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Result.-Vision = 0.1 with a -9 D lens. Fundus
oculi distinctly visible. Period of observation (Oct. lst,
1936) 2i years (Fig. 2).
CASE 5.*-Leukoma after parenchymatous keratitis.

Vision before the operation = 0-02. Transplantation of
cadaver’s cornea on Oct. 28th, 1935. Eye removed from
the cadaver 2 hours after death, preserved a further
28 hours.

Result.-Vision = 0-9. Length of observation (Nov. 1st,
1936) 12 months.

The cases cited above bear witness to the fact that
a cornea from a cadaver’s eye, preserved at a

temperature of 4&deg;-6&deg; C., is perfectly suitable for trans.
plantation. Analysing my material and taking into
account the quality of the leukomatous substratum,
in which the transplant from the cadaver is placed,
I have gained the impression that the results of

transplantation from cadavers’ eyes are not inferior
to those obtained with grafts from living eyes. For
a final opinion it is of course still necessary to follow
up the more remote results of the operations. On
the other hand it may be said that the present results
in my series of cases that have been under observation
from I to 2 years, would already seem to justify
the expectation that the more remote results will be
favourable.

Investigations are being made in my laboratory
on the retention of vitality by the cornea under various
conditions of preservation. Experiments carried
on by Dr. Bazhenova have shown that the cornea
of rabbits’ eyes may show a good tissue growth
when planted in vitro even after ten days’ preserva-
tion at a temperature of 2&deg; C. In collaboration with
Bazhenova I have obtained a tissue culture from
dried cornea. Working in my laboratory Velter
has shown in rabbits the possibility of transparent
union of the cornea taken from eyes, preserved
at a temperature of + 20 C. for as long as fifteen
days. My pupil, Dr. Pupenko, has brought forth
evidence for migration of cells and their forma-
tion into clusters in the cornea (and in other tissues)
after preservation of the material for eight days at a
temperature of 2&deg; C.

CONCLUSIONS

The cornea from eyes of human cadavers, removed
some hours after death and preserved at a temperature
of 4&deg;-6&deg; C., is suitable for homoplastic transplanta-
tion in man, the transplant retaining permanent
transparency after union with the substratum.
The new source of material for transplantation

opens up great possibilities for further investigations
on corneal grafting.
In connexion with the transfusion of preserved

cadavers’ blood, first applied to dogs by Prof. W. N.
Shamov and to man by Prof. Yudin, the successful
transplantation of preserved cadavers’ corneas is of

great interest not only from a clinical but also from
a general biological point of view.
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EFFECT OF

CALCIUM AND VITAMINS A AND D ON

INCIDENCE OF PREGNANCY TOXEMIA

BY G. W. THEOBALD, M.D. Camb., M.R.C.P. Lond.,
F.R.C.S. Edin., F.C.O.G.

THE following experiment, carried out at St. Mary
Abbots Hospital,* London, during 1936, was devised
to determine whether the mere addition of calcium
and vitamins A and D to the dietaries of patients
attending the antenatal clinic would-have any effect
on the incidence of toxaemic symptoms.
Apparently healthy women, not more than twenty-

four weeks’ pregnant, were divided by the sister .

into two groups when they first attended at the
clinic, no attention being paid to their previous
obstetric histories. They were divided at random
in the following manner :- ,

An equal number of blue and white beads were placed
in a box. Each woman accepted for the experiment was
asked to draw a bead from the box. Those who drew blue
beads were placed in Group A while those who drew white
beads were placed in Group B. The beads drawn out
were placed in a separate container.

The patients in Group A were requested to take daily,
for the remainder of their pregnancies, calcium lactate
20 grains, vitamin A (11,000 international units)
and naturally occurring vitamin D (450 units) ;
while those in Group B served as controls. The oil

containing the vitamins was supplied in capsules,
of which four were to be taken every day, while the
calcium lactate was distributed in the form of tablets.
No advice concerning diet was given to either group
of patients.
Each group contained 50 women. In Group A

25, and in Group B 26, were primigravid&aelig;. The
symptoms were recorded by independent antenatal
officers who had no knowledge as to which patients
were receiving the additional substances. All patients
developing albuminuria, showing hypertension, or

suffering from excessive vomiting, or oedema were
admitted into the antenatal ward. Those suffering
from insomnia or severe headaches were also advised
to go into hospital.

RESULTS

The results obtained are shown in Tables I and II.
The symptoms - of the patients admitted for
albuminuria and hypertension are not included,
so that the heading " symptoms " refers to patients

* This obstetric unit is affiliated to the British Postgraduate
Medical School, Hammersmith, London.
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not, included in the above two categories. A systolic
blood pressure of, or exceeding, 140 mm. Hg was
considered evidence of hypertension. The numbers

TABLE I

Incidence of Toxic Symptoms in Treated (A) and Untreated
(B) Women

TABLE II

Analysis of "Other Symptoms"

suffering from &deg;&deg; other symptoms" are shown in
Table II, most patients complaining of more than
one symptom.

COMMENT ON THE FINDINGS

Prof. E. S. Pearson, of the department of
statistics at University College, London, has been
kind enough to study these figures and has expressed
the opinion that the difference in incidence of
" 

complications " between the two groups is very
unlikely to have arisen by chance. It is therefore
desirable to consider factors, other than the diet,
which may have contributed to this difference.

Of the 100 patients, 76 were between twenty and
thirty years of age. Of the primigravid&aelig; 4 (2 in
each group) were under the age of twenty, each being
nineteen years of age. The number of women over
thirty was 20, including 2 primigravid&aelig; in each group :
9 of these were in Group A and 11 in Group B. It
is thus evident that the ages of the women in the two
groups were strictly comparable.

It has already been stated that no regard was paid
to the previous obstetric histories of the multigravidae.
There are arguments in favour of confining future
experiments to primigravid&aelig;, but it would have been
impossible to take previous obstetric histories into
consideration unless all the confinements had taken
place in comparable institutions. One woman in

Group A, admitted for albuminuria and hypertension,
had been twice previously confined-on both occasions
in St. Mary Abbots Hospital. In her first pregnancy
she had suffered from eclampsia, and during her
second pregnancy she was admitted for albuminuria
and hypertension. As the result of treatment in the
ward her urine became protein-free and her blood
pressure returned to normal limits before she was
delivered of her third child. The previous obstetric

histories of many of the patients were unobtainable,
but it is significant that the same difference in
incidence of " complications " between the two

groups is observed among the primigravid&aelig; as among
the multigravidse.

All the patients in the experiment were observed
equally often over approximately the same period of
time. No woman was included who was not in the
position to take the " protective substances " for
sixteen weeks before delivery, and no one took them
for more than twenty weeks. The social status
of all the patients was, so far as could be judged,
strictly similar. There was no room for variation
in the" standards " adopted by the antenatal officers,
for the criteria were well defined. If albumin was
found in the urine a catheter specimen was

subsequently obtained and tested. No patient was
recorded as suffering from albuminuria unless albumin
was detected in a catheter specimen. Similarly, no
patient was admitted for hypertension unless, after
rest, the systolic pressure equalled or exceeded
140 mm. Hg. A symptom, such as headache, was
accepted only if it persisted and was severe. More-
over, I myself saw every patient who was admitted
to the antenatal ward and confirmed the findings
of the antenatal officers.

It therefore seems logical to assume that the
difference in the incidence of " 

complications "
between the two groups must, if not due to chance,
be attributed to the substances given. This assump-
tion is strengthened by the results of the dietetic
treatment of these patients in the antenatal ward.
The symptoms cleared up in every case. A slight
degree of albuminuria, not exceeding 0’05 per cent.,
persisted in 3 of the 13 patients admitted for this
condition, while the blood pressure returned to the
normal in 13 of the 16 patients admitted for hyper-
tension. These results strongly suggest that the
other main factor in the prevention of the toxaemias
of pregnancy is the vitamin-B complex.

It is somewhat disappointing that, after waiting
so long for the opportunity of conducting this experi-
ment, the number of women included should be so
small. This is due to the fact that only a small
proportion of the patients booked sufficiently early
and attended the hospital antenatal clinic throughout
their pregnancies. These results, however, point
in the same direction as those obtained by Mendenhall
and Drake,l and are published in the hope that
further experiments on a larger scale will be conducted
elsewhere. There is no proof that all the patients
in Group A took their capsules and tablets regularly,
and it might be expedient to incorporate a trace of
methylene-blue in each tablet.

Experiments conducted on these lines would show
to what degree, if any, the different protective
substances are associated with toxsemic symptoms.
It is my belief, for instance, that vitamin A is of more
importance in preventing senile changes in the

placenta, and consequent death of the foetus, than
in preventing tox&aelig;mic symptoms. Then, too, experi-
ments conducted in different parts of the country
might show that the degree of deficiency of any
given protective substance varied from area to area.
On the other hand, all the protective substances could
be incorporated in a pill and a capsule and be
distributed at a cost not greatly exceeding that of a
daily pint of milk.
There is one further and still more important

reason why such investigations should be under-

1 Mendenhall, A. M., and Drake, J. C. (1934) Amer. J. Obstet.
Gynec. 27, 800.
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taken. Some authorities maintain that the great
majority of the adult population suffers from some
degree of malnutrition, while others deny that there
is any evidence, other than an incidence of secondary
anaemia, in favour of such a conclusion. Dietetic
surveys indicate that the average intake of the

protective substances is inadequate, when calculated
on a rat basis, but the transference of results from
the rat to man is not justified, and it must be admitted
that the optimum and minimum human require-
ments of these substances are not known. It is,
however, universally accepted that pregnancy makes
an increased demand on the maternal stores of the
vitamins and minerals, and this is true of every
experimental animal. If, therefore, neither the
toxaemias of pregnancy nor intra-uterine death of the
icetus are to be attributed to dietetic deficiencies,
then it may be asserted that there is no evidence
whatsoever that any significant section of the adult
population suffers from malnutrition. Conversely,

if the toxaemias of pregnancy are due to this cause
then there is every justification for the assumption
that similar symptoms and " diseases," such as

insomnia, headaches, cramps, pyelitis, albuminuria,
hypertension, skin rashes, and jaundice, occurring
in the non-pregnant state, may likewise be due to
dietetic deficiencies. It may, with reason, be con-
cluded that the proof, or disproof, of the dietetic
deficiency hypothesis of the toxaemias of pregnancy
affords the only available experimental means of deter-
miningwhether malnutrition, other than iron deficiency,
is a significant cause of ill health and diminished

vitality in the adult population of this country.

I have pleasure in thanking Sir Frederick Menzies,
medical officer of the County of London, for permission
to carry out this experiment, and to publish the results.
I should also like to take this opportunity of thanking
Miss F. R. Sindon, the maternity sister, for so willingly
undertaking the extra work necessitated by this
investigation.

CLINICAL AND LABORATORY NOTES
INTUBATION OF THE MAXILLARY

ANTRUM FOR ACUTE EMPYEMA

BY N. ASHERSON, M.B. Lond., F.R.C.S. Eng.
ASSISTANT SURGEON TO THE CENTRAL LONDON THROAT, NOSE,

AND EAR HOSPITAL

PUNCTURE, with subsequent lavage, of the maxillary
antrum through the inferior meatus is a common way
of dealing with an acute empyema of the antrum for
both diagnosis and therapeusis. Antral puncture is
especially indicated when, after a cold or influenza
the antral infection gives rise (as it frequently does) to
severe face-ache, .

facial neuralgia,
or supra - orbital

neuralgia. This ’
underlying acute
sinusitis is a

condition which
is more frequently
overlooked (ex-
cept by rhino-
logists) than any
other disease.
When the presence of an empyema of the antrum is

confirmed by the lavage, it may be necessary to
repeat the puncture and lavage on subsequent
occasions. Patients shrink from this repeated
puncture under local anzesthesia and consequently
I always (where possible) perform antral puncture
under a short nitrous oxide and oxygen anaesthesia.
The patient is permitted to regain complete conscious-
ness before the lavage is commenced.

Antral drainage (antrostomy) is called for the
case that fails to respond to repeated antral puncture
and lavage. This operation is not devoid of complica-
tions, of which the most frequent are otitis media
and acute streptococcal tonsillitis.

METHOD

Repeated antral punctures and even an antrostomy
-can be avoided by the following procedure, which
I term intubation of the antrum.
The intubation cannula (see Figure) is short, straight,

and of wide bore. The flange is perforated by a slot on
each side, to which a strong thread is applied. The
cannula is of such a length that when it is inserted into
the antrum, the flange lies just outside the nose, flush

with the upper lip. It is retained in situ by strapping the
threads to the cheeks.* *

Using this special retainable antrum cannula, the
antrum is punctured with the trocar and cannula
through the inferior meatus. The trocar is with-
drawn and the cannula left in situ. The antrum is

perfused with saline. A loose pad of gauze is also
strapped over the nose.
The patient is confined indoors or to bed, and every

3 hours the first day, every 4 hours the next day,
and subsequently three times daily the antrum is

irrigated, about a pint of sterile tepid saline being
used. The cannula is left in for up to a week, when
it is withdrawn, cleaned, sterilised, and re-inserted

Above: The intubation trocar and cannula.
Below: The cannula alone (natural size).

snouid tne

ostium of the

maxillary antrum
be blocked-as
shown by an ina-
bility to perfuse

, the antrum-the
cannula should be
left in situ for
24 hours and the

lavage again at-

tempted. Sooner
or later this becomes possible as in Case 2.

ILLUSTRATIVECASES

I originally devised intubation for use in the first of
the following cases, where a plastic operation on the
cheek, on the same side as the empyema of the antrum,
was contemplated. A pedicle graft from the abdomen
had already been grafted on to the forearm, pre-
liminary to transplanting it on to the cheek to cover
a scarred area left after the treatment of an extensive
facial nsevus.
CASE I.-Acute empyema of antrum cured by intuba-

tion of the antrum.
A girl of 20 complained of a right nasal discharge with

severe pain over the antrum, due to an acute empyema
of the antrum. An enormous amount of stinking pus was
removed by antral lavage following the antral puncture.
The cannula was left in situ and antral lavage was then
performed every four hours during the day for two weeks,
the cannula being changed every five days. For the
first 10 days pus was irrigated from the antrum, but within
3 weeks the infection cleared up completely.

* The cannula is made to my design by Messrs. Mayer and
Phelps, London.


