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incidence of infertile marriage which he said
had been compiled by me. If Dr. Brown is
correctly reported then his statement, with
the implication that it indicates the present
state of affairs, is misleading.
The statistics he quoted (incompletely

and inaccurately in one respect) were
apparently taken from my book.' They are
to be found in a paragraph which makes it
clear that they apply not to the present or
the immediate past but to the decade 1900-
1909. This is before my time.-I am, etc.,

NORMAN JEFFCOATE

Department of Obstetrics and Gynaeco'ogy,
The Un versity,
Liverpool

I Jeffcoate, r. N. A., Prinlciples of Gynaecology,
3rd edn., Butterworth, London, 1967.

Mechanism of Action of Amantadine

SIR,-It has been well established that
amantadine is a moderately effective drug in
patients with Parkinsonism.1 2 Little is known
of its mode of action, and reports of side
effects of hallucinosis, confusion, insomnia,
and dizziness are so non-specific as to shed
little extra light on the level or site of central
action.
A 68-year-old lady with severe rigid and

akinetic Parkinsonism, previously untreated,
was given amantadine 100 mg b.d. Her
Webster score improved from 18/30 to
14/30 in one week, and six weeks later her
score was 10/30 and she was mobile and
much less disabled. She complained, how-
ever, that "I can't keep my tongue still in
my mouth," and examination confirmed a
gross lingual-facial dyskinesia, precisely
mimicking that seen with levodopa.
Amantadine has been shown in animal

studies to potentiate catecholaminergic (in-
cluding dopaminergic) transmission; this may
be due to inhibition of neuronal uptake
across the synaptic cleft, or it may release
catecholamines from the small extragranular
depots.3 Locomotor behaviour is increased
to a much lesser extent than with amphet-
amines in animals, but of interest is the re-
port' that it potentiates stereotyped be-
haviour (licking and gnawing) in rats and
mice. This pattern of stereotyped motor
behaviour has been related to dopamine
activity,5 and the case summarized here may
represent the first parallel to this observa-
tion in the human subject. The evidence
suggests that the augmentation of dopamin-
ergic transmission is more likely to be due
to release from extragranular stores than from
the larger granular stores, since amantadine
has no effect on raising cerebrospinal fluid
levels of homovanillic acid derived from
dopamine breakdown.-I am, etc.,

JOHN PEARCE
Combined Neurological Servicc,
Hull Royal Infirmary,
Hull, Yorks

Parkes, J. D., et at. Lancet. 1971, 1. 1083.
2 Rao, N. S., and Pearce, J., Practitioner, 1971.

206, 241.
Offermeier, J., Parkinson's Disease, Ed. G. Bird-
wood, S. Gilder, and C. A. S. Wink, London.
Academic Press, 1971, p. 85.

4 Simon, P., Malatray, J., and Borssier, J. R.,
7ournal of Pharmacy and Pharmacology, 1970,
22, 546.

s Ernst, A. M., and Smelik, P. G., Experientia
(Basel), 1966, 22, 837.

Back to Vesalius, 1970

SIR,-A great deal has been written in recent
years about the importance of impact,
relevance, and the integrative approach in
medical education especially in that Cinderella
of the basic sciences, gross anatomy. It is
often argued that familiarity with the
appearance of the parts of the body in the
dissecting room is of little help in visualizing
these structures in the living or for their
identification at operation.
The interest and enthusiasm shown by the

University of Iowa freshmen medical
students at the routine demonstrations of
fresh human placentae as part of their in-
tegrated course in gross anatomy and human
embryology caused some surprise, since the
interest seemed out of proportion to the im-
portance of the gross structure of the organ
in question. It was therefore decided, in the
interest of the fresh approach as well as in
the ever continuing quest for the new and
the unusual, to go back to Vesalius.1
The subject was a 65-year-old male, whose

previously deeded body became available
when he died instantaneously after impact
with a telegraph pole. He was received, un-
embalmed, very shortly after death, without
a previous postmortem examination, and was
immediately placed in cold storage. As the
students had already completed dissection of
upper limb, head and neck, thorax, and the
greater part of abdomen, it was considered a
suitable time for the demonstration, both
from their anatomical knowledge and the
familiarity with which they regarded
embalmed bodies. The subject had been in
cold storage for four days when dissection
began. The experiment was terminated after
2{ days, because at the end of this period
(despite cold storage when the class was not
present) the odour rose above the nuisance
level. We are not prepared to comment
whether the factor responsible for a toler-
able dissecting period, considerably shorter
than that customarily employed by our
ancestors, was a winter dissecting room tem-
perature of 75' F. (24' C.) or merely a
simple lack of intestinal fortitude.
The brunt of demonstration on this cadaver

was carried out by the medically qualified
members of the gross anatomy teaching
group (four out of eight). However, all
members of the group (who are always
present during scheduled gross anatomy
sessions) were available to demonstrate and
discuss the unembalmed body during the
entire time it was on display. Any student
who wished to examine the specimen alone,
or in company with his fellows without an
instructor, was encouraged to do so. An un-
limited supply of disposable surgical gloves
was provided for this purpose.

Student comments, derived from a
questionnaire were, on the whole, favour-
able, and 81 °' of the 146 students felt that
the demonstration was valuable, while 44%/
would have liked the experimental scope en-
larged to include all regions of the body.
Thirty-five per cent. expressed interest, but
felt that they had insufficient time to examine
the subject fully, owing to upcoming exams
and the pressure of work, while only 5 °/,
found the unembalmed body "objectionable"
(a similar percentage were "upset" by post
mortems in the second semester of the fresh-
men year) and a final 3 O., though not
bothered by aesthetic considerations, found
it to be "of no value."

These comments suggest that separate
regional demonstrations synchronized with
student dissections might be an effectiye
method for future presentation.-We are,
etc.,

N. F. METCALF
W. K. METCALF
D. J. MOFFATT

Department of Anatomy,
University of Iowa,
Iowa City, Iowa,
U.S.A.
I Ball, J. M., Andreas Vesalius: The Reformer of

Anatomy, p. 75. St. Louis, U.S.A. 1910.

Echovirus Type 4 Infections

SIR,-Further to the current outbreaks in
Tees-side and in Northern Ireland recently
referred to (10 July, p. 124),' 2 it may be
noted from the Weekly Communicable
Diseases (Scotland) Reports that this virus
is currently also active in Scotland. In this
area it was first observed in 19633 when it
produced an outbreak with an older age
distribution than the more common entero-
viruses.4 Except for a few isolations in 1964
it was not encountered again until 1968,
since when only a few strains have been
isolated each year until 1971, with 27 isola-
tions revorted to date.

In early April, three strains were isolated
in Inverness from one family in Ross and
Cromarty, but the main focus has been in
Lanarkshire, particularly in the Coatbridge/
Airdrie area, with 16 isolations. Other isola-
tions have been reported in recent weeks in
Glasgow (five cases) and in Ayrshire (three
cases), indicating further spread of infection.
In addition, three other cases from Glasgow
have been diagnosed by a four-fold rise in
antibody titre. In 25 instances, the virus has
been isolated from faeces, in one of which
isolation was also reported from respiratory
secretions. In two cases the virus was ob-
tained from cerebrospinal fluid, in one of
which isolation was zalso reported from a
throat swab.
With the exception of three cases, all have

suffered from aseptic meningitis, although in
every instance as elsewhere recovery has
been almost complete within 48 hours and
no after effects reported. Of the 30 cases,
there have been 16 males and 14 females
with a peak incidence in the same 5-20 age
groups as in Tees-side and Northern Ireland.

This report was compiled from information
provided by contributors to the Weekly C.D.S.
Reports.
-I am, etc.,

J. C. M. SHARP

Communicable Diseases (Scotland) Unit.
Ruchill Hospital,
Glasgow N.W

LLancer, 1971, 2. 52.
2 Donaldson, R. J., Lancet, 1971, 2, 108.
A Bell, E. T., Lancet, 1964, 1, 1195.
4 Landsman. J. B., Bell. E. J., and Grist, N. R..

Health Bulletin, 1966, 24, 38.

Prophylaxis of Venous Thrombosis
SIR,-Your opening sentence of the leading
article "Prophylaxis of Venous Thrombosis"
(6 February, p. 305) is, to say the least,
timely, and the need of prevention of deep
vein thrombosis of the leg and possible
fatal thromboembolism extremely urgent.
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The second part of the same sentence states
that "no one can yet offer a practical solu-
tion." You refer to the method advocated
by myself and G. DeBlasio,l and conclude
that "trials with the n w metholI of assess-
ment are not yet available." At the time of
your writing you could not be aware of a
trial of our method now in progress under
the direction of Mr. J. Lannon of the Lady
Dudley Hospital in Johannesburg, South
Africa, for he has as yet not published his
results of the past five years.

In a letter dated 2 July 1971 he states that
as of that date he had used the method now
in 749 operative patients all elderly with
"not a single case of pulmonary embolism or
leg vein thrombosis." He also states that he
will not be without heparin prophylaxis in
performing surgery. His experience parallels
ours with the same success attained by us
now, in 926 usually at risk patients. Before
the use of heparin prophylaxis Mr. Lannon
had indicated he had as we had experienced
a 4%/,, incidence of fatal thromboembolism
in his operative patients.

I have no -knowledge at this writing of
others who presently' use our prophylactic
method and what their tesults are. I would
also be happy to see a report of Mr.
Lannon's experience but to-date he has
not found the time to publish. '

So perhaps you may find Mr. Lannon's
assessment of our heparin prophylaxis as
offering a "practical solution" to the prophy-
laxis of venous thromnbosis for the operative
patient at least.-I am, etc.,

J. GEORGE SHARNOFF
Departwent of Patholoey,
Mount Vernon Hospital,
New York, U.S.A.

I Sharnoff, J. G., and DeBlasio, G., Lancet, 1970,
2, 1006.

Aplastic Anaemia and Leukaemia

Sm,-A case resembling those presented by
Drs. I. W. Delampre and C. G. Geary
(26 June, p. 743) has been reported by
Gmyrek and others.' An 8-year-old girl
with Fanconi type of aplastic anaemia
received prednisone and an anabolic steroid
and developed after a period of three years
acute leukaemia of myelomonocytic type.
Although Fanconi's anaemia might be
potentially more leukaemic than aplastic
anaemia of other type, there are only a few
reports of this occurrence.-I am, etc.,

M. I. SAARNI
Department of Medicine,
Central Hospital,
Kotka,
Finland

I Gmyrek, D., Witkowski, R., Syllm-Rapoport, L.,
and Jacobasch, G., Deutsche medizinische
Wochenschrifr 1967, 92, 1701.

Gastric Ulcer and Gastri-is

SIR,-Your leading article (10 July, p. 62)
draws attention to the association of gastric
ulcer and atrophic gastritis and cites evidence
suggesting that the latter precedes the former.
Whatever the chronological connexion be-
tween the two conditions, the observation is
of interest for the pathogenesis of gastric
ulcer because it is not long ago that both
duodenal and gastric ulcers were classified as
peptic ulcers. Hyperacidity whether of

nervous or hormonal origin was believed to
play an important part in their pathogenesis.

It is timely to go further and to suggest
that not only have duodenal ulcers and the
primary gastric ulcer a different pathogenesis
but a clear distinction should also be made
between the primary (classical) gastric ulcer
and those which occur in association with
lesions in the pyloric antrum or the duo-
denum (pyloric channel syndrome). While
in the former a normal or more often a
low gastric acidity is found, the same does
not apply to gastric ulcers in the pyloric
channel syndrome.
There is a distinct difference in the age

distribution between the types of gastric
ulcer. Bateson' found that duodenal ulcer
reaches a peak in patients between 30 and
60 years, concomitant gastric and duodenal
ulcers between 40 and 60 years, and solitary
gastric ulcer between 50 and 70 years. My
own series2 of 350 cases with primary
chronic gastric ulcer shows likewise that
these ulcers are predominantly seen in late
middle and in old age. It is therefore diffi-
cult to ascertain the significance of atrophic
gastritis or of pyloric incompetence in the
pathogenesis of these ulcers, for both con-
ditions are frequently manifestations of
physiological involutionary processes.
An outstanding feature in chronic primary

gastric ulcer is the high incidence of calci-
fied atherosclerotic lesions in the central
blood supply of the stomach. Though
atherosclerotic lesions in the abdominal
aorta are a common finding in advancing
years, I found2 that while 65%/ of patients
with the classical gastric ulcer show calcified
lesions of various degrees in the abdominal
aorta between the ages of 50 and 60 years,
these lesions are seen in only 23% of control
cases of the same age group. Moreover, a
detailed radiological study of the distribution
of the calcified atheroma in gastric ulcer
cases often reveals their location not only
in the proximal portion of the abdominal
aorta but also in the coeliac axis.3 Thus the
classical chronic gastric ulcer seems to be
a complication of atherosclerosis like
coronary, internal carotid, or renal artery
disease, where arterial insufficiency and ob-
struction are less often caused by involve-
ment of the small arteries immediately sup-
plying the affected organ but rather by
atheromatous plaques in the more central
arterial supply.-I am, etc.,

A. ELKELES
London N.W.8

1 Bateson, E. M., British Yournal of Radiology, 1969,
42. 598.

2 Elkeles, A., American Yournal of Roentgenology,
1964, 91, 744.

3 Elkeles, A., Yournal of the American Geriatric
Society, 1970, 18, 450.

Reflux and Hernia

SIR,-In your leading article entitled "Reflux
and Hernia" (24 July, p. 205) you draw
attention to recent work by Cohen and
Harris* and comment that some of their
views will cause consternation among the
traditionalists.

This may, I suppose, be true; but they
will not, I am sure, cause consternation
among many surgeons with experience of
operating on cases of gastro-oesophageal re-
flux. The occurrence of reflux without
herniation has, of course, been found by
many observers to be not so very uncommon,

even if less common than Cohen and Harris's
findings might seem to suggest. And after
conventional repair operations with restora-
tion of normal anatomical relationships, and
excluding cases with hernia recurrence, reflux
symptoms, and perhaps demonstrable reflux,
persist in many cases; In my own experience
this occurred in some 66% of such cases,
and, though symptoms were often much im-
proved, in over 20% they were little, if at
all, improved.
You quote Cohen and Harris as challeng-

ing the rationale of surgical repair of hiatus
hernia. Their findings certainly challenge
the rationale of the conventional type of
repair. But I regard them as providing sup-
port for those of us who for some time have
held that restoration of normal anatomy may
not be followed by restoration of normal
antireflux function and who, because of dis-
appointing results from conventional repair
operations, have adopted one of the
gastroplication procedures. I hold that these
procedures work so well because they pro-
vide a completely new antireflux mechanism
-a valve mechanism. It is with interest,
therefore, that I note Cohen and Harris's
finding that surrounding pressure does not
increase sphincter strength. In the plication
operation I carry out, in fact, the oesophago-
gastric junction is not over-reduced, but
fixed in its normal position, as with con-
ventional repair operations, and the new
antireflux plication arrangement is con-
structed beyond the cardia. To date, this
appears to be completely effective in control-
ling reflux.
By carrying out this procedure on cada-

veric stomachs, and testing them at the
laboratory bench it can readily be demon-
strated that the flow of fluid from the
stomach into the oesophagus is prevented.
No part can be played in this by sphincteric
action or by intra-abdominal pressure. It
would seem that it must be due to the pro-
duction of a new antireflux mechanism-a
valve mechanism.
The conclusion to be drawn would seem

to be that when gastric reflux causes trouble-
some symptoms or oesophageal damage,
whether associated with a hernia or not,
what is required is the creation of a new
antireflux mechanism. Fortunately this can
be done.-I am, etc.,

J. A. W. BINGHAM
Roval Victoria Hospital,
Belfast

I Cohen, S., and Harris. L. D., NVpv En-land
Yournal of Medicine, 1971, 284, 1053.

Pupillary Paralysis after Tranquillizer

Sm,-I would like to report on an unusual
side effect apparently due to pimozide (Orap,
Jannsen Pharmaceuticals). The patient was a
24-year-old female, diagnosed as suffering
from simple schizophrenia. She was treated
with phenothiazines for three weeks (initially
thioridazine, followed by trifluoperazine),
without improvement in her clinical state.
She was started on pimozide 6 mg in the
morning, and after two weeks the dosage was
changed to pimozide 4 mg in the morning,
2 mg at night. There was some improve-
ment in her symptoms, and after three weeks
the dosage was increased to pimozide 4 mg
b-.. Six days later she complained of mild
Parkinsonian tremor of the hand and leg
and immobile facies. This responded to
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