
PLATE 7.

Mr. Harvey Jackson Meningeal Tumours

FIG. 1.-Illustration showing the marked degree of
undermining of the cortex produced by a
large meningiQma.

(Photograph kindly lent by Dr. J. G. Greenfield).

FIG. 3.-Ventriculogram showing the tumour
(Fig. 2) in situ.

FIG. 2.-An intraventricular meningioma weighing
156 grammes removed from the left
lateral ventricle by the writer. Shows
tuft of choroid plexus attached.

FIG. 4.-Gross exaggeration of diploeic vascularity
associated with a meningioma.
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PLATE 8.

Mr. Harvey Jackson Meningeal Tumours

FIG. 5.- Parasagittal meningioma.
(Photograph kindly lent by Dr. J. G. Greenfield).

FIG. 6.-Postero-anterior ventriculogram of
parasagittal meningioma.

FIG. 7.-Postero-anterior ventriculogram
showing deformity produced
by lateral sphenoidal ridge
meningioma.

FIG. 8.-Sphenoidal ridge meningioma (Medial) demonstrating
typical ventricular deformity.

(Photograph kindly lent by Dr. J. G. Greenfield).

copyright.
 on M

ay 17, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.15.163.176 on 1 M

ay 1939. D
ow

nloaded from
 

http://pmj.bmj.com/


PLATE 9.

Mr. Harvey Jackson Meningeal Tumours

FIG. 9.-Arteriogram demonstrating
the vascularity of a mening-
ioma, and displacement of
the middle cerebral artery.

FIG. 10.-Illustration of
a cholesteatoma
involving the
fourth ventricle.

(Photograph kindly lent by
Dr. J. G. Greenfield).
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MENINGEAL TUMOURS.

By HARVEY JACKSON, F.R.C.S.
(Hon. Assistant Surgeon, National Hospital for Diseases of the Nervous System, Queen

Square, W.1, and The West London Hospital; Consulting Neurological Surgeon,
Queen Mary's Hospital, Roehampton.)

Tumours of meningeal origin together with those which infiltrate the meninges
by permeation or metastatic dissemination represent about one fifth of the total
incidence of intracranial tumours. Although the pathological types of tumours
located thus are numerous, two only lend themselves to surgical intervention-
meningioma and cholesteatoma. The lipoma is the only other innocent tumour
found arising from these structures, but it is of purely theoretical interest, being
found at routine autopsies, unproductive of clinical disturbance. All other forms
of growth encountered therein are malignant in nature, and consequently fatal in
termination.

Meningeal Tumours-A. Innocent:- B. Malignant:-
Meningioma. Gliomatosis.
Cholesteatoma. Carcinoma.
Lipoma. Sarcoma.

Melanoblastoma.
Chloroma.

INNOCENT TUMOURS.

Meningioma.
This form of tumour has long been described but references to it have been

made under various designations, from the multiplicity of which one realises the
difficulties which have been faced in the determination of the true origin.

Synonyms: Endothelioma (Golgi).
Exothelioma (Hortega).
Fibroblastoma.
Mesothelioma (Minot).
Epithelial cancer.
Tumeurs cancereuses des menirges.
Fungus dura matris.
Tumeurs fibro-plastiques (Lebert).
Sarkome der dura mater (Virchow).

'rhe meningioma is an innocent form of tumour which has its derivation in the
arachnoidal " tufts " or " villi " such as normally exist in the Pacchionian bodies.
In view of their origin they naturally associate themselves with large venous sinuses
and lacunae.

By far the commonest form of meningeal neoplasm, it occurs at any stage
within the human span of existence, though its main incidence lies between the
ages of twenty and sixty years. It has been described, however, in a child of
three years. There appears to be little tendency to disproportionate incidence as
regards the two sexes, yet the form of meningioma designated a "Psammoma"
seems to be much more common in the female.

Arising as it does from the arachnoid membrane this tumour finds itself
excluded from direct contact with the cerebral cortex on account of the interven-
ing pia-mater. The interposition of the pia-mater prevents direct infiltration of
the brain, so that implication of the brain is merely by displacement and
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distortion. In consequence the brain undergoes a process of "cupping" and
subsequent undermining of the cortex as expansion of the tumour takes place.
(Fig. I. Plate 7.) The cupping may become so marked that the extent of
tumour visible on the surface, at operation, offers little indication of its actual
dimensions. A meningioma may accede to large proportions: tumours ten ounces,
or more, in weight have been successfully removed. Whilst usually single, cases
of multiple tumours are not rare, particularly in association with neurofibromata
in patients afflicted with von Recklinghausen's disease.

This tumour may develop malignant qualities, when it may adopt invasive
activities. Under such circumstances the cellularity is exaggerated, and mitotic
figures are to be found in specimens in considerable numbers.

At operation the meningioma presents typically as a pink, darkish-red or
brown mass with a rather smooth surface, varying in consistence proportionately
to its cellularity and in accordance with degenerative tendencies. It varies from
a soft fleshy mass to a firm fibrous structure. In large tumours cystic changes
may be found. The surface is not invariably smooth, it may have a finely
nodulated surface, as seen in some golf-balls, or it may exhibit markedly protuber-
ant outgrowths. In shape, it is commonly ovoid, or spheroidal, but it may be
found in the form of a sheet, or mat-like structure spreading more or less evenly
over the surface of the brain (meningioma-en-plaque). The globar form of growth
tends to arise in relation with the vault, whereas the flat, expansive type is more
likely at the base. The configuration has a bearing on related dural attachment,
for the globoid tumours usually have restricted areas of dural attachment in contra-
distinction to the flat tumours which involve the dura over the greater part of their
extent.

Laboratory specimens do not retain the ruddy hue envisaged at operation,
but present a greyish-white surface. The whorl-like arrangement of the cells is
apt to lead to central degeneration of constituent cells, hyaline changes taking
place, followed by deposit of calcific material, resulting in the formation of gritty
particles known as "psammoma bodies."

Relationship with injury has important bearings, for it appears that it is not
unusual for a meningioma to develop at the site of a blow. The site of injury
may be the focus of residual and persistent tenderness and swelling, subjacent to
which a meningioma develops. Cushing has suggested that the meninges are
contused at the time of injury exciting local reaction in the absorptive processes
normally induced to deal with resultant exudates, and in this process cell clusters
become incited into a state of morbid activity. (Fig. 2. Plate 7.)
(Cushing 1922.) Further corroboration has been sought in the development of
meningiomatous masses at the sites of old spinal tuberculosis and pachy-
meningitis intera haemorrhagica. (Fig. 3. Plate 7.)

The common sites at which these tumours arise are those positions where
pacchionian granulations abound, thus meningiomata occur in apposition with,
or actually invading the larger venous sinuses e.g. along the course of the superior
longitudinal sinus, more especially at situations at which parasagittal lacunae
normally occur. Hence they are found in relationship with the main cerebral
sulci, particularly at situations where cerebral veins drain into the dural sinuses;
they also develop in association with the dura on the base of the skull, more com-
monly arising in the following positions; olfactory groove, tuberculum sellae,
sphenoidal ridge, and at the foramina of exit of cranial nerves. The occurrence of
meningiomata within the precincts of the posterior fossa is uncommon, but when
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encountered are again found to arise in association with large venous sinuses
apposing themselves on the torcular, the clivus and foramina of exit of nerves.
As a rarity a meningioma may be found within the ventricular system, arising
from the choroid plexus.

The presence of a meningioma may associate itself with changes in the apposing
and overlying tissues. Though there is a lack of infiltrating qualities in respect of
the brain, the bone of the skull is invaded frequently, and the temporalis muscle
may become so infiltrated that the usual temporal depression becomes obliterated
even to the extent of visible protrusion. The scalps of subjects developing menin-
geal tumours often present unusual thickness, and may be rather superfluous;
excessive vascularity is the rule, to the extent of the formation of prominent,
enlarged veins in both the overlying, and the remaining parts of the scalp. Sub-
periosteal deposits may form to produce surface elevations, soft or firm relative
to the calcific content, and tender to the touch. Some tumours contain ossific
deposits which produce radial striations on radiographic examination, the appear-
ance of spiculation closely simulating that produced by ossifying periosteal
sarcomata of other bones.

The changes within the bone are of several types, varying from case to case
according to the production of erosive, or hypertrophic qualities; and such varia-
tions in appearance bear some relationship with the part of the skull involved,
as previously mentioned. Changes, however, are not purely of local distribution,
in fact there may be considerable increase in the number and sizes of diploeic
channels, and the meningeal vessels may undergo such enlargement as to cause
great increase in the grooves normally produced by these structures (chiefly the
meningeal veins). (Fig. 4. Plate 7.) In association with tumours of an
extremely vascular nature (angeioblastic meningiomata) gross changes may be
found. When such grossly exaggerated vascular patterns are encountered difficulty
and concern arise in the design of operative approach in order to minimise the
resultant blood loss. The bony structure also undergoes changes varying in type:
erosive, hypertrophic, and sclerotic forms are found. Rarefactive, or erosive
changes are inclined to associate themselves with meningiomata situated in the
vault, more particularly at the sites of venous lacunae; whereas sclerotic changes more
frequently happen in conjunction with growths situated at the base. Hypertrophic
changes are found in vault and base, when the bone is found to be softened and
of increased porosity. Localised forms of hyperostosis occur from time to time,
characteristically seen in the region of the tuberculum sellae when forming the
origin of one type of suprasellar meningioma. Tumour tissue actually invades the
bone by extension along the Haversian systems. Tumours originating at the
margin of a foramen of exit may distort the foramen altering its form and diameters:
these distortions may be gross, but may be recognised only on accurate comparison
of relative radiological views of the corresponding foramina of the two sides.

Meningiomatous tumours occasionally invade the skull from without, arising
within the naso-pharynx and extending through the foramen lacerum medium,
foramen ovale, etc.

Calcific or ossific changes in meningiomata may throw shadows on radio-
logical examination producing appearances of "peppering" of the affected
zones.

Clinical state. No one syndrome can be described as typifying the history of
onset of clinical manifestations in the development of meningeal tumours, for a
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meningioma may focus attention on its presence by inducing alterations in the
activity of localised parts such as the cortex, or cranial nerves, or alternatively
may produce no localising evidence merely indicating its presence by symptoms
and signs of increase in general intracranial pressure. When localised evidence
is forthcoming the clinical history may be a prolonged one of a number of
years duration, whereas the cases attending for treatment because of general
pressure symptoms are apt to offer histories only of recent onset. (Figs. 5 & 6.
Plate 8.) The evidences of focal origin are: the commencement of epilepti-form attacks, spontaneous in onset, in an adult patient, in the absence of a history
of injury; or progressive disruption of function of tracts, e.g. the optic chiasma
with consequential disturbances in the visual fields; or loss of function of isolated
cranial nerves associated with pressure changes, as found when implication of
the olfactory produces loss of smell together with loss of function in the optic nerve
and primary atrophy of the disc.

Epileptiform attacks may be focal or general. The attack may thus be
limited to one particular element of a limb, or may run a course of progressive
implication of the whole limb extending therefrom to the homolateral side thence
to the opposite side, though this sequence may cease at any stage of the pro-
ceedings. For instance movement may limit itself to the foot, or part of the
foot, later to involve the lower limb, first of all the leg and then the thigh, finally
travelling over the trunk, the arm and face. "Attacks" may be extremely
localised, such as a repeated twitching of one side of the face. So much for " fits"
induced by meningiomata situated in the pre-Rolandic region, or motor cortex:
what course follows with post-Rolandic tumours? The sensory functions of this
part are disturbed, primarily by the onset of peculiar sensations (paraesthesiae),
such as numbness, tingling, pins and needles, or burning affecting some part, or
parts, of a limb, later to extend, and finally to be followed by motor activity.
The patient may even complain of a sensation of movement in a part, when in
fact no movement actually takes place. Such attacks of motor or sensory nature
spread in due course until a time arrives when paresis becomes apparent in the
affected limb, in distal segments first of all, and usually as a residuum to an
attack, transitory at the beginning, later, however, to become permanent and
progressive. Attacks may, or may not, be attended by loss of consciousness.
The sensory paraesthesiae are later to be followed by definite cortical sensory dys-
function, wherein tactile localisation, tactile discrimination, sense of position and
vibration sense are diminished, or lost. As a result the hand, for instance, may
become unable to discern the dimensional variations of articles and fail to
recognise form and shape (astereognosis). Small differences of weight of similar
objects become unrecognisable in the hand of the affected side, compared with
the normal side.

Attacks due to lesions of the occipital region may be associated with visual
disturbances, generally of a non-organised form such as flashes of light. As the
tumour extends defects in the contra-lateral homonymous visual field develop.
Meningiomata abutting on the uncinate region may elicit attacks preceded by an
olfactory or gustatory aura, in the form of an unpleasant taste or smell, associated
with "smacking movements of the lips."

The history of headache in any case of intracranial neoplasm is important,
but by no means essential. The situation of headache may bear relative signifi-
cance to the site or lateralisation of the tumour, yet its localisation may be com-
pletely unrelated to the situation of the causative lesion, being due under these
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circumstances to general increase in intracranial tension with, or without,
secondary hydrocephalus. A typical tension headache, as described in tumour
cases, is generally intense, often of a "bursting" type, usually accentuated by
recumbent posture and so, as a rule, worse first thing in the morning. The head-
ache is usually accentuated by any strain, as in coughing, sneezing, etc. In
patients who have been sufferers with headache over periods of many years,
migrainous or otherwise, and who in later years develop a growth, it is noted that
the nature of the headache changes in character and distribution, and intensifies
at different times. The onset of headache being associated with changes in
pressure, is often succeeded in a very short space by visual disturbances, com-
monly in the form of diplopia or in reduction of visual acuity. Headache may, or
may not, be associated with vomiting of a cerebral type.

Mental disturbances are common, more especially in frontal tumours. There
is frequently a change in disposition, the patient becoming irritable, often there
is a peculiar lack of insight into the seriousness of his or her condition, memory
and concentration fail, and a general depressed state arises. Frontal tumour
patients not uncommonly develop a state of euphoria, treating the whole position
with levity and adopting a fatuous demeanour.

Headache, vomiting, diplopia and papilloedema are very late evidences of
the presence of an intracranial tumour, in fact they are signs of increasing intra-
cranial pressure and depict a state in which radical treatment may prove most
difficult, or perhaps impossible. Unfortunately, such signs of rising intracranial
tension may be introductory in the history of the patient, relief being sought on
account of failing vision arising from the swelling of the optic discs. Such
patients are apt to describe "black-outs " in referring to the momentary phases
of blindness which recur at this stage. Even by the time that this state has
occurred it may be impossible to localise the lesion on clinical grounds, and many
people have arrived at complete blindness before radical measures could be under-
taken. This is possible in view of a tumour developing over one of the " silent
areas" of the brain, though in the case of the meningioma the tumour can form
over most vulnerable areas and fail to induce signs other than those due to rising
pressure.

The encroachment of a tumour on the motor cortex involves a state illustrat-
ing an upper motor neurone affection of the pyramidal tract; there is a tendency
to spasticity associated with exaggeration of tendon reflexes (arm and leg jerks),
loss of superficial reflexes (abdominal reflexes), the plantar response changes to
extensor, and clonus may, or may not be elicited.

Meningiomata developing at the base of the skull induce characteristic
syndromes by which accurate localisation is determinable. The implication of
the olfactory tract, the optic nerve or nerves, and the optic chiasma is the
determining evidence; according to the structure implicated initially, and the
sequence of events so may the site of origin be recognised. Later in the life story
of basal meningiomata, general pressure signs may overshadow the clinical picture.
The main foci of origin demanding consideration are these: the olfactory groove,
tuberculum sellae, and sphenoidal ridge.

When a meningioma develops from the region of the olfactory groove of the
cribriform plate early involvement of the olfactory tract may induce olfactory
hallucinations succeeded by diminution of, and, finally, loss of smell (anosmia).
As spread may extend anteriorly or posteriorly, so the optic nerve of the same
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side may, or may not, be subjected to direct affection, with resultant interference
with vision and primary atrophy of the optic disc. With further expansion mental
disturbances arise and the production of increased intracranial pressure. With the
rise in intracranial pressure papilloedema sets in in the contra-lateral optic nerve
head. This association of primary optic atrophy on the one side with papilloedema
on the opposite side is referred to as a "Foster-Kennedy syndrome." A patient
afflicted with an olfactory groove meningioma may volunteer the story of early
loss of smell, but anosmia attendant on a prolonged history and late in onset must
not be mistaken as of localising value for it may arise from general pressure
changes.

A meningioma developing from the tuberculum sellae draws attention to its
presence by early implication of the optic chiasma with a consequent tendency to
produce interference with the visual fibres representing bi-temporal vision and
thereby giving rise to bi-temporal hemianopia; at the same time direct pressure
induces primary atrophic change in the two optic discs. Such a "chiasmatic
syndrome" in the absence of pituitary dysfunction, and in association with lack of
the typical radiographic change in the sella found in cases of tumour of the pitui-
tary, and absence of calcification seen with Rathke pouch tumours, should suggest
the likelihood of the presence of a suprasellar meningioma. Radiographic evidence
is found in the presence of a localised hyperostosis in the region of the tuberculum.

Sphenoidal ridge meningiomata vary in their clinical manifestations according
to whether the origin takes place at the outer or inner end of the lesser wing of
the sphenoid. Tumours developing at the outer end tend to grow without induc-
ing any signs of local origin, becoming manifest by the exhibition of signs of
general increase of intracranial pressure. (Figs. 7 and 8. Plate 8.) However,
the tumours which arise at the inner end produce evidence which may result in
accurate localisation on account of their relationship with the optic nerve and the
sphenoidal fissure, for the optic nerve is early involved with loss of vision and
primary atrophy of the disc, whilst proptosis is frequent on the affected side.
Further signs will depend on the direction of extension: if in an anterior direc-
tion the olfactory tract may become involved, whereas if in a posterior direction
other cranial nerves i.e. third and fifth, may be implicated, also contact may occur
with the uncus. With further extension signs of general increase in pressure
obtrude. Here again a Foster-Kennedy syndrome may be found.

By the time symptoms and signs of increase in intracranial pressure are
present, secondary factors of distortion are apt to give rise to accessory signs,
often equivocal in interpretation, and even suggestive of a primary lesion situated
on the opposite side from that where the tumour actually lies. Tumours first of
all induce obliteration of the sub-arachnoid cisternal spaces, then produce distor-
tion which may cause displacement of the brain stem. This displacement some-
times causes contact between the crus of the opposite side and the tentorium, and
it is possible for a notch or groove to result in the crus, with the production of
pyramidal signs on the same side as the tumour (Kernohan's notch). Diplopia
may arise, more especially as a result of a lesion of the sixth nerve, probably
produced by tension on the nerve. Another possible factor in the development
of accessory or "false localising signs" (Collier, I904) is obstruction of, or by,
blood vessels: the posterior cerebral artery may become compressed by hernia-
tion of the hippo-campal gyrus or uncus through the tentorial opening, and
branches of the basilar artery may cause distortion of cranial nerves with conse-
quent paresis or paralysis. The cranial nerves which become affected by these
various means are the sixth, third, seventh, and fifth in that order (Walshe, I93I).
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The advisability of lumbar puncture and examination of the cerebro-spinal
fluid receives varying attitudes with different observers. By manometric control
and very careful removal of small quantities of fluid little risk occurs. Pressure
readings are procurable, and the examination of the fluid may show increases in
total protein. Meningiomata exude protein more freely on account of their close
association with the sub-arachnoid space, and amounts from normal 20-40 mgm.
up to 500 mgm. per cent. or more, are to be found. A meningioma anywhere
on the cortex can produce such an increase, but sphenoidal ridge tumours, in view
of their contact with basal cisternae, have a greater tendency to this feature.

Radiographic examination. Radiographic examination is ancillary to clinical
investigation, but, in the absence of localising phenomena or when accessory signs
complicate the clinical picture, radiological investigation can prove of great value,
even by use of "plain" antero-posterior and lateral exposures. Changes in
structure, vascular pattern, possible calcification in a tumour, and distortion of
normal structures are available details. Changes in structure and vascularity
have been referred to in the various paragraphs above.

Calcification in a tumour may be seen in radiographs on occasions when the
only suspicion of the presence of a space-filling lesion is the sudden appearance
of generalised epileptiform attacks in an adult.

Calcification of normal structures, such as the pineal gland or the choroid
plexus, may prove of considerable help in lateralisation or even localisation.
Stereoscopic views are advantageous, however, for this purpose.

In the absence of sufficient clinical data, or from plain or stereoscopic radio-
graphic films, it becomes necessary to employ methods of radiological investiga-
tion especially applicable to the cranial contents; under these circumstances two
further methods are in common use, these are " ventriculography" and " arterio-
graphy". The use of "encephalography" is limited, and is dangerous in cases
of cerebral tumour.

Ventriculography is the more generally applied method, and may be carried
out with the use of gases or opaque media. The opaque media at one's disposal,
at the present time, are too irritant for generalised use and are to be avoided. In
common use are oxygen, or air. Displacement, distortion and filling defects of
the ventricular system produce radiographic appearances of characteristic types,
from which accurate localisation and determination of the size of a particular
tumour are available.

Ventriculography, however, is not without risk, nor is it unfailingly conclusive.
In cases with increased intracranial tension oedema of the brain may produce
collapse of the ventricle and incomplete air replacement results, thereby preventing
correct visualisation.

Arteriography has not a universal application owing to the natures of the
radio-opaque media at our disposal (iodide, uroselectan, thorotrast). There are
occasions, nevertheless, when this method is indicated. Should the cranium show
marked degrees of vascular increase on plain radiography, it may prove advan-
tageous to have a pre-operative impression of the extent of the vascularity of the
actual tumour. (Under these circumstances the injection is given, preferably,
into the common carotid in order that the meningeal vessels will be adequately
filled as well as the cortical vessels.) The vascular pattern in an arteriogram
illustrates the size of the tumour as well as the vascularity. (Fig. 9. Plate 9.)
Furthermore, there are occasions when the differentiation of an aneurysm from a
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mengioma is all-important, and the application of arteriography may save an
unnecessary craniotomy.

Treatment.
The surgical removal of meningiomas demands adequate exposure, controlled

haemostasis, and the application of special principles designed to meet the par-
ticular peculiarities related to the several anatomical sites at which these tumours
commonly occur. Apposition with, or extension into the large vascular sinuses
calls for special technique in delivery in the avoidance of excessive blood loss, as
the sinus may have to be opened, partially excised, or even ligated: when dealing
with tumours encroaching on the sagittal sinus, for instance, it is wise to have
the head well elevated for the purpose of keeping the blood flow within the sinus
down to a minimum. The sinus may need closing by some means or other, and
the safest method is lateral suture with a running stitch. When a portion of the
sagittal sinus has to be excised, it must be remembered that it is unwise to obliterate
it behind the point where the superior cerebral veins from the central convolutions
enter. Tumours should be dissected away from the brain, not vice versa, and the
cortex should be well protected from trauma by the interposing of protective
material between cortex and any instrument in contact with it. Gross distortion
of the brain would be necessary in the removal of large tumours en masse, and it
is essential, therefore, in the removal of large tumours, or for those which are
difficult of access, to avoid undue manipulation and retraction by reduction of the
mass of a tumour before delivery, or occasionally, perhaps, by excision of portions
of the brain. Reduction of the mass of a tumour can be effected by removal piece-
meal; or by "degutting" the tumour, with, or without preliminary coagulation
according to its vascularity, and then removing the collapsed " shell." Coagulation
may be carried out by diathermy applied to the surface, or, in large growths, by
the more effective method of "bipolar coagulation" when both electrodes are
buried in the tumour. With the prolonged use of diathermy it should be remem-
bered that excessive heat may be generated, and this should be avoided by repeated
irrigation with saline, or Ringer's solution.

Dura involved by growth should be excised, but in parts where this is imprac-
ticable, destruction of infiltrating tumour may be brought about by coagulation.

It is not always feasible, or, perhaps, wise to persist in complete removal of a
tumour, more especially is this the case in some suprasellar meningiomas: under
such circumstances it is essential for the attainment of the best result available to
ensure that the optic nerves and optic chiasma are freed to the utmost.

An osteo-plastic flap may show the bone to be extensively infiltrated by
growth to the extent that sterilisation, in situ, by diathermy cannot but fail to be
effective. This may demand removal of the bone, with, or without replacement,
after sterilisation by boiling.

When the field of operation demands exposure of large venous sinuses pre-
liminary preparations should be made if excessive blood loss is to be avoided; for
this an adequate supply of fresh muscle grafts should be at hand, and these are
suitably obtained from the leg, or other convenient part.

Before closure control of bleeding must be meticulous. After prolonged
operations wherein large portions of tissue have been removed, it is frequently
found that the dura tends to fall away from the skull: under conditions of this
type it is as well to hitch the dura to the pericranium at several points in prophylaxis
against reactionary haemorrhage.
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In the presence of great increases in intracranial pressure, or in patients
physically incapable of undergoing extensive operative intervention, it may be
necessary, occasionally, to resort to palliative measures in the production of a
sub-temporal decompression. It may be essential, at times, to carry out a
preliminary decompressive operation.

The use of two stage operations is applicable to the restriction of blood loss
and minimisation of shock. As considerable blood loss takes place in reflecting
the flap, it may prove wise to defer further intervention to a second stage.

Prognosis. The meningioma is the most satisfactory form of intracranial
tumour from a surgical point of view. Complete removal of the tumour is
attainable in most cases, with satisfactory results. Even if complete permanent
cure is not common, it is by no means rare for a patient to carry on active existence
for fifteen years, or more.

The operative mortality is higher than the apparent nature of the disease
justifies, mainly on account of excessive vascularity and the large proportions
which these tumours attain before surgical aid is sought.

Cholesteatoma.
(Syn. Dermoid, Epidermoid, Pearly Tumour, Tumeur Perlee).

Any tumour containing cholesterol may be considered to be a cholesteatoma,
but herein the term refers to the tumours of dermal or epidermal origin; and not
those associated with middle-ear disease, or tumours of the suprapituitary region
containing cholesterin and arising in remnants of Rathke's pouch.

Cholesteatomas are found at all ages, though more common in the earlier
decades, as is the case with other tumours arising in vestigial remnants. They
occur more commonly in the male.

Epidermoids differ from dermoids in their structural layers, also in the fact
that the latter contain hair. These tumours altogether are uncommon, but the two
forms are of equal incidence. They represent about two or three per thousand
cases of cerebral tumour. Both forms arise from the pia-mater, are found in
the sub-arachnoid space mainly at the base of the brain from the chiasma, beneath
the pons, to the region of, and including the fourth ventricle. (Fig. IO.
Plate 9.) The epidermoid variety occurs also in the cerebello-pontine angle.
Very rarely these tumours are encountered within the lateral ventricle. They
may, or may not be accompanied by other congenital abnormalities.

Cholesteatomas appear as yellowish white cystic tumours with smooth, glisten-
ing, surfaces exhibiting a peculiar sheen resembling "mother of pearl." They
are avascular, consequently the contents are dead. According to Bailey they
grow to a certain size, when lack of blood supply chokes the mass; in consequence
of this they lie dormant for years until obstruction of the cerebro-spinal fluid
drainage ensues with supervening acute symptoms. Dermoid tumours attain
larger dimensions than the epidermoid. The contents of the cyst consist .of
yellowish white opaque masses in which are found shiny white pearly masses inter-
spersed amongst collections of sebaceous material, with or without hair.

Patients with cholesteatomas attend for treatment on account of generalised
fits, headache or symptoms due to hydrocephalus.

Treatment. Treatment consists of removal, as complete as possible. The
contents of these cvsts are toxic and frequently it has been noted that incomplete
removal has been followed by an insidious form of meningitis, which has often
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proved fatal. In the event of incomplete removal it would appear wise to drain
the head for a considerable time.

Lipoma.
The finding of a lipoma within the cranial cavity is a rare occurrence, and

one which, though of pathological interest, has little, if any, clinical bearing.
When found it is an accidental discovery, usually encountered during the course
of a routine autopsy.

The lipoma arises in the pia-mater, usually over the dorsal surface of the
corpus callosum, but may occur also in the regions of the tuber cinereum and the
mid-brain.

The presence of a lipomatous mass is sometimes associated with malforma-
tions of the brain, particularly of the corpus callosum.

Fat normally occurs in the neighbourhood of the pillars of the forix
(Virchow).

MALIGNANT MENINGEAL TUMOURS.
Gliomatosis of the Meninges.

The recognition of this form of meningeal infiltration met with considerable
difficulty owing to lack of differentiation of gliomatous structure from sarcomatous
disease. Early descriptions refer to this condition under various designations such
as: sarcoma, sarcomatosis, gliosarcoma, encephaloid sarcoma.

We are now cognisant, however, of the true pathology owing to the isolation
of the glial tissues by differential staining whereby glial fibrils have been recog-
nised to the exclusion of true sarcomatous structure. Sarcomatosis proper does
occur, and further reference will be found in succeeding paragraphs. Continued
investigation has not only isolated gliomatous tissue but has isolated a number of
different forms of glioma responsible for the diffusive type of tumour of the
meninges, amongst which are found the following: medulloblastoma, oligodendro-
glioma, glioblastoma, neuro-epithelioma, papilloma of the choroid plexus, and
possibly astrocytoma.

The origin of this peculiar form of meningeal affection is some primary
growth within the brain, which has extended to encroach on the walls of one of
the ventricles, or, perhaps, gained contact with the sub-arachnoid space by means
of cortical extension. The medulloblastoma, a tumour commonly attacking
children, is situated, as a rule, in the cerebellum, especially in the precincts of the
fourth ventricle, an opportune situation from which to attack the meninges, and
is accordingly the commonest cause of gliomatosis.

The pathological state is one of diffuse infiltration of the sub-arachnoid space,
particularly at the base of the brain. Various areas are likely to be involved
according to the situation of the primary tumour. Should the primary growth
encroach on the lateral or third ventricle then the ependyma of the affected parts
becomes studded with growth, and the condition tracks downwards along the
cerebro-spinal fluid pathways to involve the fourth ventricle, and thence to the
basal lepto-meninges, the cisternae at the base being commonly infiltrated.
Greyish, pinkish, or red soft, sometimes almost slimy material is found distributed
somewhat diffusely, and distending the cisterns. Generally the pia-arachnoid
over the convexities of the brain escapes. The growth also attacks the spinal
meninges, and the distribution as a whole suagests that gravity, cerebro-spinal
circulation and permeation are all factors in the process of extension. Small
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islets of tumour may become detached and migrate, settle down some distance
from their origin and "seed " themselves to form accessory foci.

Clinical state. Evidence of gliomatous dissemination is not conclusive, but
the possibility should be considered when superimposed on a state suggesting
neoplastic disease, there develops a condition implying diffusion or even sus-
piciously simulating meningitis. The patient is apt to show signs of meningeal
irritation such as headache, irritability, may have stiffness of the neck and possibly
a positive Kernig's sign. Convulsive attacks or twitching of the limbs may take
place. The patient becomes drowsy, incoherent and incontinent. Repeated
vomiting is common.

Although at autopsy masses of tissue are found distending the basal cisterns
and surrounding several cranial nerves paresis of the nerves is unusual, possibly
because of the very soft consistence of these tumours. Bulbar symptoms may
develop. Bilateral involvement of the eighth nerves is said to be almost conclusive.

Why infiltration of the lepto-meninges takes place is not certain, but it is felt
that surgical intervention bears some part in the dissemination of medulloblastoma
and so some surgeons never incise tissue of this nature except by diathermy. It
is uncommon in spinal metastases of this type to give rise to root pain.

Some observers think that the production of hydro-cephalus may play a part
in dissemination, implantation of growth taking place into fissures in the ependyma
due to stretching. Irradiation has been considered to have been responsible for
extension in some cases.

Carcinomatosis of the Meninges-Meningitis Carcinomatosa.
In late stages of carcinoma when dissemination has taken place producing a

diffuse carcinomatosis it is by no means uncommon for a diffuse carcinomatous
infiltration of the meninges to occur, but this is a very late sequel to such a growth.
The drowsiness, asthenia, and apathy may be considered to be due to the generalised
state, and the possibility of intracranial spread may fail to be considered. There
may be signs suggestive of meningitis, but the condition is often afebrile, and
accompanied by cranial nerve palsies, followed by apathy, drowsiness, vomiting,
incontinence, and possibly convulsive attacks at the beginning. The condition
may be found associated with secondary growths in the brain, but may occur alone.
Post-mortem the meninges show a slightly milky opacity with thickening of the
pia-mater at the base. The condition is a terminal one and does not demand active
treatment.

The cerebro-spinal fluid may be turbid, and malignant cells may be found in it.
The meninges may become involved by carcinoma extending through apertures

in the skull, the primary growth being situated in the naso-pharynx. These
malignant infiltrations may respond to deep X-ray therapy.

Sarcoma.
True sarcomatosis of the meninges does occur, although the differentiation

of gliomatous infiltrations has led to difficulties in the past. Round and spindle-
celled sarcomas of the meninges have been found both as primary, and as secondary
growths. Lympho-sarcoma may also affect the meninges by spread from the
naso-pharynx.

There is little characteristic in the clinical state: localised primary growths
may induce symptoms and signs of a localised lesion, the rapidity of development
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may suggest the possibility of an underlying sarcoma, more especially when
erosion of the bone is followed by the formation of a mass of soft consistence.
Sarcomatosis as in the other forms of malignant infiltration of meninges is apt to
induce a syndrome simulating meningitis.

Examination of the cerebro-spinal fluid may clinch the diagnosis by the finding
of sarcoma cells.

Treatment is of little value in either the primary or secondary form of the
disease, and radio-therapy offers the only available aid.

Melanoblastoma.
A melanoblastoma of the meninges may be found as either a primary or

secondary lesion, but both types are rare. A previous history of melanotic disease
of another part followed by a story implying tumour formation in the cranium, or
the development of the meningitic reaction seen with the other malignant growths
in a patient previously afflicted by such a tumour will indicate the diagnosis.

Again tumour cells may be found in the cerebro-spinal fluid.
Radio-therapy here again offers the only prospect of alleviation.

Chloroma.
The deposition of chloromatous masses in the dura-mater and in the epi-dural

space may occur as part of a generalised tumour formation which attacks children
and young adults. This disease is a malignant tumour of myeloblastic origin,
is associated with deposits of green tumours within those bones containing red
marrow (especially the long bones and the sternum), and also in the bones of the
skull, particularly the orbit. The blood picture of this condition simulates that
of acute leukaemia.

The patient presents odd swellings of bones which are said to show pigmenta-
tion, even through the skin, in some cases. These swellings are associated with
proptosis, high grade anaemia, purpura, and nervous symptoms.

The condition is rare. Treatment is of little avail. It is generally fatal within
six months.

The diffuse malignant infiltrations of the lepto-meninges described above all
tend to induce'similar manifestations which are commonly inconclusive. The
likelihood of recognising the underlying disease is the one means of arriving at
any accurate impression, although examination of the cerebro-spinal fluid may
allow of recognition of typical cells in some cases. Glioma cases will be recog-
nised from evidence of primary tumour, and if operative intervention has taken
place accurate findings may be available. Sarcomatous disease may be suspect
from the age, for while medulloblastoma would be the likely diagnosis in a child,
sarcoma would be the most likely disseminated lesion arising in adult life.

Irradiation offers the only available means of treatment in all malignancies.
However, in the case of a medulloblastoma, it is possible to disseminate the
tumour by irradiation, hence treatment must cover wide areas. Dissemination in
medulloblastoma may be consequent on operation, therefore it may be advisable
to seal the sub-arachnoid space when dealing with such tumours by the use of
diathermy in preference to sharp instruments. Also some surgeons advise
repeated lumbar punctures, sometimes with irrigation of the cerebro-spinal fluid
pathways in the attempt at washing out stray islets of tumour cells, and so hope
to avoid further seeding (forced drainage).
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