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Medical Memoranda

Bilharzial Splenomegaly and Refractory
Anaemia

Brit. ned. J., 1966, 2, 153-154

Using radioactive 51Cr-tagged red cells (Ebaugh et al., 1963)
and organ surface counting (Jandl et al., 1956), we demonstrated
the occurrence of hypersplenism and hypervolaemia in the
splenomegaly of schistosomiasis. The cases of two patients with
refractory anaemia and grossly enlarged bilharzial spleens are

reported.

CASE 1

A 12-year-old boy was admitted to hospital complaining of
dyspnoea, palpitation, and weakness of one year's duration. He
had had treatment for schistosomiasis three years previously, and
had recently received two blood transfusions. Examination revealed
a poorly built boy with a spleen extending down to the left iliac
crest. His liver was palpable 4 cm. below the right costal margin.
The haemoglobin was 5.2 g./100 ml., P.C.V. 20%, reticulocyte

count 4.8%, the W.B.C. varied from 2,850 to 4,850/c.mm., and the
platelet count from 166,000 to 200,000/c.mm. The serum iron was

25 yug./100 ml. and the total serum iron-binding capacity 492
pg./100 ml.

The red-cell volume was 836 ml., or 24.6 ml./kg., and the plasma
volume was grossly increased to 3,512 ml., or 103.3 ml./kg.
Chromium-51 red-cell half-life was shortened to 14.5 days. There
was an initial high uptake of radioactivity over the spleen and a

subsequent progressive increase of radioactivity over that organ, with
a rise in the spleen: liver ratio (Fig. 1). Continuous ferrous sulphate
treatment for eight weeks did not improve the haemoglobin and
haematocrit values. There was no evidence of bleeding in the
gastro-intestinal tract.

The wedge of liver tissue was firm, with a smooth capsule.
Microscopically a moderate degree of irregularly distributed per-
portal fibrosis was seen. Foci of lymphocytes and eosinophils
formed small granulomas. Serial sectioning revealed that some of
these granulomas contained degenerating schistosoma ova. The
sinusoids were prominent but empty and without stainable iron.

After splenectomy there was an immediate improvement in the
patient's general condition, and though no haematinics were given
his haemoglobin rose from 5.2 to 10 g./100 ml. and his P.C.V. from
20 to 37%. His plasma volume dropped to 1,719 ml. (52 ml./kg.).

The total red-cell mass was 696 ml. (21 ml./kg.). The "Cr red-
cell half-life was over 21 days.

CASE 2

A 61-year-old farmer was admitted to hospital complaining of
left-sided abdominal swelling, dizziness, and weakness. He gave a

history of having had schistosomiasis when he was 20. Examina-
tion revealed a spleen extending down to the left iliac crest and a

liver palpable 6 cm. below the right costal margin.
The haemoglobin was 9 g./100 ml., P.C.V. 31%, reticulocyte

count 3.3%, W.B.C. 13,500/c.mm., and platelet count 160,000/
c.mm. The urine contained ova of Schistosoma haematobium.
The serum iron was 10 pg./100 ml. and the total serum iron-
binding capacity 480 ,ug./100 ml.
The red-cell volume was 1,938 ml., or 28.5 ml./kg., and the

plasma volume was increased to 5,712 ml., or 84 ml./kg.
Chromium-51 red-cell half-life was normal at 23 days. The initial
radioactivity over the spleen was high, but no subsequent accumula-
tion of radioactivity over the spleen occurred. The spleen: liver
ratio did not change significantly (Fig. 2). Ferrous sulphate therapy
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FIG. .-Case 1. Spleen, liver, and blood counts, showing the initial
high uptake of radioactivity over the spleen with subsequent progressive
increase and a rise in spleen:liver ratio. The 51Cr red-cell half-life (TI)

was shortened to 14.5 days.

Splenectomy was performed at Cairo University Hospital. The
spleen weighed 2.3 kg. Scattered throughout the parenchyma were

small (1-4 mm.) brown nodules. Microscopically the sinusoids were

well defined; they contained a moderate number of red cells and an

occasional megakaryocyte. The surrounding interlacing bands of red
pulp showed a moderate increase in reticulin content. A few ill-
defined follicles were seen, and scattered throughout were foci of
haemorrhage and haemosiderin deposition consistent with the
description of " Gamna-Gandy " nodules. There was a marked
increased in stainable iron in the sinusoidal lining cells and the
Gamna-Gandy nodules.
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FIG. 2.-Case 2. Spleen, liver, and blood counts, showing the initial
high uptake of radioactivity over the spleen but without any subsequent
progressive increase of accumulation of radioactivity over that organ and
with little change in spleen:liver ratio. The 51Cr red-cell half-life (TD

was not shortened.

for four weeks did not change his haemoglobin or haematocrit
values. The radioactivity in a four-day stool collection was

negligible.

COMMENT

In a previous article (Farid et al., 1964) we failed to demon-
strate evidence of hypersplenism in four patients with bilharzial
splenomegaly. We succeeded, however, in defining the organ-
surface-counting pattern usually obtained over the enlarged
bilharzial spleen-an initial high accumulation of radioactivity
over the spleen without subsequent increase and without change
in the spleen: liver ratio; these findings are accompanied by a

nearly normal 'tCr red-cell half-life. We concluded that the
enlarged bilharzial spleen usually acted only as a reservoir for
the blood without any intrasplenic red-cell destruction.
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The two patients presented here had grossly enlarged bil-
harzial spleens. Both showed an initial high uptake of 5'Cr
radioactivity over the spleen and both had evidence of hyper-
volaemia. In both patients, therefore, pooling of red cells had
occurred in the spleen, with a markedly increased plasma volume.
In the first patient, however, there was in addition to hyper-
volaemia evidence of intrasplenic red-cell destruction (hyper-
splenism)-51Cr red-cell half-life shortened to 14.5 days, a
rising accumulation of radioactivity over the spleen, and an
increase in spleen: liver ratio.
The studies of Holzbach et al. (1964) support the concept

that increased spleen size in itself can result in hyperfunction.
This does not appear to occur in the enlarged bilbarzial spleen,
since both in our past work (Farid et al., 1964) and in the two
patients presented here intrasplenic red-cell destruction was not
related to the size of the spleen. We suggest that, rather than
the size of the spleen, a deranged spleen circulation with slowing
of passage of blood in the fibrotic and congested bilharzial spleen
determines the occurrence of intrasplenic red-cell destruction.

Prankerd (1963) stressed the importance of hypervolaemia as
a cause of refractory dilution anaemia in patients with enlarged
spleens in leukaemias, Gaucher's disease, and thalassaemia. We
suggest that this phenomenon of hypervolaemia plays an impor-
tant part in the production of the chronic anaemia of bilharzial
splenomegaly regardless of the occurrence of red-cell destruction
by the spleen.

Splenectony in Case 1 resulted in an immediate haemato-
logical improvement; this was probably due to removal of the

site of red-cell destruction, as well as to a reduction in the
plasma volume (hence the immediate improvement without
relapse). In our opinion splenectomy would also have bene-
fited the second patient, simply by reducing the hypervolaemia
and thus raising the haemoglobin. He refused operation.

We wish to thank Dr. Said Razekki, Cairo University, for
referring Case 1 to us. We are grateful to Drs. L. F. Miller, J. J.
Dempsey, and W. J. Darby for reviewing the manuscript. This
work was supported in part by grant AM 08317-01, Contract Nonr
2149 and PL-480 funds.

Z. FARID, M.D., D.T.M.&H.
A. R. SCHULERT, PH.D.
S. BASSILY, M.B.
J. H. NICHOLS, HM2 U.S.N.
S. GUINDY, B.SC.
M. SHERIF, M.S.
F. RAASCH, M.D.

U.S. Naval Medical Research Unit No. 3, Cairo, Egypt,
and Kasr-el-Aini Hospital, Cairo University.

REFERENCES

Ebaugh, F. G., jun., Emerson, C. P., and Ross, J. F. (1953). 7. chn.
Invest., 32, 1260.

Farid, Z., Prasad, A. S Schulert, A. R., Sandstead, H. H., and El Rooby,
A. S. (1964). Arck intern. Med., 113, 37.

Holzbach, R. T., Shipley, R. A., Clark, R. E., and Chudzik, E. B. (1964).
7. clin. Invest., 43, 1125.

Jandl, J. H., Greenberg, M. S., Yonemoto, R. H., and Castle, W. Be
(1956). Ibid., 35, 842.

Prankerd, T. A. J. (1963). Brit. med. 7., 2, 517.

Post-decompression Shock Due to
Extravasation of Plasma

Brit. med. J., 1966, 2, 154-155

Although it has for some time been recognized that extra-
vasation of plasma may play an important part in decompres-
sion shock (Masland, 1948; Cotes, 1953), very few cases have
been reported in which this has been confirmed by successful
treatment with plasma or plasma expanders. Moreover, those
which have been reported (Cotes, 1953 ; Brunner et al., 1964;
Cockett and Nakamura, 1964) occurred under conditions which
are very different from those encountered by industrial workers
in compressed air, and may have been thought to be irrelevant
to the medical care of such workers. We therefore report a
case which followed a normal industrial shift in compressed
air (Work in Compressed Air, Special Regulations, 1958).

CASE REPORT

A healthy 26-year-old civil engineer developed a pain in his legs
("bends ") after working for his first full shift in compressed air.
This recurred after each of two periods of therapeutic recompres-
sion; and while the pressure was being reduced following the second
of these he also began to vomit and to complain of distension and
pain in the abdomen. Small areas of blue discoloration were
noticed on his abdomen, chest, and back.
He was transferred for further treatment to the Royal Naval

Instructional Diving Section, H.M.S. Vernon, Portsmouth. During
transfer his condition deteriorated, and on arrival he was deeply
cyanosed and shocked. His trunks and limbs were bloated and
covered with discrete purple patches that slowly became confluent.
Though he was almost pulseless, he was conscious and complained
of severe pain in the abdomen and joints, tightness of the chest, and
difficulty in breathing.

A third therapeutic compression, this time to a much higher
level of pressure, led to some relief of pain and cyanosis, but the
blood-pressure remained unrecordable and the urinary output was
very small. He was therefore given an intravenous infusion of three
bottles of plasma and 1 litre of normal saline. This relieved his
symptoms further and raised his blood-pressure to 90/50, but did
not result in a diuresis. Because of the oliguria and prolonged
hypotension he was transferred to the Royal Portsmouth Hospital.
The time schedule of the successive recompressions is shown in
Fig. 1.
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FIG. 1.-Exposure to compressed air.

In hospital he was found to have non-pitting swelling of the limbs.
and trunk, with extreme tenderness of the muscles. There was
severe peripheral vasocon triction, the pulse was 120, and he
blood-pressure 95/60. He was intensely thirsty. His haemoglobin
0as 126%, blood urea 150 mg./100 ml., and total plasma protein
6.2 g./100 ml. A scanty urine specimen was loaded wmith albumin
and castsF;It contained urea 2.3 g./100 ml. and sodium 2 mEqr.
tests for haemoglobin and myoglobin were negative.
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