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colleagues they should estimate the require-
ments for the next 12 months, and
based on this assessment and the antici-
pated fractionation yields collect the neces-
sary raw material within their region
for the patients for whom they are directly
responsible. This done, the ball is firmly in
the court of the central fractionation units to
make the necessary capacity available to pre-
pare and deliver high quality products to the
regional transfusion centres in the quantity
requested. This principle should hold for
all plasma fractionation products and would
thus throw the burden of responsibility for
patient care where it belongs-to the regional
transfusion centres.-We are, etc.,

J. D. CASH
R. A. CUMMING

South-east Scotland Regional
Blood Transfusion Centre,
Royal Infirmary,
Edinburgh

The Red Cell

SIR,-Dr. G. W. G. Bird's article on "The
Red Cell" (29 January, p. 293) prompts me
to record some of my own observations. I
have found' that the geometry of the avian
egg is that of conic sections. This discovery
was made possible by the assumption that
the contents of the egg are paracrystalline
and that the shape is derived from the
figures related to liquid crystals.2
The following shapes are found in con-

nexion with red blood corpuscles: bicon-
cave discs, signet rings, crescents, cups,
flattened elliptical discs in the camel family,
and spheres when the cells are placed in
hypotonic solution and pointed spines in the
so-called "thorn apples" found when they
are placed in hypertonic saline. Furthermore,
the cells may range from 6-9 microns in any
one individual.
These shapes are readily derived from

conic sections. The biconcave disc is a
cyclide figure, derived from confocal conic
structure, that comprises a family of curves,
so covering variation in size of the red cell.
The signet ring is a cyclide with the hole or
dimple off-centred and the crescent is a
broken anchor ring; the cup a distorted
anchor ring where the dimple in one side is
exaggerated and in the other is everted. The
red cell of the camel is a distorted ellipsoid
figure, also found in the red cells of ovipara.
When placed in hypotonic saline, the red

cell absorbs water and swells up into the
form of a sphere that can be regarded as a
limiting figure of the cyclide or ellipsoid.
Placed in hypertonic saline, however, it
loses water, ceases to be in the mesophase,
assumes crystalline structure, and displays
prismatic radiation. These findings will be
of interest to haematologists, as red cells of
signet ring shape are found in disease,
notably malaria. Crescents are found in
sickle-cell anaemia and spherocytosis is
found in the disease of that name.

These observations provide strong evidence
for the paracrystalline nature of haemo-
globin in the red blood corpuscle. The outer
"membrane," which might be described bet-
ter as the sheet of the figure, is an interface
between the mesophase in the cell and that
of the plasma. The importance of the dis-
covery, however, is in application to genetics.
Sickle-cell anaemia, for example, is of
genetic origin, likewise spherocytosis. The
cyclides are derived from the ellipse and the

hyperbola and these have parametric descrip-
tions, which, in turn, suggests a mathematical
approach to the subject of genetics. It may
well be found to apply to the theory of
blood grouping.-I am, etc.,

J. E. MALCOLM
Royal Air Force Hospital,
Ely, Cambs
1 Malcolm, J. E., Arris and Gale Lecture, Royal

College of Surgeons of England, 20 January
19/2, to be published.

2 Hartshorne, N. H., and Stuart, A., Crystals and
the Polarising Microscope, 4th edn. London,
Edward Arnold, 1970.

Bacteriological Aspects of Mycobacterial
Infections

SIR,-Professor D. A. Mitchison (12 Febru-
ary, p. 424) lists mycobacteria and, although
writing in a section under the general head-
ing of tuberculosis, includes M. marinum
(M. balnei) and M. ulcerans, which cause
ulceration of skin. M. leprae is not men-
tioned, perhaps because it cannot be cul-
tured on artiticial media. It may, however,
be found in sputum of patients with ad-
vanced lepromatous leprosy involving the
larynx and trachea. Although the diagnosis
of leprosy will not be in doubt, as pulmonary
tuberculosis not infrequently complicates
neglected lepromatous leprosy, confusion
between the mycobacteria may arise.-I am,
etc.,

FREDERICK J. WRIGHT
Department of Tropical Medicine,
Lister Institute,
Edinburgh 8

Tropical Splenomegaly, Sickle-cell Trait,
and P. falciparum Infection

SIR,-The letter of Dr. D. I. K. Evans and
others (22 January, p. 250) entitled "Tropi-
cal Splenomegaly, Sickle-cell Trait, and P.
falciparum Infection" needs to be com-
mented upon from this part of the world,
where enlarged spleens, sickle-cell traits, and
P. falciparum infections are an everyday
occurrence. In spite of the fact that the
authors stated "This case has all the features
of tropical splenomegaly syndrome" the
evidence they presented could easily be in-
terpreted to mean that the little Nigerian
boy was not suffering from the tropical
splenomegaly syndrome (T.S.S.), which,
surely, has well known and accepted clinical
and diagnostic features. Some of these
features are:
A large spleen, which various investigators

quoted in the authors' own letter specified
to be at least 10 cm below the costal
margin.12 The boy described had a spleen
of 7 5 cm, a size which literally hundreds
of West African boys would have without
being considered here to be in the T.S.S.
range.
Abdominal discomfort as a result of the

size of spleen, with dragging pain, debility,
and sometimes fever and anaemia.3' There
were no febrile episodes in the case re-
ported, and the abdominal pain could as
well be explained by ascariasis, which the
patient had.

There is a tendency to an increase in IgM,
with IgG levels not significantly different
from normal.2 The authors found the very
opposite, stating "Hyperglobulinaemia is
present, but IgM is not so often raised as
IgG", and in support of this statement
they cited three authors,12" none of whom,

in fact, support their statement. It was
surprising that Dr. Evans and colleagues
omitted to refer to the work of Loewenthal
et al.,6 who measured IgM values in 17 of
19 cases of suspected T.S.S. and found all
greatly increased.

It usually takes at least 3-6 months' con-
tinuous drug therapy before shrinkage of
the spleen occurs.56 The Nigerian boy's
spleen shrank to one-third its original
size after six weeks of antimalarial therapy.

In view of the above (and there was no
liver biopsy, which, I agree, would not have
been justified merely to prove T.S.S in this
boy), may I suggest, Sir, that there was no
evidence whatsoever that this boy had the
tropical splenomegaly syndrome. I submit
that the cause of the splenomegaly which
responded so well and fast to antimalarial
therapy was chronic falciparum malaria in-
fection. The child came from an endemic
area and had by then developed a consider-
able amount of immunity. As immunity
develops, parasitaemia decreases, but malaria
parasites can still be found in small
numbers. He also had multiple helminthic
infestation, a likely cause for abdominal
pain and even splenomegaly in children.
Chronic malarial infection and helminthic
infestation would account for the high IgG.

Finally, as tropical splenomegaly is not
proved, the problem of sickle-cell trait in
this case is irrelevant, and so are the
authors' recommendations. Indeed, workers
here have long ceased to call every AS
pattern sickle-cell trait. The authors do not
tell how they excluded sickle-cell f/-thalas-
saemia, in which 8-year-olds often have a
large spleen, an AS pattern, and P.
falciparum infection.-I am, etc.,

MARIANNE JANOSI
Department of Medicine and Therapeutics,
University of Ghana Medical School,
Accra
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Prevention of Deep Vein Thrombosis

SIR,-We are delighted that Mr. N. H. Hills
and others (15 January, p. 131) have con-
firmed our finding (13 November, p. 394)
that intermittent calf compression is an
effective prophylactic against deep vein
thrombosis and would congratulate them on
presenting such a thorough analysis of their
trial.
Our own trial of the efficacy of inter-

mittent calf compression was preceded by
a rigorous haemodynamic study, which was
conducted both in greyhounds* and in
patients2 in order to find the most effective
method of applying the compression. This
investieation, as well as our previous one into
the effects of passive flexion (10 July 1971,
p. 78), revealed, despite Mr. Hills's reserva-
tions to the contrary, that when changing the
flow in one leg the flow in the other remains
largely unchanged. The techniques of
statistical analysis used by ourselves and by
Mr. Hills and his colleagues are, therefore,
equally acceptable.

It is, however, surprising to find that our
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prophylactic regimen (which entails per-
operative intermittent calf compression only)
should produce a reduction in the incidence
of postoperative deep vein thrombosis of
82%, while the regimen used by Mr. Hills
and his colleagues (which covers the pre-
operative, peroperative, and postoperative
periods) should produce an overall reduction
of only 60%.

Direct comparison between the two trials
is difficult, but Mr. Hills's comments on the
effects of malignancy prompted us to re-
examine our figures. In our admittedly small
series, intermittent calf compression did pro-
duce a significant reduction in the incidence
of postoperative D.V.T. in patients with and
without malignant disease (see Table).

o
D.V.T. 1Total Incid-0..T D.nTcTta

Evidence of
Malignancy= 8
Control .. 6 2 8 25%'
Treated 8 0 8 0%

Non-
malignant= 31
Control 21 10 31 32-2%
Treated 29 2 31 64%

This apparent difference may, we feel, be
explained by a study which we recently con-
ducted into haemodynamic effects of the
compression device used by Mr. Hills and
his colleagues. In a series of four patients
we assessed the haemodynamic effects of this
device using the procedure that we had used
in our previous investigation.2 Our results3
revealed that because the device uses a much
slower compression rate than our own, its
effects on flow are less dramatic. We would
suggest that we were able to achieve a
greater reduction in the incidence of post-
operative thrombi because our device has a
far more pronounced effect on the haemo-
dynamics of the situation. For example,
whereas Mr. Hills's device can increase the
peak femoral vein flow by 75 %, our's is
capable of increasing it by 700%.
We are, however, well aware of the limita-

tions of our comparatively small clinical trial,
and are currently engaged in a much larger
trial in order to test our hypothesis.-We
are, etc.,

V. C. ROBERTS
R. BERGUER

A. W. CLARK
L. T. COTTON

Department of Biomedical Engineering,
King's College Hospital Medical School,
London S.E.5.
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SIR,-May I be permitted to comment on
the paper on the prevention of deep leg
thrombosis by intermittent compression of
the calf, by Mr. N. H. Hills and others (15
January, p. 131)? I submit that the good
results obtained by this compression are in
harmony with my contention that deep leg
thrombosis often stems from pressure on the
external iliac veins by unnatural accumula-
tions in the colon in westernized societies.
Any colonic accumulations pressing on
the iliac veins must act as an impediment to
the natural blood flow, and if the present

intermittent compression of the calf lessens
the incidence of leg thrombosis so, I submit,
must careful attention to the colonic contents
do this too.

Pulmonary embolism has been shown' not
only to have increased generally in European
countries and even in the United States
since the turn of the century, but also to
have particularly done so in Britain since
1952. Not only is this great increase com-
patible, after allowing for a latent period and
possibly also a threshold value, with the in-
creasing consumption of refined carbo-
hydrates, especially sugar, but there is also
a special feature in Britain that appears
relevant. A decline, or even open abandon-
ment, of some aperient and enema routines
both in operation cases and in medical-bed
patients during the above decade has been
observed. Careful inquiries of quite a num-
ber of surgeons have deepened the above im-
pression and also shown that there may have
been some substitution of suppositories for
the larger measures mentioned, with con-
sequent less effect on any colonic loading
present.
Over and above all this is the rarity of

deep thrombosis and other venous conditions
in tribal Africans living on unrefined carbo-
hydrates, but not in their cousins the negroes
in the United States living on our type of
refined diet, all of which I have myself
laboured hard to bring to light.2 There is
also the 3:1 preponderance of clinical deep
leg thrombosis in the left leg, established in
many references.3 I cannot accept that left-
sided preponderance of deep leg thrombosis
arises from the crossing of the right common
iliac artery over the left common iliac vein
"as the main aetiological factor" in the pro-
duction of the thrombosis.4 Apart from
throwing no light on the even greater pre-
ponderance of varicocele on the left side,
such an explanation would appear incom-
patible with evolutionary principles, and it
would not explain the virtual absence of the
condition in tribal Africans.

I hope the authors of the present paper
may incorporate the help provided by these
arguments in their present approach.-I am,
etc.,

T. L. CLEAVE
Fareham, Hants
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Domiciliary Family Planning Service

SIR,-In his comments on Dr. Elizabeth
Wilson's report (18 December, p. 731) on
the Domiciliary Family Planning Service in
Glasgow Dr. James A. McGarry (29
January, p. 315) appears to have failed to
appreciate that the "poverty, unemployment,
overcrowding, alcoholism, debt. and disease"
in the families to which Dr. Wilson refers
are usually the direct result of the low in-
telligence of both marriage partners. I work
in a very similar service in Liverpool where
we have identical problems to Glasgow.
Patients requiring long-term domiciliary care
for contraception are often illiterate and
sharing a bed with two or three children;
either circumstance makes it virtually im-

possible for them to use a thermometer
and chart to identify their infertile period.
While applauding the excellent work done
by the Catholic Marriage Advisory Council
in Liverpool, so far as I know they do not
visit patients at home to give advice, and it
is unrealistic to expect a mother of 10 or 12
children to make time to visit the clinic,
even if she knows where it is and has the
bus fare to get there.

Like Dr. Wilson, in my home visits I offer
only contraception, but other social agencies
are invariably concerned with these problem
families, and are usually offering help and
support by the time my help is requested.
Saving money for the community is merely
incidental to the service, which aims pri-
marily at improving the quality of family
life by limiting the number of children in
accordance with the wishes of the parents.

Lastly, I should like to take this oppor-
tunity of expressing my gratitude to the vast
majority of my general practitioner col-
leagues of all denominations in Liverpool,
who have readily given permission for me
to visit their patients under this scheme, and
have often provided extremely helpful back-
ground information.-I am, etc.,

BERYL EVANS
Liverpool 18

SIR,-I was most interested in Dr. Elizabeth
Wilson's account of the Glasgow Domiciliary
Family Planning Service (18 December,
p. 731). I work as the domiciliary family
planning doctor in the London Borough of
Haringey (population 240,000). Our domi-
ciliary service has been functioning since
1968 and has had over 500 referrals with a
carrying case load of more than 300.
(Birmingham and London Borough of
Wandsworth have each had over 1,000
referrals.)
My experiences with the domiciliary ser-

vice bear out Dr. Wilson's findings. This is
an effective (though relatively costly) way of
providing family planning advice for socially
inadequate families. However, there are some
further points that need to be mentioned.
The success of the domiciliary service de-

pends on the referring agents. Some health
visitors and social workers are reluctant to
discuss contraception with the families they
visit. From my experience, the reason for
this is inadequate training in this field so
that they are unable to discuss contraception
and sexual problems without embarrassment.
The reasons why some couples do not use

contraception are complex: it is not just
fccklessness. The reasons may lie in the
methods themselves. Some couples find the
cap messy to use; the sheath interferes with
the spontaneity of the sex act; the newspaper
reports of deaths on the pill have done
much harm in creating unnecessary anxiety
in just those couples least able to evaluate
the risks associated with taking the pill. The
I.U.D. often results in heavier periods which
poorly motivated women refuse to tolerate.
Some families find it difficult to plan ahead
and just live from day to day, unwanted
pregnancies being part of the general chaos
of their lives. There also exists a small and
(from the family planning point of view)
difficult group of families in which having
babies appears to be their raison d'etre.

It follows from this that the relationship
of trust and confidence between doctor,
nurse, and patient is most important. Time
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