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Letters to the Editor

Pathology of the spleen in large granular
lympbocyte leukaemia

Large granular lymphocyte (LGL) leu-
kaemia is an uncommon disorder character-
ised by clonal expansion of large granular
lymphocyte subsets in bone marrow, spleen,
and peripheral blood.' We describe an
analysis of the spleen from a 56 year old
woman with LGL leukaemia which shows a
pattern of LGL accumulation that seems to
be characteristic of this disorder and
therefore of potential diagnostic value.
The presenting clinical features described

previously2 included anaemia-
haemoglobin 9 4 g/dl and a white cell count
15-1 x 109/l with a differential of
neutrophils 14%, monocytes 4%, lympho-
cytes 82% (95% large granular type). The
lymphocytes showed a CD2 + CD3 + CD8
+ Leu7 + CD llb - CD16 - surface
antigen phenotype. Within 12 months the
haemoglobin concentration fell to 6-6 g/dl
and the patient had to be transfused
regularly. Her spleen was removed which
resulted in an initial improvement of the
anaemia followed by relapse (haemoglobin
7 0 g/dl, white cell count 70 x 109/1). Sub-
sequent treatment with cyclophosphamide
(100 mg/day) improved and stabilised the
haematological indices (haemoglobin 11 5
g/dl, white cell count 8-0 x 109/1).
The spleen weighed 520 g, the cut surface

showed even distribution of multiple, pale
nodules about 1 mm in diameter. Micro-
scopically the splenic architecture was
preserved, the white pulp was increased, and
as well as apparently normal peri-arteriolar
lymphocyte cuffs, there were many germinal
follicles. The red pulp showed a homo-
geneous infiltration of sinusoids and cords
by small, apparently mature lymphocytes.
The few previous reports of the morpho-
logical detail ofthe spleen in LGL leukaemia

also noted red pulp infiltration by
lymphocytes, together with white pulp
preservation, including prominent germinal
follicles,"5 suggesting that this histological
pattern is highly characteristic. Comparison
with the splenic histology in other lympho-
proliferative disorders indicates clear
differences that may be of value in the
differential diagnosis: in B cell chronic lym-
phocytic leukaemia and well differentiated B
cell lymphomas the white pulp is usually
infiltrated, whereas in conditions with red
pulp infiltration-for example, hairy cell
leukaemia-usually atrophy or obliteration
of the white pulp occurs.
The immunohistochemical staining reac-

tions of the various splenic zones are shown
in the table. The normal white pulp popula-
tions of small lymphocytes were preserved,
there was no white pulp infiltration by LGL
phenotype cells. The phenotype of lym-
phocytes infiltrating the red pulp was
characteristic of LGLs, although it differed
from the circulating cells by the possession of
the CD16 marker corresponding to the IgFc
gamma receptor. A similar difference in IgFc
gamma receptor expression between splenic
and blood LGLs has also been noted in a
previous case.5 The reason for this
discrepancy is unclear but is unlikely to be
due to selective accumulation of CD16+
cells in the spleen as we were not able to show
any increase in circulating CD16 + cells after
removal of the spleen.
Although most cases of LGL leukaemia

are now diagnosed by circulating cell surface
antigens, some may still be diagnosed only
when the spleen is removed, as at presenta-
tion 50% have splenomegaly and 30% do
not have a lymphocytosis.' Recognition of
the characteristic histological pattern of
splenic disease described here should
expedite confirmation of the diagnosis by the
appropriate lymphocyte marker studies.
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Diagnosis of intestinal microsporidiosis in
patients with AIDS

Microsporidia are tiny protozoal parasites of
the phylum Microspora.' The only species
yet recognised in human enterocytes is
Enterocytozoon bieneusi'2 and diagnosis is
difficult. Most identifications have been
made at electron microscopy.24 Previous
reports, however, have indicated that they
are visible in sections stained with haematox-
ylin and eosin.56

Table Results ofimmunoperoxidase studies onfrozen sections, paraffin wax embedded tissue sections* and cytospin smearst derivedftom
enriched LGL suspensions on which FACS analysist was performed

Leu7 CD3 CD4 CD5 CD8 CD16 CDJ9 CD45 CD45* CD45RTh L26*

White pulp
Periarteriolar zone + - + +++ + + - - + + + + + +
B cell zone
Germinal centre + - ++ + + ++ + + + + + -+ + +
Mantlezone - - + + + - +++ +++ +++ + +++
Marginalzone - - ++ ++ + - + +++ +++ - ++

Redpulp +++ +++ + + +++ +++ - +++ + - +
Circulating LGLst + + + ++ + -

Circulating LGLst (FACS) 63% 93% 13% 72% 7%

Semi-quantitative scoring: - = absent; + = <5%; + + = 5%-50%; +++ = more than 50% of cells positive for the marker.
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Fig I Duodenal enterocyte containing eight
supranuclear microsporidium spores.
(Brown-Brenn Gram stain.)

We have been examining endoscopic
duodenal or Crosby capsule jejunal biopsy
specimens since 1985 from 77 HIV-1
seropositive African patients in Kampala,
Uganda, and Lusaka, Zambia, who had the
chronic diarrhoea and wasting ("slim" syn-
drome7) which is characteristic of AIDS in
Africa. Nearly half these patients had Cryp-
tosporidium or Isospora belli infections which
had been identified by faecal smear (modified
Ziehl-Neelsen technique) or histopath-
ological assessment7 (Lucas, Conlon,
unpublished observations).
The specimens were formalin fixed,

processed to paraffin wax, and serial sections
were stained with haematoxylin and eosin,
periodic acid Schiff, Ziehl-Neelsen and
Brown-Brenn Gram stain (some micro-
sporidial forms are Gram positive8). Three

duodenal and two jejunal biopsy specimens
showed microsporidia.

In small numbers of surface enterocytes
supranuclear clusters of 1-2 gm diameter
bodies were seen, usually four to ten in each
cell. Brown-Brenn Gram stain showed that
they were round or oval, and polar with blue
and red staining ends, standing out clearly
from the yellow background colour (fig 1). In
the sections stained with haematoxylin and
eosin the bodies were refractile with clear
cytoplasm and a basophilic nucleus, par-
ticularly well seen when viewed at high
magnification with the substage condenser
removed (fig 2). Material from three of these
cases was deparaffinised and reprocessed
into Araldite for electron microscopic
examination. Two showed probable micros-
poridial spores in semithin sections (stained
with toluidine blue) and at transmission
electron microscopy (but were too poorly
preserved). One case had clearly visible
spores in the semithin sections (fig 3) and
identifiable microsporidia by electron
microscopy (fig 4). The size (1 x 0 6 ,um),
position of the nucleus, and polar filament
coils confirmed that it was a microsporidium,
and that it was consistent with Entero-
cytozoon bieneusi. No spores were periodic
acid Schiff or Ziehl-Neelsen positive.

Cases of intestinal microsporidia may
therefore be confidently identified by light
microscopic examination, supplemented by
electron microscopy, even though the
material is imperfectly fixed and processed
for electron microscopy. The larger forms
(sporonts) of E bieneusi are less distinct in
haematoxylin and eosin and Gram stains
than spores. We have now found that the
haematoxylin and eosin stain alone suffices
to detect spores. Differential diagnosis from
Cryptosporidium is straightforward as those

*0.

Fig 3 Duodenal biopsy specimen: semithin
section showing microsporidia. (Toluidine
blue.)

parasites are seen on the luminal surface of
enterocytes. The various intra-enterocyte life
cycle stages of Isospora belli and Sarcocystis
spp may be confused with those of micro-
sporidia. They are larger parasites, however,
seen as schizonts (with elongated zoites in
late stages) or gametes (with radially arran-
ged nuclei9), and are often periodic acid
Schiff positive. Both isosporiasis and sar-
cocystosis are more readily detected in faecal
smears by their characteristic oocysts than
by biopsy. Dab smears of distal -duodenal
biopsy specimens stained with Giemsa may
show spores of microsporidia even more
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Fig 2 Duodenal enterocytes with supranuclear refractile spores containing distinc
(Haematoxylin and eosin.)

Fig 4 Electron photomicrograph of
microsporidium spore showing cross sections

t nuclei. ofpolarfilaments (arrowhead) and nucleus;
consistent with E bieneusi. Bar = 200 nm.
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Letters to the Editor 887
readily than microscopical examination of
processed tissue,6 but this has not been
systematically tested.
These five cases ofmicrosporidia represent

6 5% of the African HIV positive patients
with intestinal symptoms that we saw. Three
of the patients also had cryptosporidiosis
(diagnosed on faecal smears, though not seen
on histological examination). Irrespective of
the degree of inflammation, no micro-
sporidia have been identified in 36 small
bowel biopsy specimens from HIV negative
Ugandan and Zambian controls; no micro-
sporidia have been seen in over 50 rectal
biopsy specimens from HIV negative or HIV
positive patients.
More intestinal biopsy specimens from

patients with AIDS should be examined for
microsporidia. This group of parasites
infects most phyla of invertebrates and all
classes of vertebrates; yet E bieneusi has only
been described in human enterocytes in
association with HIV-1 infection.' It is
unresolved whether they are genuine patho-
gens rather than mere passengers. The
enterocytes containing microsporidia in our
material and that of other workers do not
show obvious damage by light or electron
microscopy. The aetiology of the diarrhoea
in AIDS is multifactorial, and microsporidia
may be involved, possibly by affecting secre-
tion.
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Visual aid for quick assessment of coronary
artery stenosis at necropsy

A chart was designed to give a quick visual
assessment of the degree of coronary artery
stenosis at necropsy. It was intended for
routine cases in which coronary artery
angiography and formal morphometric
analysis of processed segments of vessel were
not to be undertaken. The method described
here is not the most accurate, but it is
preferable to simple subjective categorisa-
tion into simple, moderate, and severe
degrees of artery stenosis.

Ischaemic heart disease is one of the
leading causes of death in Great Britain.
Quantification ofcoronary artery stenosis as
part of the necropsy is necessary to estimate
the functional importance of any athero-
sclerotic disease present. The cross sectional
area of the vessel lumen, compared with that
contained within the elastic lamina, expres-
sed as a percentage, is a widely used method
of estimating the degree of luminal area
narrowing within a vessel.' A narrowing by
75% reduces coronary blood flow at times of
stress and exertion; narrowing by 90%
means that coronary blood flow is severely
reduced at rest.2 Even in the absence of
coronary thrombosis, cardiac death may
occur if there is one segment of luminal area
which has narrowed by more than 85%,
although most of these patients have multi-
ple foci of stenosis.3
Coronary angiography can be used routin-

ely at necropsy4 to show the luminal diameter
and it can also show all branches of the
coronary vessels. Formal morphometry with
the use of either point counting,5 or plan-

imetry of multiple cross sections of vessels
that have been fixed, decalcified, and stained
for elastin, give a good estimation ofluminal
area narrowing. Vessels that have been per-
fused and fixed at physiological pressures
before dissection give the most meaningful
results.6 An alternative, but the most routin-
ely used method, is simple subjective assess-
ment of a serially sliced vessel at the time of
necropsy into categories of mild, moderate,
and severe stenosis.
The first two methods are obviously more

accurate, and the merits and demerits ofeach
have been discussed elsewhere.' The aim of
our method is not to replace or compete with
these methods but to make simple,
immediate, subjective assessment more
accurate and scientific.

Examination ofcoronary arteries by serial
transverse slicing at 3 mm intervals is widely
practised. Most pathologists open the heart
first and then slice the vessels while gripping
the artery, with forefinger outside the heart
and thumb inside. A sharp brain knife allows
a "clean slice" to be made even with
moderate vessel calcification.
Once the vessels have been serially sliced,

the cut surface is compared with the chart
(figure). The vessels have been drawn with
concentric round, eccentric round, and slit
shaped lumina representing the three main
patterns seen at necropsy. The diagrams
have been photoreduced following the cal-
culation of the areas on graph paper.
Arteries that are distended at physiological
pressure are almost circular in shape.' The
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Figure Schematic diagram representing a
percentage reduction in cross sectional area
ofcoronary artery vessels. The outer circle
represents vessel exterior, inner circle
represents the elastic lamina, and black area
represents the lumen.
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