients
with Hodgkin's disease (Lukes and Butler, 1966),
patients with the lymphocytic predominance lesion
have not been separated into those with the histiocy-
tic variant and those with the much more numerous
lymphocytic form. Therefore survival figures must
be strongly biased towards the natural history of the
lymphocytic form of the lesions. Whether patients
with the histiocytic variant have a similar or different
prognosis from that of the majority of the lympho-
cytic predominance patients is not known.

In an attempt to elucidate the taxonomic position
of the histiocytic variant of the lymphocytic pre-
dominance subtype, we have made counts of the
numbers of cells of various classes in a lymph node in
which histiocytes were especially prominent. The
results of these counts suggest that this variant is
markedly different in cellular composition from each
of the three classical subtypes of diffuse Hodgkin's
disease.

Case report

A 76-year-old white woman was admitted to hospital
in November 1975 for excision from the right side of
the neck of a swelling that had been present for three
months. On examination the swelling measured
about 3-5 x 2-0 cm and lay below the angle of the
mandible. Radiographs of the chest and a full blood
count were normal; there was no clinical evidence of
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hepatosplenomegaly or generalised lymphadeno-
pathy.
A biopsy was performed and a diagnosis of

Hodgkin's disease was made. The right cervical
region was treated with local radiotherapy, 3000 rads
in 10 doses. Subsequently, she developed weakness of
the right leg and difficulty in swallowing, and in
November 1977 a diagnosis of motor neurone disease
was made. The neurological disease was thought not
to be of the type associated with malignant neo-
plasms. Shortly thereafter she died following several
episodes of aspiration of food and stomach contents.
Permission for necropsy examination was not
requested. There had been no clinical evidence of
recurrence of Hodgkin's disease after radiotherapy.

PATHOLOGY
The biopsy specimen consisted of fragments of a
lymph node: the largest piece was about
1-5 x 1.0 x 1 0 cm. Histological sections showed
complete loss of the normal architecture. The lesion
was composed predominantly of nests and sheets of
epithelioid histiocytes with abundant eosinophilic
cytoplasm and focally varying numbers of mature
small lymphocytes. Some abnormal mononuclear

cells with prominent nucleoli and occasional
diagnostic Reed-Sternberg cells were also present
(Figure). The lesion was diagnosed as Hodgkin's
disease and, although it presented some difficulty in
classification, it was ultimately reported as the
histiocytic variant of the lymphocytic predominance
subtype (lymphocytic and/or histiocytic subtype,
diffuse (Lukes and Butler, 1966)).

QUANTITATIVE HISTOLOGY

Material and methods
The lymph node biopsy fragments were fixed in 4%
neutral buffered formaldehyde overnight followed by
secondary fixation in formal-sublimate and advanced
to paraffin via an automatic tissue processor. Sections
were cut at a micrometer setting of 7 ,gm and stained
following standard procedures; those used for
histological diagnosis were stained with Mayer's
haemalum and eosin. For cell counting, the sections
were stained with Mayer's haemalum alone.
The cell counts were made using 'Method B',

described in detail in a previous paper (Livesey et al.,
1978). In summary, a clear film bearing a photo-
graphed 0.5 mm2 grid was secured to the upper sur-

Figure Representativefleldfrom the lymph node biopsy formed largely ofmature lymphocytes and
numerous epithelioid histiocytes. A binucleate Reed-Sternberg cell is present (arrow). (Haemalum and
eosin x 350)
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face of the coverslip over the section. Four squares

were chosen for differential cell counting by naked
eye before the section was examined histologically.
The section was then examined under the microscope
with a x 40 objective, and a x 12-5 eyepiece contain-
ing a 10 x 10 mm graticule divided into 25 equal
squares. Six cell types, identified according to the
criteria reported previously (Livesey et al., 1978),
were counted: these were lymphocytes, plasma cells,
polymorphs, normal mononuclears (including epi-
thelioid histiocytes), abnormal mononuclears, and
abnormal multinuclears (including Reed-Sternberg
cells). Each marked area on the coverslip grid was

traversed systematically using the eyepiece graticule
as a guide, and the cells within each graticule square

were classified and counted, taking care that each
microscopic field was contiguous with the next with-
out overlap or separation. A cell falling within or on

the right or lower border of the graticule square was

included, while any cell falling on the left or upper

border was ignored. In all, the contents of 49 small
graticule squares were counted in each selected area.

The results for each grid square were expressed as the
mean number of cells of each type within one small
graticule square.

Results

The findings in the present case are summatised in
Table 1. The overall cellularity and relative numbers
of cells of different classes show relatively little
variation between the four grid areas that had been
selected for counting by naked eye without prior
knowledge of their histological appearances. The
local variability is somewhat greater than that found
previously in counts on the commoner lymphocytic
form of the lymphocytic predominance subtype and
somewhat less than that seen in the mixed cellularity

Table 2 Analysis ofvariance to assess homogeneity of
counts onfour selected areas oflymph node

Calculation Sum of Degrees of Mean Variance
squares freedom squares ratio

Variance between areas 0-5673 3 0-1891 1 704
Variation between cell
types 81-8611 3 27-2870 245 8
Residual variation 0 9993 9 0 1110
Total variation 83-4277 15 -

5 % point F distribution with 3 and 9 degrees of freedom 3 86.

and lymphocytic depletion subtypes of the diffuse
disease (Livesey et al., 1978). Since preliminary
studies indicated that the areal distribution of the
various cell types approximated to the Poisson
distribution, but with a somewhat reduced variation,
it was necessary to perform analysis of variance tests
on the square roots of the counts (Bliss, 1967). The
variance ratio for differences between areas is not
significant (Table 2), and the areas may thus be
regarded as homogeneous with respect to counts of
the different cell types.
The findings in the present case are compared with

the results of our previous investigations on the cell
content in the three classical subtypes of diffuse
Hodgkin's disease in Table 3. For the convenience of
this comparison, the previous results have been
recalculated as average values for each subtype. It is
clear that, compared with the usual lymphocytic
form of the lymphocytic predominance subtype, the
present example of the histiocytic variant shows (a)
lower overall cellularity (approximately half), (b)
much lower content of lymphocytes (approximately
one-third), (c) much greater content of normal mono-
nuclears (approximately sevenfold), (d) greater
content of abnormal mononuclears (approximately
twice), and (e) lower content of abnormal multi-
nuclears (approximately half).

Table 1 Cellular composition offour areas ofa lymph node replaced by histiocytic variant oflymphocytic predominance
Hodgkin's disease

Area marked on coverslip Mean No. (andpercentage) ofcells ofgiven type per smallsquare within a graticulefield

Total all types Lymphocytes Plasma cells Polymorpho- Normal Abnormal Abnormal
nuclear mononuclears mononuclears multinuclears
granulocytes

A 58-4 34-62 0 0 21 42 2-3 0 05
(59 28) (36-68) (3-93) (0 08)

B 56-46 27-46 0 0 28-28 0-71 0
(48-64) (50(09) (1-26)

C 42-30 22-59 0 0 18-97 0-65 0-08
(53-4) (44-86) (1-54) (0 19)

D 51-20 28-32 0 0 22-20 0-67 0
(55 32) (43-35) (1 31)

All counts
Mean 52 10 28 25 0 0 22-72 1 08 003
SD 7-20 4 94 - - 3 96 0-81 0 04
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Table 3 Comparison ofcell counts inpresent case with thosepreviously reported on characteristic examples ofRye
subtypes ofdiffuse Hodgkin's disease

Disease category No. of Source of Mean No. (andpercentage) ofcells ofgiven type per small square within a graticule field
examples data

Total all Lymphocytes Plasma Polymorpho- Normal Abnormal Abnormal
types cells nuclear mononuclears mononuclears multinuclears

granulocytes

Histiocytic variant 1 Present 52-10 28-25 0 0 22-72 1-09 0-04
oflymphocytic study (54 23) (43-62) (2 09) (0 07)
predominance 3-15
Common 2 Livesey 91-82 87-86 019 0-08 (3 43) 0-46 0-08
lymphocytic form et al. (95-64) (0-21) (0 09) (0 50) (0-09)
oflymphocytic (1978)
predominance
Mixed cellularity 4 Livesey 46-01 14-55 0-06 0 79 27-75 2-73 0-13

etal. (33-26) (0-13) (1-82) (63 42) (6 25) (0 29)
(1978)

Lymphocytic 3 Livesey 34-72 21-74 0-02 0-74 6-16 5-37 0-69
depletion et(al. (62-61) (0-04) (2-12) (17-75) (15-48) (1-98)

(1978)

The counts on sections of the present case rather
surprisingly show considerable similarity to our
previous findings in mixed cellularity lymph nodes,
particularly with respect to the numbers of normal
mononuclear cells, but it must be remembered that
the rigidity of this form of numerical presentation of
the quantitative data obscures a major qualitative
difference, namely, that the normal mononuclear
cells are mainly of the epithelioid cell type in the
present case and mainly relatively inactive histio-
cytes in most cases of mixed cellularity Hodgkin's
disease.

Counts on the present case show no similarity to
those found in the lymphocyte depletion subtype.

Discussion

The lesion in the present case presented some diffi-
culty in diagnosis because of its unusual appearance.
The diagnosis of Lennert's lymphoma was con-
sidered in view of the large number of histiocytes, but
this was discarded in favour of a final diagnosis of
Hodgkin's disease because of the presence of mature
lymphocytes and small numbers of diagnostic Reed-
Sternberg cells (Kim et al., 1978); therefore, it was
classified as a histiocytic variant of the lymphocytic
predominance subtype. This diagnosis was con-
firmed independently by Dr G. D. Levine of Stanford
University Medical Center.

Since the present case was first identified as
distinctive on the basis of its histological appearance,
it is hardly surprising that our cell counts showed
that the cellular composition of the lesion in this node
is markedly different from that of the commoner
lymphocytic form of diffuse lymphocytic pre-
dominance Hodgkin's disease. More examples of
lymphocytic predominance lymph nodes must be
counted before it will be possible to determine

whether this subtype of the Rye classification should
be further subdivided or whether the variants cur-
rently recognised histologically are merely the
extremes of a spectrum of appearances within this
category. The lesion in the present case bears a closer
similarity to the mixed cellularity subtype than to the
common form of the lymphocytic predominance sub-
type in terms of cell counts within the cytological
classification used in the present investigation. If this
is a valid indication of the taxonomic position of the
histiocytic variant of lymphocytic predominance
Hodgkin's disease, then patients with this lesion will
be expected to have a much poorer prognosis than is
currently implied within existing nomenclature.

It is, however, interesting to speculate on the
significance of the epithelioid cell differentiation seen
in the present case, since this reaction is usually a
consequence of a specific cell-mediated immuno-
logical reaction and, in certain bacterial infections at
least, is associated with considerable resistance,
although the relevance of this type of reaction to
defence against abnormal and neoplastic cells is not
known. It may therefore be that the large number of
epithelioid cells are the result of, and considerably
amplify, a relatively small cell-mediated immuno-
logical response to the abnormal cells. If this were so
the prognosis would be relatively good, but if the;
epithelioid cells were part of a non-immunological
response then the prognosis would probably be less
good. It is perhaps also pertinent to note that with
respect to numbers of abnormal Hodgkin's cells the
present case is intermediate between the mixed
cellularity and the common lymphocytic pre-
dominance subtype of the disease; our previous
studies (Livesey et al., 1978) suggest that the neo-
plastic process is more aggressive in the present case
than the usual forms of lymphocytic predominance
Hodgkin's disease. Some indication of the solution
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to this problem must await information on the
relationship of differential cell counts (or, less
satisfactorily, histological separation of variants) to
the clinical course and survival periods of patients
with the lymphocytic predominance subtype of
diffuse Hodgkin's disease.

This study was supported by a grant to JSB from the
Equipment Research Committee of the Scottish
Home and Health Department. We thank Dr G. D.
Levine, Stanford University Medical Center, Stan-
ford, California, for confirming the diagnosis of
Hodgkin's disease.
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