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Thus, the venous ulcer, far from being an ischaemic
lesion, is a hyperaemnic lesion. It is sitting on a honeycomb
of dilated venules which in fact is rather like a haemangioma.
The longer the ulcer has been present the more profuse and
sponge-like is the venous sump on which the ulcer sits.
Moreover, as time goes on, this hyperaemic area acquires
an increased arterial supply; and this venous " sump " under
the ulcer can be filled equally well from the arterial or
venous side of the circulation, and therefore can be shown
equally well by an arteriogram or a venogram (see Fig. 9).

Finally, the cause of destruction of the strategic valve in
the ankle-perforating veins, and therefore the cause of their
incompetence, is deep thrombosis in the majority of cases.
Post-thrombotic ankle-perforator incompetence is therefore
the main immediate cause of the ulceration, induration, and
swelling of the ankle, which is such a prominent feature of
the post-thrombotic syndrome of the leg.

Treatment of Perforator Leaks
The treatment of high-pressure leaks at the ankle, per-

forator leaks, and their effects, is to relieve the unnatural
venous hypertension in the subcutaneous tissues of the ankle
region. This can be done by conservative methods or by
operation.

Conservatively.-(l) By putting the patient flat, with the
feet a little above heart level (raising the foot of the bed).
(2) By applying an elastic compressing force from the outside
(this is the basis of the elastic-stocking and elastic-bandage
method of healing ulcers).

Operatively.-By finding and ligating the incompetent per-
forating veins. They must be ligated at source-that is,
either below or as they emerge from their holes in the
deep fascia. This simple measure will control and heal
early cases of ankle ulceration. In the more widespread and
long-standing cases, as much as possible of the haem-
angioma-like venous sump round the ankle must be removed
as well, to get a good and lasting result. The exact tech-
nical methods of achieving this have been dealt with else-
where (Cockett, 1955; Dodd and Cockett, 1956).

Conclusion
In this short paper I have attempted to deal only with

the main mechanical principles underlying the pathology
of varicose veins and venous ulcers. En passant, as it
were, a very beautiful and intricate piece of physiology
has been explored-the mechanism of venous drainage
of the subcutaneous tissues of the leg and ankle in the
erect position. Only if this physiology and the exact
anatomy of the main perforating veins are mastered does
the story of varicose veins and venous ulcers become
intelligible. Once it is mastered the art of diagnosing
the exact site of the venous leak or leaks in a patient
who presents with varicose veins or an ulcer becomes an
interesting clinical exercise.

Successful surgery then depends to a great extent on
just how much time and care the surgeon is prepared to
spend on his patient. The proper performance of the
various flush ligations of the perforating veins at all
levels in the limb needs time and care. The ancillary
procedures, like stripping and skin grafting, need
scrupulously careful operative technique and aftercare.
Successful surgery of varicose veins cannot be done in
ten minutes at the end of a long list.
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The cornu Ammonis has in recent years received much
attention in the discussion of the pathological processes
associated with temporal lobe epilepsy. The problem and
its historical development have been outlined in several
publications coming from the Maudsley group-for
example, Meyer (1954), Falconer et al. (1955), Meyer and
Beck (1955)-and in order to avoid repetition the reader
is referred to these publications. In the present paper
it is intended to deal with certain aspects of the
pathology and aetiology of this condition, which in
previous papers were either omitted or reported upon in
inadequate detail.
The present report is based upon 40 cases in which

radical temporal lobectomy has been carried out by Mr.
Murray Falconer.

Subdivision of the Pathological Findings
In order to maintain a proper perspective it would be

best to outline briefly the various pathological changes
that have been met with in this material.

Focal Lesions
Our material conforms with that of Earle, Baldwin, and

Penfield (1953) in that about one-third of the cases (13 out
of 40) showed a sharply circumscribed abnormality, some-
times visible to the naked eye. Table I lists these changes
and defines their location. In two of the cases with
tumours the lesion was of such an extent as to be of little
interest with regard to the functional disturbances recorded.
On the other hand, small well-defined tumours in the early
stage of their development and vascular lesions were found
restricted to very narrow limits. Interesting though these
focal lesions may be, they are not, however, the subject
of the present paper. It should be noted that in no case
was definitive Ammon's horn sclerosis encountered in this
group, although this region was encroached upon by an
angiomatous malformation in one instance.

Diffuse and Disseminated Lesions
The pathological changes in the remaining two-thirds of

the cases may be divided into two subgroups-namely,
(1) those cases in which Ammon's horn sclerosis was present
in addition to other diffuse lesions in the lobe, and (2) those
cases in which little or no abnormality of importance was
encountered. The changes and their distribution are shown
in Tables IL and III, where they are arranged in order of
severity. In the Ammon's horn sclerosis group the changes
encountered were diffuse laminar nerve-cell loss in the cortex
involving chiefly layers II and III; partial or complete loss
of nerve cells in the pyramidal layer of Ammon's horn; and
gliosis of the white matter and of the subpial layer of the

*Being expanded from a communication read before the Second
International Congress in Neuropathology in London, September,
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TABLE I.-Distribution of Focal Lesions Encountered

Age at Gran

Onset aind Mal

Operation

14/12 26/12
30 46
47 48 +
21 23
18 32 +
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TABLE 1I.-Ammon's Horn Sclerosis Group with Diffuse and Disseminated Lesions Arranged in Order of Severity. The
Various Possible Aetiological Agencies are Given.

A

A

AI

Gyri

Middle Inferior J Fusiform Hippoc.

C

A

0

A

A

OA0

C1O
0

0
N.A.

0

w

A

A

A

A

A

A

0

A

C

A
0

A
O
O
O
-
O
0

0

W

A

A

AL
A
A
A

0

A

A

A

A

0

A
A
A

0

A
A

0

*= + +Severity. A= +Severity. UJ=Doubtfullesion. O=No abnormality. N.A.=Not available. C=Cortex. W=White matter.

TABLE II1.-Group with Minimal Lesions and no Ammon's Horn Sclerosis Arranged in Order of Severity and Showing
Possible Aetiological Factors
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cortex. Furthermore, in about half the cases in which the
amygdaloid nucleus was included in the specimen, focal
loss of nerve cells in the basal groups was found; in other
cases only severe gliosis could be discerned in this region,
and thus the possibility of a slight loss of nerve cells in these
instances could not be ruled out. In no case was damage
to this region found where Ammon's horn was normal. All
these changes were judged to be of considerable age, and
no significant alterations in the neurons or glia of a recent
nature were encountered in any part of the resected lobes.

In those cases of subgroup (2) (Table III) not showing
Ammon's horn sclerosis, subpial gliosis and gliosis of the
white matter of moderate severity were the only abnormali-
ties found. The cortical layers in this group did not appear
to be altered in any way.

Possible Aetiological Factors Leading to the Ammon's
Horn Sclerosis

In Tables II and III are also listed those factors that may
be considered to contribute to tI
both subgroups. When cases s

sclerosis are compared for these
8
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group shows a mean age of onse
mean length of history is, howeve:
groups. It is well known that
precipitating cause by one to sev
of Bridges (1949) indicate that ab
epilepsy was probably ascribable
convulsions before the fifth year c
this time was infrequent. Howe
consistently important feature
Ammon's horn sclerosis it would
difference in the incidence of a
would be encountered in the twi
is not the case, as is shown in Ta
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On the other hand, if the incid
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TABLE IV.-Aetiological Correlations of the Cases With and
Without Ammon's Horn Sclerosis

Relation of Ammon's Horn Sclerosis to Possible Birth Trauma

Possible Age at
Total Birth Onset

Trauma of Cases

Group with Ammon's horn 17 7 (41%) 1,2,2,2, 3, 11,
sclerosis and 14 years

Group without Ammon's 9 3 (33%) 2, 13, and 18
horn sclerosis years

Relation of Ammon's Horn Sclerosis to Major Convulsions

Major Status
Total Convulsions at

During Illness Onset

Group with Ammon's horn
sclerosis 17 13 (76%) 11(64%)

Group without Ammon's
horn sclerosis 9 4 (44%) -

ie lesions encountered in these cases with Ammon's horn sclerosis, for in fact several
showing Ammon's horn of them were subsequently subject to only minor attacks,
factors with those not but is due to the remarkably high incidence (64%) of status

epilepticus at or preceding the onset of the epileptic history.
Because of the incompleteness of our material and the

Mean -4 years) necessarily provisional nature of the present grouping of the

history 182yeqrs cases, the association between Ammon's horn sclerosis and
an early history of status epilepticus may well prove to be
even more striking. Thus, of those cases in the Ammon's
horn sclerosis group that do not give a history of status
epilepticus, one individual dates her temporal lobe seizures

lb O 2 24
from an attack of measles that was complicated by hemi-
plegia probably having its origin in a vascular accident;
while another patient, a few weeks before the onset of her

RN SCLEROSIS. minor seizures, had a mild closed head injury which was
probably responsible, either directly or indirectly, for the

Alean- 13 2years) lesions encountered. It is clear, therefore, that this interest-
ing relationship between status epilepticus, particularly in

history 19 2years early infancy, and Ammon's horn sclerosis may be even

more impressive than was at first apparent. Its meaning is,
however, still obscure in many respects.

- Scholz (1936, 1951), following the lead of Spielmeyer,
has regarded Ammon's horn sclerosis as the consequence
of vasomotor disturbances, particularly vascular spasm,

46t8 20 22 24 associated with the epileptic convulsions. He even explains
the lobar atrophy, hemiatrophy, and total atrophy of the

IORN SCLEROSIS brain, sometimes encountered in this condition, as con-

pilepsy of the cases in Tables sequences of vasomotor disturbances and anoxia caused
particularly by severe serial convulsions. It is important to
stress that in most of Scholz's cases, as well as in most

irtant correlations emerge. of ours and in those of Zimmerman (1940), the onset of the
t of the epileptic history, convulsions has been in infancy. Apparently status
re is a heavy concentration epilepticus rarely leads to severe lesions of this type in later
mn sclerosis beginning their life. One is therefore compelled to conclude either that the
years, while the other sub- brain of infants is more vulnerable to the stress of epileptic
t at about 14 years. The convulsions than that of adults or that other factors are

r, the same in the two sub- involved. It has been stated that the oxygen requirements
epilepsy may follow its of the infant's brain up to the age of 4 years are higher than

reral years, and the figures those of the adult and may be up to 50% of the total
lout 84% of cases in which oxygen consumption; but, according to Mcllwain (1955),
to birth trauma developed allowance must be made for the fact that the weight of the
)f life, while the onset after infant's brain approximates the sum of the liver, kidneys,
-ver, if birth injury was a heart, and spleen. There is at present, therefore, no definite
in the development of evidence of an increased vulnerability of the infant's brain
be expected that a marked to oxygen deprivation during epileptic attacks or to anoxia
history of birth difficulty of any other origin.

o subgroups. In fact, this Scholz has suggested that perhaps the occurrence of status
Lble IV, where only a slight epilepticus during the exanthematous fevers and acute
cases in the Ammon's horn allergic reactions may have to be implicated in order to
ich a history. explain this increased danger to vascular damage. In fact,
fence of grand-mal seizures most of Zimmerman's (1940) cases developed convulsions
cks is considered a greater during acute febrile conditions, and in our material it will be
in in the second subgroup. seen from the tables that there is frequently an acute febrile

ver, that this is not simply episode accompanying the initial status epilepticus. The

najor seizures occurring in exact mechanism of this relationship remains unknown,

IPM
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though pyrexia itself would, by stimulating

tend to increase demand for oxygen.

were not, however, usually of severe

One must therefore not entirely preclude

that one link in the chain of events

epilepticus is not yet known and that

the cases the convulsions are a

already done and are not entirely

conclusion, for instance, of Alajouanine

summed up the discussion of temporal

in Marseilles. A similar opinion

Bini and Callieri (1955) from their experience.

Purdon Martin (1955) has restated

bosis of cerebral venous channels may

trivial head injury, but that by the

the post-mortem room any consequent

may, because of their relatively minor

overlooked. From the pathological Lindenberg

(1955) has drawn attention to the possibility

times trivial head injury, as well as

acute febrile conditions, cerebral

giving rise to epileptic convulsions and

in consequence of pressure developing

Because of their anatomical relationship

edge, the medial structures of the temporal

all, the Ammon's horn are especially

of changes of this type on account of

penetrating branches of the anterior

cerebral arteries. Lindenberg's view

the type of lesion that has been so often

series is an important one and one that

with the hypothesis implicating tentorial

excessive moulding of the head at

Earle et al. (1953). Further, it has

application, since birth injury cannot be

evidence presented here, as an exclusive

In fact, because raised intracranial pressure occur

during the course of anoxias of various

the cyanotic stage of severe epileptic

of Ammon's horn sclerosis and related

may have been brought nearer

Relationship of Anmon's Horn Sclerosis

Lobe Epilepsy
Stauder (1935-6) and Sano and Malamud

their cases, which they regarded as definite

poral lobe epilepsy, an occurrence of Ammon's

approaching 100%, if one excludes those

fronto-temporal traumatic lesion. This

must be considered against the overall

horn sclerosis in all forms of epilepsy,

series has averaged at 50% (Scholz, 1951

Our present figure is 70%-a fairly high

substantially less than Sano and Malamud's

It must be taken into account, however,

was available for investigation in practically

Furthermore, the second subgroup (Table

certainly heterogeneous and may

should belong to the focal group, but with

the material available for study. A

or infective process apt to lead to intracranial

phlebitis is common in this small subgroup,

in the Ammon's horn sclerosis group.

Recent experimental work, which has been

previous publications already referred

Ammon's horn may be of considerable importance

general activator of brain function (Herrick,

and Arduini, 1954), as part of the so-called

(MacLean, 1954) or as participating cerebral

of emotion and emotional expression (Papez, Bucy

and Kliver, 1940). A lesion of Ammon's horn may

theoretically at least, be one of the direct underlying

theautomatic and e motional features temporal

attacks.

Closer scrutiny reveals, however,

which it is difficult to resolve
present.

and Passouant et al. (1955) have

discharges may be elicited on stimulation Ammon's horn.

G. Pampiglione and M. A. persenal
communication) have even

features of the patient's psychomotor

horn stimulation before the temporal

the other hand, Penfield and

Gastaut (1953) in cats, have failed responses,

whereas both electrical and chemical

amygdaloid complex and the periamygdaloid

duce psychomotor attacks.

Some of our pathological findings

similar difficulties. It is seen in tI

of our second group Ammon's

with severe and often widespread

temporal lobe, thus rendering it difficult

the effective epileptogenic lesion.

virtual absence of Ammon's horn

group (TableI).

A final judgment on the causal

Ammon's horn sclerosis and temporal

naturally be deferred until these

clarified by further clinico-pathological

research. If there should be a positive

be likely to be of a rather complex nature:

a lesion of Ammon's horn, though

mechanisms of the attack, may " "
loid complex via pathways which

not yet known. Perhaps if MacLean's

balanced activity between Ammon's

loid complex influencing the subcortical

them the cortex, contains an essential

or disorganization of one element

out of equilibrium might be expected

of its hypothetical antagonist. It

seizures materialize only through

the hypothalamic centres, thalamic

tion, and cingular cortex. One or

indirect relationships may explain

Ammon's horn in some of our cases

effect on the epilepsy, even though

histologically found to be

Crome (1955) has drawn attention

by pointing out that Ammon's horn

in severely damaged brains of mental

shown no epileptic seizures during

(1954), analysing the same question

have even arrived at the conclusion

incidence of Ammon's horn lesions

form of typical Ammon's horp sclerosis)

(41%) than in epileptics (20.5%).

had to rely, however, upon the presence

epileptic attacks ; their studies

clinically defined psychomotor epileptics.

included all cases that had experienced

convulsions. In the severely retarded

described by Crome it was naturally

that clinical features of seizures

had not in fact been present.

vincingly points out, it is only in

that the association with Ammon's

significant.
It is, of course, generally accepted Ammon's

sclerosis is not exclusively found in

it ofteneoccurs in anoxic conditions ques-

tion arises whether unilateral Ammon's

otherwise undamaged brain will

temporal lobe epilepsy. This question

at present.

If general experience in post-traumatic

as a guide, the anatomical lesions

only factor responsible for the resultant focal epilepsy. The

importance of a constitutional factor both in convulsions

BRITsH
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generally and in temporal lobe epilepsy has recently been
re-emphasized in Ounsted's (1955) preliminary report on his
survey of epileptic children, but the point at which this would
be operative is still obscure. It may be that Ammon's horn
sclerosis or any other focal lesion in the temporal lobe would
give rise to epilepsy only if additional factors were present.
It is pertinent in this respect to observe that, even in animal
experiments, during electrical or chemical stimulation of the
medial centres of the temporal lobe it may be necessary
sometimes, in order to produce temporal lobe attacks, to
lower the animal's seizures threshold with small doses of
leptazol.

Summary
Ammon's horn sclerosis has been encountered in

resected temporal lobes of 19 out of 27 cases (70%)
suffering from temporal lobe epilepsy. The mean age of
onset of the epileptic history when Ammon's horn
sclerosis was present lay at the fourth year of life, but
in less than half of the cases only a history of birth
trauma could be elicited. The association with a history
of status epilepticus preceding the psychomotor seizures
was encountered in at least 64% of these cases; this
association was not encountered in those cases without
Ammon's horn sclerosis.
The importance of the various pathogenetic mecha-

nisms is discussed, particular stress being laid upon
cerebral oedema as a major factor.
The association between Ammon's horn sclerosis and

temporal lobe epilepsy is of considerable interest;
although this relationship is not yet fully understood, it
is probably not simple or direct. The possible
mechanisms involved are briefly discussed in the light of
recent conceptual developments concerning temporal
lobe epilepsy.
We wish to thank Dr. Denis Hill, of the Department of Clinical

Neurophysiology, and Mr. Murray Falconer, of the Guy's-
Maudsley Neurosurgical Unit, and their associates for detailed
clinical records of the cases studied in this series, to which we
have had access.
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Ross (1949) has commented at length on the difficulties
inherent in the evaluation of the results of treatment
where psychoneurotics are concerned. He was dis-
cussing the results obtained by the Weir Mitchell
method, but the remarks he then made apply equally
well to-day in the assessment of the new group of drugs
named by Fabing (1955) the " ataractics," also described
as "tranquillizing agents." These drugs are stated to
relieve the tension and anxiety so often complained of by
psychoneurotic patients, and have been used singly, in
combination with each other, with psychotherapy, and
with E.C.T.

Benactyzine is a new member of this group, and work
has been done in Denmark to demonstrate its activity in
"6 normalizing " the behaviour of disturbed experimental
animals (Jacobsen and Sonne, 1955; Jacobsen and
Skaarup, 1955) and also in relieving the symptoms of
human patients (Munkvad, 1955; Jensen, 1955). The
drug is pharmacologically a member of the anticholin-
ergic group, with a mild atropine-like action, and its
peripheral effects have been long established. Work on
its central effects was first carried out in Denmark, and
led to its trial clinically because of its activity in in-
creasing the emotional threshold for external stressful
influences and its ability to induce a blocking of
thoughts, which suggested that it would be useful in
cases where there is persistent rumination.
The series of cases so far published have included only

one controlled trial (Raymond and Lucas, 1956) on
psychiatric patients. Munkvad gave placebo tablets
during his work with the drug, but points out that he
was aware that the patient was on a placebo. It has
been shown (Wolf and Pinsky, 1954) that it is very easy
for the investigator to be led astray in spite of all his
efforts at objectivity when this method is used. For this
reason we have used the self-controlled, self-recorded
clinical trial, which has proved its value on previous
occasions (Hogben and Sim, 1953 ; Hare et al., 1956).

Case Material
The patients studied were all in-patients of a neurosis unit

which is organized for the treatment of acute non-psychotic
illness. The usual duration of stay in the unit is from 4
to 12 weeks. The patients were all of average or above
average intelligence and were fully co-operative in the trial.
Patients were selected for the trial if anxiety and tension
were prominent symptoms, and the diagnoses of the group
were as follows: anxiety state 6, neurotic depression 7,
obsessional state 2, hypochondriacal state 1.

Sixteen patients started the trial, but only 13 completed it.
Of the three who failed to complete it, all were on ben-
actyzine and gave up during the first period of the trial;
two of these became worse clinically and it was considered
advisable to stop the administration of the drug; one of


