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Table Coefficients of variation of
haematocrit readings

Experi- Haemato- Coefficient
ment Sample crit ofvariation

I Whole blood 0-472 0-46
2 Whole blood 0-406 0 44
3 Whole blood 0-430 0-26
4 Erythrocytes 0-396 0-36

in plasma
5 Erythrocytes 0 497 0-28

in buffer
6 Erythrocytes 0-065 2 54

in plasma
7 Erythrocytes 0-064 2-29

in buffer
8 Whole blood 0-481 0-32
9 Erythrocytes 0-574 0-26

in buffer
10 Erythrocytes 0-072 2-87

in buffer
11 Whole blood 0-361 0-23
12 Erythrocytes 0-492 0-36

in buffer
13 Erythrocytes 0 070 2-38

in buffer
14 Whole blood 0 493 0 00
15 Erythrocytes 0-076 0-00

in buffer
16 Erythrocytes 0 504 0-25

in buffer
17 Erythrocytes 0-505 0-09

in buffer

1-7: means of 10 microhaematocrit capillaries in
each experiment.
8-17: means of 10 readings of single
microhaematocrit capillaries.
8-10: the capillary was removed from the
haematocritometer between readings.
11-13: the capillary was moved by the screw
mechanism between each reading and readjusted
to the scale for reading.
14-17: the capillary was only moved if
readjustment to the scale was necessary.
Experiment 17 was performed with the instrument
and (hence) the microhaematocrit tube in vertical
position.

The precision is higher than that acheved
without specialised equipment,2 giving pre-
cise values even below haematocrits of 0 1.
Although the reading precision is the same at
high and low haematocrits (±0 1 mm) the
coefficient of variation increases with
decreasing haematocrit (table) because ofthe
decreasing absolute value of the numerator
in the haematocrit calculation. The ins-
trument is commercially available.
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Epithdioid haemangendothelioma of ter-
minal ilenm after therapeutk ifrradiation

Epithelioid haemangioendothelioma is a
vascular tumour with biological behaviour
intermediate between a haemangioma and
an angiosarcoma.' Its vascular origin was
recognised on the basis of the ultrastructure
of the tumour cells and subsequently confir-
med by factor VIII related antigen immuno-
reactivity in the tumour cells. The tumour,
first described in the lung, was designated
"intravascular bronchioalveolar" tumour
(IVBAT) and considered to be of epithelial
origin. Reports ofsimilar tumours have been
described in various organs, but with the
exception of the liver where the association
with oral contraceptives have been noted,2
aetiological associations have not been dis-
cussed.
A 72 year old caucasian widow, who had

had radiotherapy for carcinoma ofthe cervix
22 years ago, presented with bowel obstruc-
tion. A laparotomy showed that she had a
stenosed segment of terminal ileum, and this
was resected. Her symptoms recurred nine
months later and a second laparotomy
showed stenosis of the previous anastomosis
and multiple "sugar icing" depositions on
the mesentery and pelvic peritoneum. She
died several months later and permission for
necropsy was refused.
A 6 cm terminal ileum specimen with a

central 2 cm stenosed segment was received,

Fig I Tumour cells around veins, somw
totally occluided (arrowheads) andothers with
centrifugal spread.
fixed in 10% formol saline. Representative
sections were routinely processed and slides
stained with haematoxylin and eosin, van
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Fig 2 Characteristic Weibel Palade bodies within tumour cells. Insert: highpower view of
Weibel Palade bodv.
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Gieson's stain for elastic fibres, Gordon and
Sweet's technique for reticulin fibres and
mucin stains. An angiocentric tumour (fig 1)
in nests and cords of round to polygonal
tumour cells and occasional spindle cells had
transmurally infiltrated the bowel wall,
occluding some vessels; others had cen-
trifugally expanded.
Tumour cells had replaced the lamina

propria in some villi causing a broadleaf
configuration. Variable sized intracytoplas-
mic vacuoles were observed within tumour
cells (attempts at vessel formation) and also a
mitotic activity of two per 10 high power
fields. In and around tumour submucosal
and serosal fibrosis were noted in conjunc-
tion with vascular sclerosis, subintimal foam
cells, and atypical or radiation fibroblasts.
Immunoreactivity with factor VIII related
antigen (Dako, Denmark) using the conven-
tional PAP method with trypsinisation was
positive. Ultrastructure examination of the
tumour cells showed round and tubular
structures consistent with Weibal Palade
bodies (fig 2).

Epithelioid haemangioendothelioma has
been described in the colon3 and the
stomach.4 Induction of malignant tumours
as a result of radiation is well documented.
An acceptable case should show a time lapse
of probably 10 years or more between a
detectable lesion and the completion of
radiotherapy. The radiation exposure should
be relatively great and radiation damage to
the tissue should be demonstrable in and
around the tumour.3 This case satisfies the
above criteria.

It is difficult to predict the biological
behaviour of epithelioid haemangioendo-
thelioma on the basis of histological features
alone: the presence of cellular pleomorph-
ism, mitotic activity in excess of one per 10
high power fields, necrosis and a tendency to
spindling of the cells, have been associated
with a more aggressive behaviour.' This
tumour exhibited some of these features and
its aggressive nature was confirmed by the
extent of tumour spread on the second
laparotomy. Angiosarcoma induced by
radiotherapy is well documented but not that

of epithelioid haemangioendothelioma.
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Matters arising

Red celi hypoplasia associated with myelo-
proliferative and myelodysplastic syndrome

A report of three cases' showing red cell
hypoplasia with myeloproliferative and
myelodysplastic features in this journal
prompts me to report two more.

Case 1
A 69 year old man presented in 1986 with
clinical features of anaemia. Haemoglobin
was 5-1 g/dl, mean corpuscular volume
117-9 fl, reticulocytes 13 x 109/l; white cell
count, differential, and platelets were nor-
mal. Marrow aspirate was hypercellular with
hyperactive myelopoiesis showing left shift
and toxic granulation but no excess blasts.
Erythropoiesis was hypocellular with a
myeloid:erythroid ratio of 26:1. Only 3 5%
of marrow cells were erythroid. Mega-
karyocytes were normal.
No vitamin deficiency or metabolic abnor-

mality was present. Pure red cell aplasia was
diagnosed but the patient failed to respond
to prednisolone 40 mg daily and required
regular transfusion. Subsequently, increas-
ing hepatosplenomegaly, a rise in white cell
count and raised lactate dehydrogenase

activity occurred. In December 1986 a rise in
white cell count to over 60 x109/l (with
monocytes 7 x 109/l, neutrophils 53 x 109/1)
took place. Raised lysosyme activity was
probably the cause of accompanying severe
renal dysfunction. A repeat marrow aspirate
showed absent erythroid precursors, grossly
hypercellular myelopoiesis, with absent
secondary granulation and highly abnormal
miniature megakaryocytes.

Cytogenetic analysis yielded only two
mitoses both of normal karyotype. 6-Mer-
captopurine was introduced to control the
white cell proliferation which brought the
white cell count and monocyte count to
normal, and also improved renal function.
Transfusion requirements were increased.
Severe thrombocytopenia limited the use of
6-Mercaptopurine which was given intermit-
tently over the next 18 months.

In 1988 he developed carcinoma of bron-
chus from which he died.

Cmn 2
An 83 year old housewife presented in 1983
with clinical features of muscular aches,
anaemia, and cardiac failure. Her
haemoglobin concentration was 85 g/dl,
mean corpuscular volume 86 fl, erythrocyte
sedimentation rate 138 mm/first hour, and
reticulocytes were 46 x 09'fl; white cell count,
differential, and platelets were normal.

A marrow aspirate showed hyperplastic
myelopoiesis and a probable absolute reduc-
tion in erythroid precursors with a
myeloid:erythroid ratio of 1 1:1. Polymyalgia
rheumatica was provisionally diagnosed and
she responded slowly to prednisolone, with
complete return to normal of her blood
count after some weeks.

In 1985 she became pancytopenic.
Haemoglobin was 9-9 g/dl, mean corpus-
cular volume 79 fl, platelets 68 x 10/l, white
cell count 3-3 x I0O/l, with granulocytes 1-2 x
I0/l. A marrow aspirate showed increased
megakaryocytes, hyperplastic myelopoiesis
with defective primary and secondary gran-
ulation and 6% blasts. The myeloid:eryth-
roid ratio was 5-5:1, erythroid precursors
being reduced. Prednisolone restored her
blood count to normal but pancytopenia
recurred when the steroid was withdrawn. At
this time it was thought she had a myelodys-
plastic syndrome which had probably been
developing since 1983.

In 1986 bruising and bleeding began.
Haemoglobin was 8-8 g/dl, platelets fell to
12 x 10/l, neutrophils rose to 18 x 10/l with
a few blasts in the blood film. Neutrophils
were remarkably hypogranular and bizarre.
Cytogenetic analysis ofmarrow cells showed
normal female karyotype.

In 1988 she developed mycosis fungoides
which was treated with prednisolone, 6-Mer-
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