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Preface

On this occasion we look back on 25 years of the Deutsche Gesellschaft fiir Neuro-
chirurgie. They hold a great deal: founding and development of the society, comple-
tion and extension, communication between the individual members and contacts
to other societies beyond our borders.
They also stand for close co-operation with those who transfer their patients to us -
the neurologists and specialists in internal medicine, the ophthalmologists and ear-
nose-and throat specialists as well as the general surgeons.
This 25th annual meeting will deal with two examples of diseases that present common
problems to the neurologist and to the neurosurgeon, namely meningiomas and
multiple sclerosis.
In view of their long histories often going back over many years, both of these lesions
lead to diagnostic errors and indequate treatment. And yet it should be possible to
recognize meningiomas at an early date and to initiate the only possible treatment,
the operation,if all diagnostic measures are repeatedly carried out.
The diagnosis MS, on the other hand, with the multiplicity of symptoms which are

eculiar to this disease, should continue to be re-examined until every other lesion has
Eeen excluded with certainty.
The increasing number of legal proceedings because of diagnostic and therapeutic
measures as well as the doctor-patient talk preceding the written consent for these
measures are further problems in need of discussion. For this reason, the topic ,medical
liability in special reference to the neurosurgeon” was chosen for this meeting.
Many questions necessitate many answers.
May each participant in this congress find a satisfactory solution to his own problem
in the multitude of answers.

W. KLue



Welcoming Address
to Mark the Opening of the 25th Congress of the
German Society for Neurosurgery

W. KLuGg

Our today’s opening of the 25th Congtess of the German Society for Neurosurgery
here in Bochum would be incomplete without our first conducting a review of the
past.

In 1824, that is exactly 150 years ago, Karr-ArNorp Kortuy, the well-known phy-
sician, satirist, technical writer and local politician, died in Bochum. 40 years previ-
ously, 1784, he had published the Ist part of his “Jobsiade” with which we are all
familiar, either from the original text or from the work of WiLHELM Busch.

Exactly 100 years later, on November 25, 1884, GopLie performed the first operation
on a cerebral tumour in a 25 year-old man with paralysis of the left hand and the
fingers as well as paresis of the left leg. He removed a smooth, solid, well-demarcated
tumour the size o? a walnut. 4 days following the operation a suppuration supervened,
then a prolapse. Three weeks after the operation the patient died. Despite this out-
come, the operation was a trail-blazing event, perhaps the first indication of there
being new territory ahead, to which more attention should be paid.

In actual fact surgeons and neurologists increasingly concerned themselves in the
ensuing period systematically with this branch of medicine, the progress of which up
to the stage of its becoming an independent entity was still to require many years.

Names such as Fepor Krause, Harvey CusHING, OTFRIED FOERSTER etc. represent
milestones along the path leading towards the independence of our special medical
sector. Not to be forgotten is the pioneering work of ERNsT von BERGMANN, whose
work “Lebre von den Kopfverletzungen”, published in 1880 by the firm of F. Enke, Stutt-
gart, must be rated as a summary of his experience in the battles of Weissenburg and
Worth in the Franco-Prussian War as well as at Plevna in the Russo-Turkish War.
But that was not all. His book on the Chirurgische Behandlung von Hirnkrankbeizen,
printed in the Archiv fiir Klinische Chirurgie 36, was published in 1888 as an independent
work in 2nd edition by the August Hirschwald publishing-house, Berlin, and issued
in a considerably expanded form 11 years later in 3rd edition by the same publishers.

Those who have read these books are aware that the generation of doctors who lived
a good century ago knew very well how to observe and to draw conclusions from
what they observed. We who are living today can only learn from this use of our five
senses! Notwithstanding the pleasure we feel about the steadily advancing develop-
ment of our technology and improvements to our instrumentarium, we should never
forget the eminent accomplishments of our great masters. Their activities of that time
constitute the foundation of our present-day knowledge and skills, and just as our
hypothesis of today already harbour the errors of tomorrow, we should judge the
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events of the past that have proved to be erroneous in the light of present-day percep-
tions with that degree of tolerance that is befitting for a western civilisation that has
its roots in antiquity and christianity.

Since then German neurosurgery, thanks to the dynamism and abilities of a WiLnELM
Tonns and the cordial and generous assistance of his teacher, Fritz Kénig, has suc-
ceeded in finding its own fpath so that we may all look back with pride and satisfac-
tior(l1 on the emergence of neurosurgery in Germany as an independent branch of
medicine.

Here in Germany neurosurgery has advanced to the stage where it has become an
established, acknowledged constituent of medical science as a whole. More than that,
it has succeeded in re-establishing the contact with its international counterparts lost
during the Second World War, and can present itself today as ranking equal to them.

It combines the good of the past with the better of present-day advances, and is paving
a path for itself into the future that is full of hope. Could a tradition that has grown
up on the basis of long and fruitful experience present a better image of itself than by
retaining that which has proved to be good and jettisoning that which has not been
found to be meaningful, or even wrong?

The public at large, but especially the sick, those requiring help, should be grateful
to the majority of doctors for not having complied with the frequently expressed
wish for change also in this direction. A good conservative attitude is of greater value
than any form of doubtful experimenting with its uncertain outcome, in particular
when this relates to the sick person.

As is to be expected, these ideas, which in part have their origin in pure ideologies,
come almost entirely from healthy people. They know neither the world of the sick,
nor are they able to put themselves into their position. How rapidly these frequently
totally practiceremote notions collapse is usually shown whenever the loaded question
is asked: “Who would you like to operate on you, if necessary”? The intern, the
surgeon who has already carried out several similar operations, the head surgeon, or
perhaps the senior medical officer, who has in the meantime become the whipping-boy
of a whole horde of papers, but who has nevertheless the most experience at his
disposal, or perhaps, if one asks “Who is to decide about your illness, your treatment,
a team of doctors or one responsible doctor”? After all responsibility is not divisible.
But it is out of this that a mission arises, which generations of mecfi,cal practitioners
have taken very seriously. For them, apart from the illness to be treated there was also
the patient that wanted to be cared for. And since the one and same illness of 100 years
ago does not differ one iota from the one of today, the anxiety of the sufferers has
always remained and will always remain the same, the treatment can only be directed
towards two things: 1. the diagnosis and therapy of the illness as such, and 2. to the
treatment, concurrently, of the individual as 2 human-being.

These are facts that no one can pass over without seing them. The demand for full
mechanisation of hospitals is justifiable for organisational reasons. It promotes the
flow of the work processes.

The steady reduction in the working hours, on the other hand, encourages personnel
to watch the clock; the 5-day week, from the viewpoint of the hospital, by comparison
with other professions that can afford it, induces staff to press for an ever-longer
week-end ofE Nobody will be able to stop this general tendency, but it should be made
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quite clear that illnesses and injuries do not cease to exist just because the week-end
has come around.

In the hospital it is just one of those things that special tasks are in the foreground,
these having very much to do with ethics, humanity and personal help, but very little
to do with politics, ideologies or even empty verbosity, which can neither help the
sick nor give them hope.

The patient, with his understandable hypersensitivity, most certainly notices the shift
or sliding duty arrangements or whatever other term might be used. It is only with
difficulty that he gets used to the changing number of staff nursing and attending
to him.

Those who ate in a position to critically judge the case of the sick in former times
and today will come to the conclusion that the work in the wards has become a nec-
essary service branch and is no longer a genuine nursing of the sick that comes from
the heart.

Perhaps I may express this in slightly different words. No two-way communications
system, no control desk with individual parameter monitoring, no optic or acoustic
information on the condition of the patient can replace the friendly chat with him,
the touching of his hand to re-assure him. The personal ties of the patient with the
doctor treating him and vice versa are the best foundation for his recovery. A patient
who has trust in his doctor is well off, one who believes in him is even better off. These
are facts that every experienced doctor is familiar with.

What do those healthy people, who are able to avail themselves of medical help at
any time, know of the inner self of a doctor? Of his decisions that very often have to be
taken alone, and which many a time involve life or death, and which no one can lift
from his shoulders? What do they know of his worries and cares about a patient, his
frequently nocturnal deliberations when it is a question of the pros and cons regarding
a high-risk operation? What do they know of his involvement in the experience and
suffering of a patient whom he has come to have a feeling for, also in human terms,
but whom he 1s no longer able to help? What do they know of his feelings when he
has to break the news to parents that their only child can no longer be saved, that
the life of the young mother can no longer be preserved?

And then there are also those intellectual critics who, against their better knowledge
and belief, perhaps only because they have had some negative Eersonal experience
with a rather unsympathetic doctor, whom we too know, by making generalisations
about a whole profession, would like to imprint upon all the stamp of amoral conduct.
In doing so, they contribute not only to the discrimination of a whole professional
group, but above all to undermining the patient-doctor relationship. The fact that
at the same time, however, also the confidence relationship between the two partners
suffers in consequence, and accordingly the decisive and most important pre-requisite
for every successful treatment is destroyed, appears to have escaped their attention.

How many members of that professional group, which again and again demand from
us a full clarification, ask neither for the exact diagnosis nor for the prognosis when
they themselves are the persons involved. A large number of patients would with
certainty refuse an operation, which despite all risks could prove successful, if they
were given information in advance about every detail of diagnostic or therapeutic
methods.
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Thus all the more to be welcomed are those tactful publications free from every
sensation-mongering tendency of our mass media, which report on new perfected
processes or techniques that have been discussed with their originators, and accordingly
help to bring these innovations more quickly to the attention of the sick than we
are able to do.

All too frequently in the past hopes have been raised in the population by distorting
reports that simply could not be realised, if only for the reason that they were factually
incorrect.

How often are collections made even these days for sick people and big sacrifices
made for them on the assumption that their salvation lies only on the other side of
the ocean, whereas any well-read layman knows that this help could be had just as
well in a nearby German town.

In all these questions meaningful cooperation between the mass media and doctors
would be better than working against one another and thus be a true help for the sick,
whom in the final instance is involved.

Let us hope that the discussion of the problems to be dealt with will proceed in the
same spirit: as a valuable answer to critical questions for the benefit of the patients
entrusted to our care!
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Meningiomas and their Problems: A Neuropathologist's Remarks
O. STOCHDORPH

1. Meningiomas are commonly thought to be derived from a meningo-
thelial (5) matrix, i. e. from the cellular layer covering the
arachnoidal membranes and their trabecula. The term of dural endo-
thelioma has become obsolete, all the more so because most text-
books mention a subdural capillary space between the inner surface
of the dura and the outer aspect of the pia-arachnoid, and deny
the existence of a cellular layer on the inner surface of the dura.
Electron-microscopic observations, however, indicate a 'neurothel-
ial' cell layer between dura proper and pia-arachnoid (1). These
cells appear to be very easily damaged by mechanical tear and
autolytic changes. This cell layer can be identified on prepara-
tions from human leptomeningeal tissue removed during operation
(7). Therefore, the question of histogenetic derivation of menin-
gioma tissue should be re-evaluated.

2., In some instances, meningioma cells of apparently fusiform shape
can be identified as sections through flattened cell bodies ar-
ranged in stacks.

3. Vacuolated cell bodies, sometimes with hyaline inclusions, might
correspond to neurothelial cells.

4. Highly vascular meningiomas should not be lumped together with
hemangioblastomas of the CNS (4) and hemangiopericytomas of the
meninges (3, 6).

5. Concerning pathogenesis of meningiomas, the discovery of abnormal
chromosomal pattern with loss of one G 22 chromosome (8, 10) might
be connected with the presence of a virus belonging to the papova
group (11).

6. The unique observation of a sarcoma in the mouse induced by human
spinal meningioma implant (2) might be another hint at a possibly
viral origin of some meningiomas.

7. Grading appears to be a useful tool for differentiating between
meningiomas of different prognostic value. Thus, meningioma grade 1
does not exceed usual degrees of insinuation between other tissue
structures. Meningioma grade 2 is characterized by cellular and
nuclear polymorphism and/or mitotic activity. Meningioma grade 3
reveals definite infiltrative and destructive growth. The aspect
of meningioma grade 4 conforms to sarcoma with a recognizable de-
rivation from meningioma. Meningioma grade 4 has also been called
meningosarcoma (9).

8. Grading should be applied within a single tumor species only, not
to a hodgepodge of different tumor species.
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Malignant Meningiomas
K. J. ZULCH and H. D. MENNEL

A critical evaluation of malignancy in meningiomas presupposes the
definition of malignancy. Malignancy has some significance in our
current daily work; its meaning, however, is not always clear, espe-
cially if we deal with tumors of the nervous system.

I. Historical Evolution

In the field of neurological sciences LEBERT (11) was the first to
state, in 1851, that fibroblastic and sarcomatous tumors of the intra-
cranial cavity have different survival times. Fibroblastic tumors
appeared to be more benign. This was the first correlation of histo-
logical classification and prognosis. BAILEY and CUSHING (1) tried to
establish the correlation of survival time and morphology for the tu-
mors of the glioma group. Their observations form the basis of our
present day knowledge (21, 23). The evaluation of malignancy for the
different groups of meningiomas by CUSHING and EISENHARDT (4) was not
so clearly elaborated. However, these authors pointed to the particu-
lar problems of malignancy in meningiomas when they reported the fa-
mous case of Dorothy May Russell, who had been operated on 17 times
for a recurrert meningioma and finally died from a metastasis in the
lung. This case illustrated that a very long history does not contra-
dict the eventual malignant transformation of a tumor of this group.
We were able to report a very similar case from our own collection,
in which a metastasis in the lungs weighting more than 1 kg was found
22 years after the first operation. This case was considered as not
benign from the beginning because of the angiographic findings and
because of the in vitro growth of tumor cells in tissue culture (25).
However, metastases from meningiomas to remote sites have always been
considered rarities (5, 6, 7, 19, 20).

IT. Malignancy in Neurooncology

In neurooncology there is no particular histological feature decisive
for the diagnosis of malignancy for all tumors in question. On the
contrary, malignancy has to be defined for each tumor entity by a cor-
related clinico-pathological investigation. By this procedure histo-
logical criteria may be found for each tumor group, which allow a de-
finition of its biological behaviour. Yet this procedure is compli-
cated by the fact that the pure clinical malignancy, derived from the
peculiarities of the central nervous system, has to be ruled out, and
that growth properties have to be judged somewhat theoretically (24).

In the attempts of the World Health Organization to establish a new
classification, this point of view was taken to define the biological
behaviour of the different groups. A group of experts is working out



a new classification of tumors of the brain and spinal cord which will
be acceptable as a worldwide compromise. This work is in progress and
all major problems seem to be solved to date.

In the preliminary draft a malignant variant for all groups of tumors
is foreseen (Table 1). In the work of the WHO "anaplasia" (or "malig-
nancy") is defined as including all morphological pecularities which,
according to our clinical experience, presumably lead to malignant
growth. These features are: pleomorphism, increased cellularity,
growth by invasion, numerous mitotic figures, particularly atypical
forms, poor differentiation, giant cells, abnormous stroma reactions,
especially vascular proliferations, pseudopalisades, necroses and, in
some cases, metastases through the cerebralspinal pathways and even
outside the central nervous system.

Table 1. Anaplasia or malignancy according to the preliminary draft
of the WHO classification of tumors of the central nervous system

Pleomorphism

increased cellularity

numerous mitotic figures, particularly atypical forms
poor differentiation

Abnormous stroma reaction, especially vascular proliferation
giant cells

pseudopalisades

necroses

Growth by invasion
metastasis through the spinal pathway
outside the central nervous system

This is a rather pragmatic definition of anaplasia and/or malignancy
by enumerating features which may be present together or in various
combinations. They are, then, considered to be the histological equiv-
alent of malignant growth. One difficulty consists in the synonymous
use of the terms anaplasia and malignancy, which, however, may be con-
sidered preliminary.

III. Concept of Malignancy Applied to Meningiomas

According to our clinical experience, these general peculiarities are
the signs of rapid, anaplastic and malignant growth. These signs may
be more or less prominent in the different entities, but it is nor re-
quired for all of them to be present. Therefore, a combination of sev-
eral of these features may be decisive for malignant growth in each
tumor group. In the case of the meningiomas (Table 2) the most impor-
tant indicator of anaplasia apparently is an increasing number of
mitoses, i. e. "polymitotic" growth. Another rather important point
consists in the infiltrative growth into the surrounding brain tissue.
However, infiltrative growth has to be demonstrated histologically;
fingerlike extensions into the surroundings, as often seen in tumors
of the Sylvian area or the temporal base, are not considered to be an
invasion, neither is the not unusual growth within mesenchymal tissue,
e. g. the dura, cranium or temporal muscle.

On the other hand, cellular pleomorphism in meningiomas alone does not
indicate higher malignancy. This had been stated by CUSHING and EISEN-



HARDT (4); in our group, MARCOS (12) has shown that in the V 2 vari-
ant, a subgroup of angiomatous meningioma, cellular pleomorphism, may
be very prominent without any tendency towards malignancy.

Table 2. Anaplasia or malignancy in meningiomas; only few of the gen-
erally adopted criteria are valuable

High number of mitoses, especially atypical
low differentiation

cellular pleomorphism combined with
numerous mitoses

infiltrative growth

metastases

Cellular pleomorphism is a malignant sign in the meningioma group on-
ly if combined with other indications of rapid growth. The pattern of
histological features associated with malignancy in meningiomas is
therefore the following:

1. high number of mitoses, especially atypical ones,

2. low differentiation i. e. breakdown of organoid structures,

3. infiltrative growth and metastases, and

4. cellular pleomorphism combined with high mitotic rate.

IV. Grading of Malignancy in Meningiomas

Grading schemes have proved to be helpful in diagnostic work during
the last 25 years. We adopted a IV-grade scale of malignancy, which

is similar to the grading scheme of KERNOHAN and coworkers (8), but
does not introduce a continuous grading for each tumor group. For in-
stance, we may have only two grades for most gliomas, e. g. semibenign
and semimalignant (or "polymorphic"), three or even four grades for
other groups and only one grade for the glioblastoma or medulloblasto-
ma (IV: "malignant").

In this scheme meningiomas are generally considered to be benign.
Malignant or anaplastic meningiomas belong to the groups II (semi-
benign) or even III (semimalignant) of our scale. Group IV (malignant)
is reserved for the true primary fibrosarcomas of the meninges. Some,
probably secondary very malignant meningiomas, mostly recurrent tumors
of former benign meningiomas, have to be classified as sarcomatous
meningiomas and belong to this group; they grew infiltrating and
eventually metastasized.

Using this grading scheme, we adopt a rough subgrouping of benign and
anaplastic meningiomas. Since our material is not yet fully analyzed
statistically, and follow up studies have not yet been performed, this
subgrouping cannot be but preliminary. We used this grading as the
basis of a statistical analysis dealt with later on.

This subgrouping contains (Fig. 1):

1. The benign meningiomas including the (benign!) polymorphic types
and the so-called angiomatous or angioblastic types.

2, Polymitotic meningiomas with transitional forms from benign to
semibenign and semimalignant.

3. The metastasizing and infiltrative meningiomas which in general
have to be considered as at least semimalignant.

4. The primary fibrosarcoma of the meninges.



It has long been noted that in angioblastic meningiomas the frequency
of recurrences is apparently higher (4). This, however, has been con-
tested by several authors (3, 16). The splitting-up of the group of
socalled angioblastic meningiomas into angiomatous meningiomas, heman-
gioblastic meningiomas and hemangiopericytic meningiomas may prove
useful in solving this question (18). The preliminary draft of the
WHO-nomenclature has introduced these three types as meningioma sub-
groups (Table 3). It has been reported by some authorities that only
the hemangiopericytic type of meningioma is more prone to recur (9).
This statement has to be reviewed after additional work on the basis
of the WHO-classification. No general conclusions may be drawn from
the participation of the stroma in this tumor group.

Table 3. Subclassification of meningiomas according to the preliminary
classification scheme of the WHO

Meningiomas

meningotheliomatous (endotheliomatous, syncytial)
fibrous (fibroblastic)

transitional (mixed)

psammomatous

angiomatous

hemangioblastic

hemangiopericytic

WO O U WN =
L L Y

anaplastic (malignant)

Primary fibrosarcomas of the meninges may be considered to be the
truly malignant counterparts of the benign meningiomas. They have
been introduced as the primary meningeal sarcomatosis into the WHO
classification. Their growth is invasive and infiltrating, their vas-
culature is not very prominent, necroses are generally not associated
with stroma reaction. This is quite different from the features seen
in glioblastoma, where all sorts of vascular hyperplasia up to the
formation of glomerula are found. However, the isomorphic monotony

of cellular growth in fibrosarcomas may be interrupted by the occur-
rence of chromatin-dense multinucleated giant cells. The number of
mitoses, on the other hand, is the same in other tumors of this group
in the body.

Inbetween the benign tumors on one side, and the malignant sarcomas

on the other, we find the different forms of polymitotic, rapidly
growing, partly invasive meningiomas which exhibit the malignant char-
acter in different expressions. Both these groups, in our grading
scheme II (semibenign) and III (semimalignant), are the main subject
of the following statistical evaluation.

V. Statistical Data

In our collection of 9000 tumors of the nervous system, 1492 are
meningiomas, i. e. 16.6 %; 532 were found in males and 960 in females.

Statistical analysis was only possible in the cases collected from
1958 on. In the time between 1958 and 1974 we classified 624 cases as
meningiomas, 57 of which, i. e. 9.1 %, were malignant according to
our definition mentioned above.



In our grading scheme (Table 4) 32 of these 57 anaplastic or malignant
tumors were considered to be of grade II with some cellular pleomor-
phism and mitoses; 20 were considered to be of grade III with very nu-
merous, partly atypical, mitoses and pronounced pleomorphism. Some-
times these tumors showed a prominent intercellular fiber production,
as usually seen in reticulum cell sarcomas. Only 5 tumors were thought
to be of grade IV. These are some of the recurrences of former benign
meningiomas which became sarcomas as mentioned above.

Table 4. Grading of 624 meningiomas

I 11 IIT v
benign semibenign semimalignant malignant
32 20 5
A J
A4
567 = 90,9 % 57 = 9.1 %

The sex distribution of meningiomas in our collection shows the well
known female preponderance. For this group of 624 tumors we have found
a rate of approximately 2 : 1. Interestingly enough, in the malignant
form there is a preference for the male sex; the relation is about

3 : 2. This is apparently consistent with a general trend in neuro-
oncology (Fig. 2). Malignant forms occur predominantly in males, the
benign in females (23).

In contrast, the age incidence of the 567 benign and 57 malignant tu-
mors is almost identical. This shows quite clearly that malignant
meningiomas are by no means sarcomas, which have no age peak when oc-
curring in the central nervous system.

The length of preoperative history could be evaluated only in a part
of our material. There were no major differences in benign and less
benign forms. However, in the malignant form short preoperative his-
tories prevail. This may be explained partly by the fact that only

6 % of the benign forms were already recurring meningiomas, while in
the anaplastic tumors 21 % were first, second or more recurrences.

As to the localization of the benign and malignant forms, the tumors
of the spinal region are much more frequent (14 %) in the benign than
in the malignant (4 %) form. One explanation of this fact may be seen
in the high frequency of benign psammomatous meningiomas in the spinal
region, which almost exclusively occur in women in the age between 50
and 65 (10, 22). Malignant meningiomas are, in contrast, more frequent
in the intracranial cavity, especially with a frontal site.

VI. Malignancy of Meningiomas in General Neurooncology

General neurooncology has been broadly influenced by the experimental
result of tumor induction with resorptive carcinogens. Peculiar facts
of these experiments are, for instance, the occurrence of multiple tu-
mors in these animals and the higher malignancy of induced tumors.
These results, therefore, have stressed once more the discussion of
malignancy in neurooncology as well as the discussion of multiplicity
of tumor growth.

One example of this higher malignancy is the fact that in the experi-
ments with resorptive carcinogenes almost no true benign meningiomas



have been found. If tumors occurred in the meninges, they were almost
exclusively malignant meningeal sarcomas, which, however, were not
very numerous in these experiments. In contrast, they were regularly
induced by topic application of carcinogenic carbohydrates as well as
in viral carcinogenesis in the central nervous system.

Meningeal sarcomas, found sporadically in rats treated with resorptive
carcinogens, were constituted by spindle cells and had a strong parti-
cipation of collagen and reticulin fibers. Cells explanted in vitro
behaved like fibroblasts without, however, showing contact inhibition.
In vitro production of reticulin fibers was observed at the beginning
of in vitro growth. Tumors could be transplanted successfully. They
grew subcutaneously as well as in the cranial cavity. In this latter
site they grew only within the meninges and infiltrated the brain
through the perivascular space.

Neurooncogenic viruses, on the other hand, almost regularly produce
very malignant tumors of the meninges. One of the last results is
that of OGAWA (15), who employed adenovirus 12, which induces tumors
starting from the meninges and growing into the brain not unlike the
human fibrosarcomas. These tumors exhibit the highest cellular pleo-
morphism.

One other remark on the field of theoretical oncology: meningiomas
are, together with the chronic myeloic leucemia, one of the few ex-
amples known which have almost constant cheomosome aberrations (17).
One chromosome of the G-group is lacking. MARK (13, 14) has identified
this chromosome as being number 22. BENEDICT and coworkers (2), and
MARK (13, 14), showed tumors which had more chromosome aberrations than
this mentioned pattern; both authors tried to correlate this karyotype
to recurrence and malignancy.

VII. General Conclusions

We think we can state the following points as a general conclusion for
the malignancy of meningiomas:

1. The risk of recurrence apparently correlates better with the total-
ity of removal than with the histological subgroups or histologi-
cally observed anaplasias.

2. Our criteria of malignancy in meningiomas are pragmatic. We took
over the preliminary definition of anaplasia of the WHO. In menin-
giomas, however, this definition is only of value if the tumor is
totally removed.

3. Up to now, the significance of different subgroups of meningiomas
as to the prognosis does not seem to be established with sufficient
certainty.

4. Comparable follow-up studies are only reasonable on the base of a
commonly accepted classification. Yet these studies are urgently
needed to clarify the different points not solved up to now.
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Fig. 1 a. Marked variation in cell size and shape is not considered
as sign of malignancy unless other indications of rapid growth are
present, Case 5631, H & E 500 x

Fig. 1 b. Numerous mitoses are the most important indicator of in-
creasing malignancy in meningiomas. Case % 4635, cresyl violet, 500 x



Fig. 1 c. In anaplastic meningiomas a dense reticulin network may be
present. Case E 6821, Tibor Pap, 500 x

Fig. 1 d. In the sarcomas of the meninges, necroses are - in contrast

to glioblastomas - not followed by major stromal reactions. Case 148,
cresyl violet, 250 x

Fig. 2. Sex distribution in benign and malignant meningiomas



Ultrastructure of Malignant Meningioma and Meningosarcoma*
J. CERVOS-NAVARRO, L. F. MARTINS, and M. C. LAZARO

A number of meningiomas which showed histological signs of malignancy,
while retaining their primary structures, were diagnosed as "malig-
nant meningiomas". While many of the cases described in the literature
as "meningosarcomas" correspond to the malignant meningiomas, there
is a number of sarcomas of the meninges which display no primary menin-
gioma-like structures under light microscopic examination, and can
thus be distinguished from malignant meningiomas. They are also called
fibrosarcomas (24, 27, 6) or fibrosarcomas of the dura (14, 32, 10, 2).

The purpose of the electron microscopic examination of malignant me-
ningiomas was to determine ultrastructural criteria of malignancy in
these tumors and to establish their relationship to the sarcomas of

the meninges.

Material and Methods

Four tumors diagnosed under the light microscope as malignant menin-
giomas, and one diagnosed as a meningosarcoma, were examined. 26 en-
dotheliomatous or fibroblastic meningiomas were available as compar-
ison material (5).

Table 1 gives a summary of the duration of illness, localization, and
histological findings. During the operation, several pieces (about

1 mm3) were taken from each tumor, fixed for 4 hours in 5 % glutaral-
dehyde, then in isotonic 1 % OsO4. The embedding was done in Vestopal
W in cases 1 and 6, and in Mikropal in the other cases.

Electron Microscopic Results

The malignant meningiomas, which, in spite of a certain variability,
can be classified as a single group under the light microscope, can
be divided into two groups with the electron microscope.

Group 1 (cases 1 and 2)

The cells are elongated, nearly parallel, and closely packed (Fig. 1).
The nuclei have both elliptic-roundish and irregular pointed profiles.
In 40 % of the nuclear sections, there are one or two nucleoli. Most
of them lie directly on the nuclear membrane (Fig. 1).

The cytoplasm is arranged as a fringe around the nucleus, extending
processes in all directions, but above all toward the pole. They ex-

*The study is dedicated to Prof. H. SELBACH on his 65th birthday.
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tend parallel to each other, and may also intermesh, with the proces-
ses of neighbouring cells. The mitochondria display a distinct poly-
morphy.

Monstrous mitochondria appear which attain, in the second case, a size
of 5 v (Fig. 2).

Golgi zones are seldomly encountered. The endoplasmatic reticulum is
sparsely developed and almost exclusively of the granular type. Glyc-
ogen granules are ubiquitous, frequently in dense accumulations

(Fig. 2). Solitary lysosomes are found. The cytofilaments are loosely
aligned or run in narrow trains. In a few areas of case 2, they are
more developed and clustered in some regions of the cytoplasm. Here
the cells display a more developed Golgi apparatus and an increase in
the number and size of nuclear bodies. The plasma membranes frequent-
ly show pinocytotic bubbles. Desmosomes between neighbouring plasma
membranes are numerous, but mostly only 50 - 100 nm long (Fig. 2).

Group II (cases 3 and 4)

Both tumors display an extensive similarity in their cytological char-
acteristics and, to some extent, in their structural principles. In
case 3 one observes areas with closely fitting, elongated cells, most-
ly lying parallel, with a tendency to spiral (Fig. 3). In case 4 there
are also areas in which the cells lie close to each other in groups.
They are, however, not elongated, but polygonal, and the short ex-
tensions have no tendency to form whorls (Fig. 4). The principle of
the enclosure of a tumor cell by processes from neighbouring cells is
distinctly noticeable. In both cases the connective tissue has so
greatly increased that the tumor cells have been pushed apart and lie
isolated between the connective tissue processes.

The nuclei display an irregular, usually poligonal (in case 3 also
elongated) profile with occasional indentations.

The most obvious finding in the cytoplasm of the tumor cells is the
abundance of cytofilaments, which run through the cytoplasm frequent-
ly in whorls, and pushed the other organelles to the periphery (Fig. 5 a).
The latter consist mostly of granulated endoplasmatic reticulum. Its
cisterns contain a homogenous, slightly adielectric substance. Free
ribosomes, arranged in rosettes, are numerous in some areas.

The mitochondria have, as a rule, a regular structure. Extensive Golgi
zones are frequent, partly in the immediate neighbourhood of the nu-
cleus, but also between the structures surrounding the cytofilaments.

In the areas rich in connective tissue, the cells are solitary or lie
in small groups.

In many of the cell sections, there were regressive changes. These
consisting of a change of the endoplasmic reticulum, whose ribosomes
are lost and whose narrowed cisterns, without adielectric content,
display circular or elliptical patterns. The cytoplasm has few or-
ganelles, and few or no filaments (Fig. 5 b). Glycogen clumps may
appear. Lysosomes and occasional fat vacuoles are also present. Some-
times there are pyknotic¢ nuclei, which are surrounded by a very dark,
narrow cytoplasmic border.

Group III (Case 5)

The tumor cells lie in dense clusters without any definite order
(Fig. 6 a). Between the group of tumor cells is a broad intercellular
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space, whose content is a very loose ground substance. In a few places
a spiral pattern of the tumor cells occurs. This always involves a
central cell, which is more or less completely surrounded by a few
other cells (Fig. 6 b). The nuclei have irregular, mostly polygonal
sometimes lobulated profiles. The chromatin is homogenously distrib-
uted. Nucleoli are mostly small and appear in only a few nuclear sec-
tions (Fig. 6 b).

The cytoplasm represents only a thin layer around the cell nucleus,
but can also display broad spreading. The mitochondria appear regular-
ly, but not in clumps. They are mostly small and have regularly formed
cristae. But there are some monstrous mitochondria with scarcely any
peripheral cristae. Golgi zones appear broadly spread. The granular
endoplasmic reticulum is sparsely present. Free ribosomes are also
present only in small numbers. In a few places, one sees greatly de-
generated cells, in which there are many lysosomes. The plasma mem-
branes lie close together, and very small desmosomes may sometimes

be recognized. They form short finger-like extensions into the broad
intercellular space. The endothelial cells of the vessels are large
and plump and contain ample endoplasmic reticulum and mitochondria.
The basal membrane around the vessels is frequently multilayered.

Discussion

The ultrastructural architectonic principles in the cases of group I
correspond to those which we described for endotheliomatous and fibro-
blastic meningiomas (5).

The cytological differences are simply a matter of the number and
size of the nucleoli, as well as of the number and polymorphy of the
mitochondria.

An increase in the size of the nucleoli was found in the second remov-
al of a meningioma, compared with the material from the first (1). For
a number of tumors, the size of the nucleolus was seen as a criterion

for malignancy (19) or simply as an expression of active protein syn-

thesis (28). Differential evaluation of the ultrastructures of nucle-

oli (26, 29) show that the results from one type of cells and its tu-

mors cannot be extrapolated to other cells. Within one type of cells,

the increase in the nucleolus is an expression of rapid growth.

The large number of mitochondria and their polymorphy have been de-
scribed in rapidly growing tissues (3). The significance of the giant
mitochondria, which have been examined in many tissues under various
conditions (8), has not yet been fully explained. The cytological
differences between the tumors examined here and the control material
indicate a rapid growth of the tumors in the present group. This is
also indicated by the short case histories of 4 to 10 months, and the
postoperative reappearence after little more than a year. The tumors
of this group represent the genuine malignant meningiomas. Their mor-
phological appearence permits to correlate the presence of their re-
currence in spite of adequate surgical treatment (15, 7).

The cases in group II differ from the ordinary meningiomas both in
their structural principles and in their cytological characteristics.
The structural principle of endotheliomatous meningioma can only be
recognized in some areas of case 3.

The increase in the space occupied by connective tissue does not occur
in the manner of the fibroblastic type of tumor, in which one finds
layers of only a few cells or sometimes even a single cell process.



In case 4 the lack of long cytoplasmic processes precludes such a
structural principle. In case 3 the connective tissue appears in la-
cunar spaces, which are bordered by broad cellular areas. In addition,
one seldom finds microfibrils in the connective tissue areas. For the
most part, only collagen fibers are found, which is the reverse of the
situation in fibroblastic meningiomas. It cannot be decided whether
the considerable collagen development should be considered only a re-
gressive sign, or if it represents the participation of the invaded
dura in the construction of the tumor. However, the fact that areas
with greater connective tissue development also contain degenerative
cells and many lysosomes suggests that a regression is occuring. The
high degree of development of the Golgi zones and the endoplasmic re-
ticulum is related to the abundance of cytofilaments. While the endo-
plasmic reticulum plays the major role in protein synthesis (11), the
Golgi zone is responsible for the synthesis of mucopolysacharides (12).
An excessive abundance of cytofilaments of 11 mm diameter was describ-
ed in ageing cultures of carcinoma of the breast. This was interpreted
as a symptom of a degenerative process. It can be hypothesized that
mutations occur in degenerative tumors, and that clones of these tu-
mors grow with an increased rate of division.

The long history of the cases of this group may support the conclusion
that they were benign tumors originally. In the third case the short
postoperative survival certainly cannot be regarded as indication for
a tumor recurrence. The long survival of the fourth case proves that
the histological signs of apparent malignancy were only the manifes-
tation of degenerative changes. Meningiomas with histological signs

of malignancy but a benign clinical course were repeatedly observed
with the light microscope by early authors (8, 4, 16, 25). The exis-
tence of apparently malignant meningiomas of this type is responsible
for the fact that this correlation is not an absolute one.

The cytological characteristics of our meningosarcoma correspond to
those of immature tissue or undifferentiated sarcoma (21, 31, 12).
They are also similar to those of the circumscribed sarcoma of the
cerebellum (22) and of the medulloblastomas (20). However, in some
places of our case, there is definite organization of the tumor cells
in whorls, that sarcomas do not display. On the contrary this archi-
tectural organization is very characteristic of meningiomas. It is
even observed among meningioma cells in tissue culture (18), and indi-
cates the close relationship between the histogenesis of the meningo-
sarcoma and the meningioma.

The only fibrosarcoma of the dura known to us, which has been examined
under the electron microscope (17) displayed the same degenerative
phenomena as several cells from our group II. Otherwise, nothing can
be established from a comparison between it and the various tumors we
examined. Particularly the disposition to form whorls seems to be
wholly lacking. These tumors must be considered sarcomas as was pos-
tulated by (23), although they originate from the same cell types as
meningiomas.

Summary

The malignant meningiomas can be divided into two groups on the basis
of their ultrastructural characteristics. The first group differs from
the benign meningiomas by the number and size of the nucleoli as well
as by the amount and polymorphism of mitochondria. Their morphological
appearance correlated with their rapid growth, especially with the
richness in cytofilaments and increase of connective tissue. These
features may be attributed to degeneration.
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The cells of meningeal sarcomas are characterized by high dedifferen-
tiation. The ultrastructural features of these cells correspond to
those of immature tissue or undifferentiated sarcomas. However, in
some places the architectonic organization of meningeomatous whorls
can be seen.
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Fig. 1. Case 1. Meningioma
cells are closely packed and
the cell boundaries are
interlocking. The nucleoli
lie directly on the nuclear
memprane. 6.000 x

Fig. 2. Case 2. Meningioma
cells with accumulation of
glycogen granules. The cyto-
plasmic processes are inter-
locking with those of
neighbouring cells. 24.000 x
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Fig. 3. Case 3.

The meningioma cells are
elongated. The main nuclei
contain nucleoli and
spheroid bodies . Large
areas of the cytoplasm

are occupied by cyto-
filaments. 4.500 x

Fig. 4. Case 4.

The meningioma cells are
polygonal with short pro-
cesses. Above: cell section
with regressive changes.
5.000 x



Fig. 5 a). Case 4. Whorl of cytofilaments. 25.000 x
Fig. 5 b). Endoplasmic reticulum with narrowed cisterns that display
elliptical patterns. 25.000 x
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Fig.

Fig.
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6 a).

6 b).

Case 5. Clusters of tumor cells. The cytoplasm is only a
thin layer surrounding the nucleus. 10.000 x

Case 5. The tumor cells display a whorl pattern.

10.000 x



Unusual Course of Surgically Treated Intracranial Meningiomas,
with Special Reference to their Malignant Degeneration

H. FROMM, M. SCHAFER, and H. GRAFIN VITZTHUM

It is difficult for the pathologist to judge the rate of growth or the
possible malignancy of a meningioma solely by its histological appear-
ance. On the other hand the surgeon appreciates confirmation of his
prognosis by the pathologist, if this is at all possible.

We have investigated the incidence of recurrence in 300 cases of in-
tracranial meningioma, which were operated upon in the neurosurgical
clinic of Frankfurt (1954 - 1973).

20 of these 300 patients returned once or several times for the oper-
ation of a relapse. In 14 of the 20 cases a macroscopically total re-
moval of the tumor had not been possible at the initial operation or
had to be abandoned for functional reasons. These cases in which the
tumor continued to grow will not be considered here.

In all of the remaining 6 cases the meningiomatous tissue had been
totally removed at operation. The tumors recurred between one and
three times. In patients who had to have several operations the time
intervals between subsequent relapses shortened progessively (Table 1).

Histopathologically these totally removed recurrent meningiomas pre-
sented different aspects, which will be demonstrated briefly in the
following three examples:

Case 5 (G. N.):

This was a partly endotheliomatous, partly fibromatous meningioma with
mitoses and small foci of necrosis but without infiltrating growth.
The recurrent tumors appeared polymorphous and showed many typical and
several atypical mitoses as well as focal infiltrations into the ner-
vous parenchyma.

In view of the fact that the relapses occurred each time after an in-
terval of about one year and that the total survival time of the pa-
tient amounted to three years we would classify this tumor as a rapid-
ly growing meningioma with malignant transformation.

Case 6 (K. H.):

The tumor, an angioblastic meningioma, with three relapses, was ini-
tially surrounded by a partly infiltrated capsule; at a later stage,
however, the tumor growth became undoubtedly infiltrating. The recur-
rent tumors are, in places, more cellular than the initial growth and
of a moderately polymorphic cell type. Mitoses occurred from the start.
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Table 1. Recurrences of completely removed meningiomas

Nr. Sex Localisation Histology Nr of operated Interval
Recurrences in Months

1 M 6 endothel. 1 29

2 M @ endothel. 1 34

3 F @ fibroblast. 1 33
Lo ) 22
N O 5O 151

6 ¥ @ angioblast. 3 54 22 10

In accordance with the increasingly shorter intervals of 54, 22, and
10 months between relapses, it seems justified to talk of a slowly
progressive transformation of this tumor.

Case 1 (W. H.):

Within the otherwise homogenous picture of a typical endotheliomatous
meningioma there was, seen in retrospect, a small circumscribed sec-
tor of a polymorphous character. The tumor infiltrated the brain sub-
stance from the start and showed numerous mitoses. Later on there was
infiltration of the galea and the temporal muscles although mitotic
figures did not increase in number.

The question arises, whether or not in a survival time of seven years
this tumor should be called a sarcoma or an agressively growing malig-
nant meningioma.

Microscopically, in 4 out of these 6 cases there was, at least in
parts, an infiltrating growth from the beginning. In 5 of these cases
mitoses were found in each biopsy, whilst in the 6th case there was
an obvious increase in the number of mitoses at a later stage.

Metastatic dissemination to other parts of the body, which is regarded
as extremely rare, has not been observed in our patients.

Discussion

There is, in the literature, no uniform opinion regarding the question
of malignant meningiomas. ZULCH (6, 7) defines the malignant meningi-
oma as a rapidly growing, encapsulated growth, which, though not in-
vading the brain substance, will rapidly infiltrate mesodermal tissues,
which recurs rapidly and, in exceptional cases, may lead to metastases
in other parts of the body. The primary fibrosarcoma of the dura, on
the other hand, grows, according to ZULCH (6), by invading the brain
substance from the very beginning. In the Anglo-Saxon literature, re-
presented by RUSSELL and RUBINSTEIN (3), CROMPTON and GAUTIER~-SMITH
(1), SIMPSON (4), TYTUS et al. (5) and MORLEY (2) the concept is ad-
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vanced that increased mitoses, nuclear polymorphism, focal necroses,
and infiltrating growth into the brain substance without the forma-

tion of a capsule, are to be regarded as the most common signs of
malignancy.

Our three examples are meant to demonstrate that, in a small percent-
age of cases, the meningiomas, as primary benign tumors, may change
their prognostic valuation towards a malignant degeneration. Although
the time intervals between successive recurrences become progessively
shorter, these tumors may not always fulfil all the criteria of a
sarcomatous transformation. Conversely, tumors may occure which, from
the beginning, show the characteristics of sarcomatous, aggressively
growing forms, but still have a relatively long survival time.

1.
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Fig. 1. Case 5, G. N. &, born 1906. E 3694/70. Upper left: Endothelio-
matous and fibromatous meningioma with focal necrosis. Haematoxylin
and Eosin, x 140. Upper right: Capsule separating tumor (on right)
from brain substance. H + E, x 140. - E 4005/71, 1st relapse. Lower
left: Malignant transformation with polymorphism and atypical mitoses.
Cresylviolet, x 400. Lower right: Infiltrating tumor without capsule,
reactive gliosis in the brain substance (bottom half). H + E, x 360
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Fig. 2. Case 6, K. H. @, born 1900. Upper left: NK 5010/59. Capsule
separating tumor from brain substance. Elastica-van Gieson, x 200.
Upper right: E 2131/64. 15t relapse. Invasive growth into the brain
substance. EvG, x 125. Lower left: NK 5010/59. Primary tumor, an angio-
blastic meningioma with mitoses. EvG, x 500. Lower right: E 2131/64,
1st relapse. Increased cellularity in the recurrent tumor. EvG, x 500
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Fig. 3. Case 1, W. H. &, born 1916. E 2619/66. Upper left: Predominant-
ly endotheliomatous meningioma with a polymorphous area (bottom half)
in the 1St biopsy. H + E, x 310. Upper right: Invasive growth into the
CNS with reactive gliosis. EvG, x 140. - E 3287/68, 1St relapse. Lower
left: Invasive growth into the galea. H + E, x 310. Lower right: In-
filtration of the temporal muscles. H + E, x 310
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Mass Movements in Brain Tumors - Tissue Culture Investigation
with Time Lapse Cinematography

G. KERSTING

During the past years experimental cancerology was enriched by such
a number of new and interesting findings that the knowledge of tumor
pathology and, especially, of brain tumor pathology has been greatly
enlarged. The utilization of this knowledge, however, presents some
difficulties due to the abundance of new informations. Although the
fundamental reflections of ancient investigators seem to be extra-
polated to more recent findings easily, the differences between the
experimentally produced and the original human brain tumors are so
evident that further conclusions are hardly possible. This emphasizes
the need of further immediate information about human brain tumors.
Tumor culture is well able to provide this information through com-
parative pathomorphological investigations.

Technique: The carefully removed tumor material is divided into four
fragments. The first fragment is submitted to deep freezing in liquid
nitrogen for enzymatic histochemical investigations. The second frag-
ment is fixed for electron microscopy, the third is submitted to rou-
tine paraffin histology and the fourth is explanted in tissue culture.
The new cell colonies are cultivated for some weeks - the time of cul-
tivation depending on the aim of the experiment. During this period
of cultivation, time lapse cinematographic recordings of living cul-
tures, in phase contrast can be obtained, and cytological tests,
immunological or virological studies, etc. can be performed. At the
end of the cultivation period the in vitro formations of tumor cells
can be compared with the initial tissue by staining one part of the
cultures by means of the usual histological methods, while another
undergoes enzymatic histochemical studies, and a third part is sub-
mitted to electron microscopy.

Our aim is to segregate tumor from the individuality of the bearer,
and to give the proliferating tissues the opportunity to show, in
vitro, their autochthonous capabilities in the absence of any organ
bound influence. The disadvantage of the artificial milieu is more
than compensated by the possibility of exact comparison of the various
tumor tissues under the same standard conditions. The cell colonies
newly formed in vitro show the characteristics of the tumor elements
more clearly than they do in histological preparations. Thus they can
be used in differential diagnosis. This unobjectionable way of diag-
nosis of the various brain tumors in vitro is the main premise of
this investigation.

Questions can be posed to these cultures, which will be answered the
more exactly the better they have been adapted to the in vitro circum-
stances. We have been able to demonstrate several typical examples:
medulloblastoma, mixed gliomas of childhood, grading of astrocytomas,
the problem of malignancy etc. At present we are concerned with an-
other problem of the term of cultivation itself: the visibility of
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movements within the tumor cell colonies, and primarily the motion
within cultures the proliferation of which has already come to an end.
Only under these conditions can one be sure that the rate of cell
motion is not influenced by cell growth, and that the direction of the
cell movement is not influenced by the proliferation of the explant.
It can be shown that under such "stationary" conditions the sum of
many single motions results in a mass movement of whole cell forma-
tions.

Concerning the technique, it may be added that coverslip cultures
grown in tubes are transferred to culture chambers which can be ob-
served under a phase contrast microscope allowing time lapse cinema-
tographic recordings. The optical conditions of the set-up are demon-
strated.

The presented film shows the typical movements of astrocytoma, glio-
blastoma multiforme, meningioma, primary sarcoma of the brain, pitu-
itary adenoma, carcinoma, as well as microglia and white blood cells.
The 15 minutes of the film correspond to a real time of about three
weeks.

The recorded movements of the mentioned tumor groups in vitro are
distinctly different. In astrocytomas there are nearly motionless

cell bodies with strong undulating membranes along and on top of the
processes, true locomotion being observed only in macrophages and
fibroblasts. In glioblastoma multiforme there is an extremely strong
locomotion of the irregularly shaped cells with few undulating mem-
branes and only slight movements of the nuclei within the cytoplasm.
The cells wander to and fro through the culture chamber without signs
of contact inhibition. In meningiomas, with strong movement of macro-
phages, only slight movements of tumor cells occur after days, re-
sulting in a completely different organization of the monolayer with-
out any cellular growth. Interesting are the rotating movements of the
explanted whorls with the release of macrophages. In proliferating
meningiomas there is slight rotation of nuclei previous to mitosis.
Reticulosarcomas seem to be characterized by remarkable counter move-
ments due to the proliferation of spindle shaped cells. The pituitary
adenoma forms an epithelial monolayer with marked gliding movements
in the zone of proliferation. Many rotations of resting nuclei as well
as vertical rolling movements of nuclei are observed previous to mi-
tosis. There is a marked contact inhibition. A permanently carcinom-
atous cell line differs from the mentioned brain tumors by lack of
organization, no locomotion of the cells themselves, strong undulating
membranes and pinocytosis. The movements of microglia differ from
those of wandering leucocytes by only slight locomotion fixed to one
point, by strong undulation of membranes and by many pseudopodes.
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On the Course of the Disease of Intracranial Meningioma
H. KALM

In order to deal with my task of characterizing the course of intra-
cranial meningiomas from the neurological point of view, I make refer-
ence to the appropriate literature, to 55 observations of my own made
from 1.10.1958 to 30.6.1974 in a total of about 20.000 in-patients
and to 9 case histories of recurrent meningiomas, made available to
me by Dr. Klug.

Every review of a large group of patients confirms (3, 4, 9, 17) that,
as a rule, the usual age of a meningioma patient lies between 40 and
60 years (Fig. 1). If the age of the patient at the first symptom of
a meningioma is correlated to the site of the tumor, no significant
differences are found for the individual localizations. At most, it
can be said that the meningiomas in the medial region of the wings

of the sphenoid bone, and those at the tuberculum sellae, are more
frequently discovered in younger patients, that is, between the ages
of 30 and 40 years. All the reports in the literature emphasize the
predominance of women at a ratio of 2 : 1 or 3 : 1. Basal meningiomas
occur even considerably more frequently in women. In Dortmund and the
surrounding areas (served by its hospitals), the meningioma seems to
"favour" particularly women - of 55 patients 46 were women.

Site of the meningioma women men

Wing of the sphenoid bone
Orbits

Olfactory nerve
Cerebellopontine angle
Falx cerebri

Parasagittal region
Convexity

—_

N[ W=oa b - W

n| = =
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The clinical syndrome and the course of the disease, on the other
hand, are largely determined by the site of the meningioma. In con-
sequence of their close physical proximity to the optic chiasm, the
optic nerve and the orbits, the sphenoid bone meningioma, the menin-
gioma of the roof of the orbit and the orbit, and also olfactory
meningiomas, give rise to very similar clinical manifestations. The
rare meningiomas at the exit openings of the basal cerebral nerves
and the meningioma of the cerebellopontine angle are usually only
solitary observations, such rarities as a meningioma in the internal
auditory meatus also being known. The remaining meningiomas of the
posterior cranial fossa, such as the meningioma of the tentorium, the
meningioma of the convexity of the cerebellum, of the clivus and of
the occipital foramen are also not frequently seen. The observations
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in neurosurgical departments, made over a considerable period of time,
usually do not go beyond 10 cases. Initially, the meningiomas of the
posterior cranial fossa often present considerable difficulties in
the diagnosis. The initial, intermittent headaches, changes in per-
sonality and hydrocephalic crises without local symptoms usually lead
to a different diagnosis until a cerebellar ataxia, quadrigeminal
symptoms, functional "drop-outs" of cerebral nerves and signs of in-
creased intracranial pressure reveal the situation of the process in
the posterior cranial fossa. It is my intention to report on the more
common processes and I shall, therefore, not concern myself with the
plexus meningioma or the multiple meningiomas including diffuse men-
ingiomatosis.

Of 19 cases of meningioma of the sphenoid bone, all were women. The
duration of the disease, from the time of the first subjective distur-
bances to the surgical operation can be expressed in two frequent
periods - 1 to 4 months and 1 to 4 years. The longest duration of
disease in our observations was 26 years. Among the subjective symp-
toms, disturbances of vision, usually taking the form of a loss of
visual power and a reduction in the field of vision that can progress
to blindness, largely predominate. Only at a relatively late stage do
single-sided disturbances occur, only rarely are temporal lobe attacks
to be seen, and only occasionally does the patient complain of head-
aches or manifest a change of personality. At the time of admission

to the hospital, the patient almost always presents with disturbances
of vision, sometimes accompanied by single-sided disturbances and
cerebro-organic personality changes. An examination of the electrical
activity of the brain now usually reveals a focal lesion. In all men-
ingiomas, the figures for protein in the cerebrospinal fluid are all
within the normal range, or are only slightly elevated, so that from
these findings an indication as to an intracranial process is only
rarely found. The highest value I have seen in this connection was a
figure of 107 mg % in the case of a large convexity meningioma; among
the sphenoid bone meningiomas, the figures all fall within the normal
range with the exception of two somewhat elevated figures of 63 and

69 mg $. In about 20 to 30 % of the cases, the sphenoid bone meningi-
omas revealed bony changes in the radiography (Fig. 2)1 and thus, in
conjunction with the clinical symptoms, allow a diagnosis to be made
without any further measures being necessary. The reports of other
authors quote a higher rate of involvement of the bones of the skull.
On the site of the meningioma in the sphenoid bone, however, depends
the question as to whether the visual disturbances are associated

with an exophthalmus, or whether, with the primary site at the greater
wing of the sphenoid, a hyperostosis is already manifested by a bulging
in the temporal region (5, 10, 11, 13).

A particular diagnostic problem is presented by the meningiomas of the
anterior clinoid processes, which would better be termed medial sphe-
noid bone meningiomas. The disturbances of vision which, as a rule,
begin on one side and which manifest an uncharacteristic limitation
of the field of vision, initially caused the patient to consult an
ophthalmologist (14). The neurological examination brings no further
information, unless good X-ray pictures reveal a sclerosis. At the
beginning of the follow-up period, we have such diagnoses as neuritis
nervi optici or papillits, despite the fact that the age of the pa-
tient at the time of contracting the disease (about 50 years) should
give rise to grave doubts.

1 1 am indebted to Professor Fassbender, Director of the Radiological

Department of the Municipal Hospitals, Dortmund, who kindly lent me
the radiographs.
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The occurrence of a neuritis nervi optici as the first sign of a dis-
seminated encephalomyelitis at this age must be considered a great
rarity. Since, however, as already mentioned, the patients with menin-
giomas of the medial part of the wing of the sphenoid bone not infre-
quently contract the disease at an earlier age, the difficulties in
differential diagnosis can be resolved only by the follow-up obser-
vations of the patient. A further tip is that even a single-sided
neuritis nervi optici does not usually give rise to changes in the
cerebrospinal fluid. In our observations, the duration of the disease
is 18 months to 2 years. The diagnosis of a suprasellar spaceconsuming
process is unequivocally given by the angiographic and air-encephalo-
graphic findings. As far as early diagnosis is concerned, we cannot
expect any aid from cerebral scintigraphy since a tumor having the
size of only 2 to 3 grams and located at the base of the skull, is
hardly likely to be differentiated from the bones of the skull. In

our survey, the smallest sphenoid bone meningioma that was demonstra-
ted scintigraphically and removed by surgical operation weighed 14
grams; of interest in this connection is the fact that we have em-
ployed this technique systematically since 1969.

The predominant symptoms in the case of meningioma of the orbit, which
often originates in the roof of the orbit, is exophthalmus. The pa-
tients consult the doctor only after a considerable delay, and then
often only because such symptoms as a feeling of pressure and pain
behind the eye is experienced. If, at the first examination, X-ray
studies do not reveal a thickening of the roof of the orbit, or of

the lesser wing of the sphenoid bone (Fig. 3), the diagnosis of endo-
crine exophthalmus or a unilateral ocular myositis suggests itself

and gives rise to appropriate therapeutic measures. The duration of
the process is usually three to six years, but can be as long as 20
years. In the case of an exophthalmus, the physician should not neglect
to carry out an examination of the family photo album. Relatives and
the patient himself often cannot indicate with accuracy the beginning
of exophthalmus and often relate its appearance to the first symp-
toms. A confirmed exophthalmus existing over a period of years does
not comply with the picture of endocrine exophthalmus. In the follow-
up period of observation, radiographic screening should not be ne-
glected. An incipient thickening of the walls of the orbit must be
taken as a reason to consider the presence of a meningioma. This all
the more so since the future of the patient depends upon an operation
being carried out in good time. The size and the origin of the menin-
gioma in the wall of the orbit can often be recognized in carotid
angiography and in the filling of the orbital veins.

It probably depends upon the "site of attachment" of the socalled
meningioma of the olfactory nerve as to whether the sense of smell
disappears first or whether disturbances of vision are initially re-
marked. The fact that a disturbance in the sense of smell occasions
relatively little subjective significance makes it possible for a
meningioma of the olfactory nerve to develop to a considerable size
before "falling into the hands" of the neurosurgeon. Unfortunately,
with increasing size of the meningioma, the risk of surgery also in-
creases, together with the extent of the persisting frontal lobe syn-
drome. Here, too, one can often obtain an indication in the X-ray
picture of the skull, with atrophy of the sella, decalcification of
the crista galli, hyperostosis or atrophy of the roof of the orbit (7).

In the case of convexity meningiomas, the cerebro-organic focal
and generalized epileptic attacks, often with post-convulsive, re-

mitting hemiparesis, are the first clinical signs until, finally, in
the course of 1 to 4 years, a progressive hemiparesis develops. It
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is frequently the motor or sensory focal disturbances that cause the
patient to consult a doctor for a thorough clinical examination, be-
fore the occurrence of a hemiparesis. In one to two-thirds of all
cases, the radiographic picture of the skull reveals atrophy of the
bones, dilated vessel canals, hyperostosis or bulging of the skull

as a result of tumor infiltrations (15) (Fig. 4). Almost always, the
record of the electrical waves produced by the brain (EEG) indicate a
local lesion or slow waves, or intermediate waves, predominately on
one side. On the size of the tumor depend such general signs of in-
creased intracranial pressure as papilloedema and cerebro-organic
personality changes accompanied by loss of concentration, difficulty
in remembering things, and a fall-off in the critical faculty. We
have never seen a meningioma that did not manifest itself in the scin-
tigram of the brain. The smallest convexity meningioma did, admitted-
ly, weigh only 25 grams. In cases of doubt, the technique of subtrac-
tion can clarify the question as to the presence of a blood supply
via external vessels and reveal the site of the tumor (Fig. 5).

In three patients, hemiparesis had developed during the course of 4

to 12 months. After the removal of the meningioma, the paralysis im-
proved, as did the psychic changes. A recurrence revealed itself by
the augmentation of the hemiparesis after an interval of several

years (2 to 8 years). In every case, the personality changes increased
with every sign of a renewed elevation of the intracranial pressure.

The meningioma involving the falx cerebri, with its clinical course

of 6 months to 6 years, initially gives rise to headaches and loss of
concentration. There follow focal disturbances and progressive hemi-
paresis. On admission to hospital, the patient often presents a papill-
oedema, and unilateral disturbances associated, in almost all cases,
with signs of a focal lesion in the electroencephalogram.

In cases of parasagittal meningioma, the majority of patients are
usually clinically diagnosed after a duration of the disease of 1 to
2 years. They complain of headaches and are subject to focal distur-
bances, frequently limited to the leg, followed by permanent pareses,
predominantly leg-orientated; or a flaccid cortical extensor paralysis
of the foot develops which is not infrequently misdiagnosed as a per-
oneal paralysis, with the result that even a laminectomy might be
performed to "improve" the condition. It goes without saying that the
decisive point is the establishment of the correct findings and for
this purpose, electric stimulating equipment is indispensable. If

the parasagittal meningioma has already reached the space-consuming
stage, papillary changes, usually in the form of papilloedema, are
found when the patient is admitted to hospital. The main clinical
symptom is hemiparesis, with the leg being predominantly affected.
The focal findings in the electroencephalogram pattern and in the
scintigram of the brain pinpoint the site of the space-consuming pro-
cess. Again, in 20 % of the cases the parasagittal meningiomas reveal
themselves by calcifications, even in the plain X-ray (Fig. 6), while
we all know how difficult it is to recognize the parasagittal space-
consuming process from the course of the A. cerebri anterior in a. p.
projection. If it were not for the support provided by the airence-
phalographic findings, and the brain scan, we would more frequent-

ly be in danger of misinterpreting the space-consuming process as a
disturbance in cerebral blood flow, especially in view of the fact
that, not infrequently, marked improvements of a hemiparesis can be
observed under the clinical therapy. The parasagittal meningioma, how-
ever, due to its relationship to the sagittal sinus, has a strong
tendency to recur. Dr. Klug has kindly allowed me to study the case
histories of 6 of his patients. In each of 2 patients, 2 operations
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for the removal of recurrent tumors had to be carried out at inter-
vals of 7 and 3 months and 2 1/2 and 1 1/2 years, while in single re-
peat operation for recurrences, intervals of 10, 7 and even 16 years
were observed. The symptoms for recurrent meningiomas were the re-
newed occurrence of focal, rarely generalized, disturbances, or a
gradually worsening hemiparesis (unilateral paralysis).

If we compare the meningiomas on the basis of the early symptoms, and
if we classify the tumors into the three groups

meningiomas of the anterior cranial fossa and the sphenoid
meningiomas of the posterior cranial fossa and

meningiomas of the falx cerebri, the parasagittal region and the
convexity as supratentorial tumors

we find that the initial pathological signs for the first group com-
prise unilateral disturbances and exophthalmus, for the second group
hydrocephalic, and for the third group headaches, focal or generalized
epileptic attacks with temporary hemiparesis. The generally slow
growth of the tumors may result in the absence of severe headaches,
with the exception of the tumors in the posterior cranial fossa. For
all meningiomas, it can be said that the patient presents with local-
ized symptoms and also complains of a loss of efficiency, a reduction
in drive, a reduction in his contact to his environment, and that the
amount of work that he could previously get through in a day is now
impossible to manage. Of course, such complaints associated with head-
aches are frequently heard from 50 to 60-year-olds and it is only in

a relatively small number of patients that the cause is to be found

to be an intracranial meningioma. How is it possible to secure an ear-
ly diagnosis? The thorough establishment of the case history and
dealing earnestly with the symptoms most quickly reveals a decrease

in vitality. At this stage, however, the physician has the duty to
make a radiographic examination of the skull, and, if necessary, to
repeat it, to investigate the bony changes mentioned, further, not to
neglect an electroencephalographic examination and to effect scinti-
graphy, under certain circumstances, repeatedly. It is not known how
much time a meningioma requires at the various locations to grow to

a point where it gives rise to clinical symptoms. Perhaps we are Jjus-
tified in assuming, on average, a period of 1 to 3 years, since, in
general, this period of time usually passes from the first evaluable
clinical symptom until the surgical intervention. All in all, this

is a period of time in which the question as to the organic cause,
even of uncharacteristic disturbances in the patient's well-being -
which might also stem from an intracranial meningioma - must repeated-
ly be asked.

Summary

In a review, the clinical symptomatology and the course of the disease
of supratentorial meningiomas, the meningiomas of the posterior cra-
nial fossa and of the base of the skull, are characterized with re-
ference to 64 observations made by the author. With an average dura-
tion of the disease of 1 - 3 years, predominant involvement of the
female sex and a "recognition age" of, as a rule, between 40 and 60,
the main clinical symptom for the meningiomas of the posterior cranial
fossa are hydrocephalic headaches, for the meningiomas of the base of
the skull visual disturbances and exophthalmus, while the supraten-
torial meningiomas indicate their presence by focal or generalized
attacks of convulsions with or without previous unilateral paralyses.
For the early diagnosis of the condition, a consideration of changes
in the bones of the skull is of importance.
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Fig. 5. Subtraction picture of a convexity meningioma
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Fig. 6. Calcification of a parasagittal meningioma
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The Clinical Picture of the Meningiomas from the Neurosurgical
Viewpoint
W. KLug

Exactly 120 years ago, i. e. in the year 1854, the publishing house
of H. Laupp, Tibingen, brought out the HANDBUCH DER PRAKTISCHEN
CHIRURGIE FUR ARZTE UND WUNDARZTE by Victor Bruns, which included the
part dealing with DIE CHIRURGISCHEN KRANKHEITEN UND VERLETZUNGEN DES
GEHIRNS UND SEINER UMHULLUNGEN. On page 616 is found the following
sentence: "Viel seltener entstehen Krebse primdr in der harten Hirn-
haut, und zwar dann gewdhnlich in Form von discreten rundlichen Ge-
schwiilsten, sowohl an dem das Schiddelgewdlbe, als an dem die Sch&del-
basis liberziehenden Theile der harten Hirnhaut, zuweilen in mehrfa-
cher nur ausnahmsweise noch gleichzeitig neben Krebsgeschwiilsten in
anderen entfernten K&rpertheilen." ("Cancers arise only very rarely
in the dura mater and when they do, then only in the form of discrete
rounded tumors, both in the parts of the dura covering the vault and
in the parts covering the base of the skull. Occasionally, they arise
in groups simultaneously at various points of the dura, but only ex-
ceptionally simultaneously with cancerous tumors in other, distant
parts of the body."). He then proceeds to describe an observation
made by the French anatomist friend of Dupuytren and personal phy-
sician of Talleyrand, JEAN C. CRUVEILHIER, and taken from his book
"ANATOMIE PATHOLOGIQUE DU CORPS HUMAIN", which undoubtedly represents
a parasagittal meningioma. This illustration was likewise reproduced
by VICTOR BRUNS, 1854, on the plates in his work, and will be found
on the two inside pages of our Programme.

Thus we have already arrived at the central topic of today: The most
benign and possibly most rewarding cerebral tumor in terms of oper-
ation and prognosis, on the one hand, and the one that makes the ut-
most demands on the surgeon, on the other, if, for technical reasons,
we are unable to remove it completely or, if we can, we nevertheless
lose the battle postoperatively. On the one hand we have the clinical-
ly verified benignancy, on the other the recognition of the limits of
our skill and ability. The provision of separate neuro-radiological
departments which are capable of yielding a considerable amount of
diagnostic information, is becoming increasingly important. The in-
creasing use of the microscope also constitutes an enrichment and im-
provement in surgical possibilities. These two factors signify a great
advance, but no breakthrough, so that we cannot be satisfied with them
alone.

Consequently, this topic was deliberately included in the Congress
programme. Only the multiplicity of individual experiences gained
with a large number of patients can be a determining and orienting
principle for us all. Each one of us will have a definite opinion of
himself and of his abilities, but this will always be subjective in
character, and might well be judged otherwise by others.
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Who is not aware of the difficulty that can arise with suprasellar
processes or olfactory meningiomas if the branches of the anterior
cerebral artery and the optic nerve have become enclosed by the tu-
mor or the hypothalamic region has become involved; who is not aware
of the risks that attend the operation of large, basally localized,
lateral sphenoidal bone tumors with their parts that creep along the
base and which have grown round both the internal carotid artery and
its branches, and is virtually obscuring even the oculomotor nerve.

Everyone of us can tell of the difficulties which are caused us to a
high degree by the meningiomas localized in the centre of the tentori-
um. In such a case the problems frequently begin with the decision as
to the most expedient approach. The same applies to the tumors of the
posterior cranial fossa area, and last but not least: which of us does
not know the feeling of uneasiness when we are confronted with a para-
sagittal meningioma of the medial or posterior third part of the sinus
with an extensive point of attachment in the sinus cross-section? Even
the partial blocking of the longitudinal sinus lumen cannot always be
clarified from the outset by sinography.

All these problems that occupy our thoughts in connection with the
meningioma operation are scheduled to be outlined today, and it is
hoped that the relevant questions will be answered. What one of us
does not know can perhaps be explained by another. It is my opinion
that at a Congress of experts it is better to examine the difficulties
and problems that each of us has, in the scientific session, and if
possible to clarify them, than to wait until evening to discuss them
in small groups in a quasi-confidential manner. Each one of us can re-
port on a series of successes - but also - on failures. With the dra-
matic increase in the perfection of diagnostic methods and the intro-
duction of magnification and other improved techniques for surgery,
pathological processes are now being tackled which, a few decades ago,
had no chance of being ameliorated or cured. But at the same time the
risks have also increased considerably.

Processes which we operate today are, in terms of nature, localisation
and size, the same as 20 or 30 years ago. The difference, however, is
the fact that many of the patients can now be saved who would have
died then. That must be made clear to those who hold responsible posi-
tions in the field of reporting. In every case a surgical operation is
an intervention which is attended by a small, moderately large or very
great risk. No human being can be compared with another. Age, consti-
tution, sex, weather influences, emotional state, and above all the
relationship with the doctor treating the patient are the factors that
determine to a large extent the prospects of success of any therapy.

Let us be grateful for the possibilities which experience and techno-
logy now offer us in the treatment of diseases that were formerly fa-
tal. Let us make every effort to ensure that new advances in combi-
nation with improved technical methods will positively influence our
performance. But let us also hope that we, and our critics, will try
to gain and retain the confidence of our patients. It is only on this
sound basis that we can conduct serious and heroic operations, which
up to a few years ago were still in the realms of phantasy.

But let us return now to the topic under review.
Our special problems, the meningiomas, I have just mentioned. They
are characterized by their localization and size. Up till now the

questions dealing with the pre-operative phase have also remained
unanswered. For instance, that of early detection.
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We all know patients who, without any long case history, and with on-
ly transient neurological disturbances or impairments, quite suddenly
develop pareses, paroxysms, disturbances of speech, functional impair-
ments of the cerebral nerves etc. We know that the person thus affect-
ed can change within the shortest period of time from a person doing

a full job of work to a helpless wreck. The diagnosis may reveal a
huge, space-occupying process which would seem to refute the previous
history with its paucity of symptoms. Or, perhaps, we find that ar-
teriography, encephalography or scintigraphy hardly yield an indica-
tion or only a vague suspicion of a space-occupying process; we oper-
ate notwithstanding and find ourselves faced with a parasagittal men-
ingioma, whose great or minute size, as the case may be, causes us
embarrassment. Has anything gone wrong here? Did the patient perhaps
withold important particulars about his case history, did the doctor
fail in his detailed questioning at the examination, were our diag-
nostic methods inadequate, or are all these possibilities involved?

We are acquainted with the insidiousness of parasagittal meningiomas
with their, inpart, complete immobilization of the anterior cerebral
nerve, or with the minimal depression of the ventricular roof when

the cerebral ventricles are filled with air, and with the sometimes
scarcely encouraging findings of scintigraphy. We know about the dif-
ficulty that the ophthalmologist has when trying to differentiate be-
tween neuritis of the optic nerve and the effects of an olfactory men-
ingioma. But we also know of the problems of the patients and their
relatives: the man who tells nothing but jokes or phantastical sto-
ries for the pleasure of the children he is looking after, his fellow-
workers who construe his behaviour as a personal idiosyncrasy, the
wife who thinks her husband has developed a jocular of facetious turn
of mind. But we are all aware of how uncritical those husbands are
whose wives, in contrast to former years, suddenly become listless

and lazy, spend half the day in bed, and finally set before them a
dish of rotten meat already redolent of carrion, this latter fact at
least causing them to become mobilized and active. It just happens to
be a fact that meningiomas have a certain "haut gout".

We have all encountered those cases, too, in which the increasing pa-
resis of a foot or leg has led us up the garden path - to a suspicion
of spinal involvement. And, ladies and gentlemen, has not each of us
experienced how prejudiced we ourselves have been by the diagnosis
produced by the patient on admission or by the knowledge of previous-
ly-employed therapies or diagnoses in the case of a so-called genuine
epilepsy or M. S. How many false interpretations are dque to this false
stamp! Might it not be possible, when there is a suspicion of an intra-
cranial space-occupying process, for the points that lead the way to
the neuro-surgeon to be set earlier? The latter is practically never
the first medical man to treat the case. The referral is usually to
the internist or the neurologist. In other cases it is the ear, nose
and throat specialist. But even then, when the patient has finally
landed at our address, and when all tests have proved negative, one
should have reservations about stating that the patient is completely
organically sound as regards the brain.

It is my conviction that it is better initially not to make any diag-
nosis at all rather than a wrong "good" prognosis, and thus to induce
in the patient and his family doctor a feeling of security. Follow-up
tests should be repeated wherever there is the slightest suspicion,
thus permitting not only a cross-section but also a longitudinal sec-
tion.

From the patient himself less will be frequently learnt than from his
relatives who are not questioned in his presence. This refers in par-
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ticular to character changes, shortcomings in the household, and sex-
ual disorders, but, does not exhaust our pre-operative questioning.
The necessary preparation in the ward or even in the Intensive Care
Unit is of major importance in cases of metabolic disturbances, im-
balance in the water equilibrium, in the electrolytes, and their re-
gulation by means of suitable measures prior to the operation. With
regard to the operation itself, the surgeon will apply his own specif-
ic techniques, whenever he can look back on years of neurosurgical ac-
tivity.

Nevertheless, the microscope should play a permanent and integral
part. This reduction of blood pressure during the operation to vital
values, the careful monitoring by the anaesthetist, the speed and
care on the part of the surgeon, are essential preconditions. To con-
duct a replacement of the medial or posterior parts of the sinus,
possibly by carrying out plastic surgery here, or perhaps by compell-
ing the tumor to react in such a way that the longitudinal sinus be-
comes blocked with a view to enabling the now obliterated sinus to

be resected in a subsequent operation - all these are matters that
are up for discussion.

Every operating surgeon knows when there was a particularly difficult
problem during the operation. Consequently, he will, if necessary, be
able to react accordingly later. Everyone has also experienced oper-
ations, however, which, technically, have been unreservedly perfect,
but which, despite good urinary output, react suddenly and with un-
expected severity with a cerebral swelling. This supervision lies es-
sentially in the hands of anaesthetist. And it is largely with him
that questions of the postoperative treatment should be discussed. A
more individual agreement and co-ordination, not only amongst the
members of the surgical team, but also with respect to the juvenile
or elderly, the male or female patient, appears to me to appropriate
here. Priority thinking should rank far behind the joint talks that
are meaningful for the patient.

And now let me make just one more point. There are very many examples
on hand to show that coming face to face daily with seriously ill and
very seriously ill patients not only has the effect of blunting the
edge of humaness but may also become routine. We should not forget
that the unconscious patient is also a human being, and that he,
having regained consciousness, takes note of everything: his environ-
ment as well as the persons tending to him. His human dignity should
be preserved also in death. It was for this reason that one of our
nurses who had been on active service for many years in the I. C. U.
was awarded the Federal Order of Merit, because she, in addition to
her nursing skills, never forgot that the sick patient and the rela-
tives were also human beings anxious about his health. In other words,
over and beyond the purely factual and technical questions there are
also those of interpersonal relationships. With this observation al-
low me to conclude this paper.
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Eleven Cases of Multiple Meningiomas
W. ISCHEBECK, A. CASTRO, and |. KUSKE

Between the years 1948 and 1974 a total of 714 meningiomas were oper-
ated on at the Neurosurgical Clinics in Bochum-Langendreer and Diissel-
dorf. Among these 11, i. e. 1.5 %, were multiple meningiomas. Two
cases of multiple meningiomas associated with RECKLINGHAUSEN's disease
and one case with a metastizing meningioma is not included in this
case report.

A few characteristics of the individual cases are given below:
Cases 1 - 3

In one case three left frontoparietal convexity-meningiomas (125 g
and 2 x 25 g) were found; in another case two left parietal convexity
meningiomas (100 g and 25 g) were operated on and in a further case
an olfactory-meningioma as well as a completely separate falx-menin-
gioma occured.

These three cases had the following in common: no recurrence, simul-
taneous development, histological structure of a fibromatous menin-
gioma without signs of malignancy and the fact that all three patients
were female.

Case 4

This patient was initially operated on for a bilateral falx-meningioma
of the frontal sinus. Six years later when operated on because of a
recurrence, four tumors the largest of which had the size of an egg and
likewise situated in the fronto-parietal area were removed and showed
no signs of malignancy. We think that this case can be compared to the
first three cases in so far as the other tumors must have already ex-
isted at the time of the first operation.

Case 5

In this case a large left-sided meningioma of the sphenoid ridge was
operated on. Nine months later the patient died of severe pneumonia
and necropsy showed an additional meningioma of the cerebello-pontine
angle on the same side.

Cases 6 and 7

Of these two patients one was operated on four times within 14 years,
the other seven times within 9 years. In each case an increased number
of mitosis and an infiltrating growth were already found during the
first operation. It was not until the last operation that multiple
meningiomas became apparent. Both patients died very soon thereafter.
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Case 8

The association between multiple meningiomas and RECKLINGHAUSEN's dis-
ease has often been stressed in literature. The following case of a
female patient must be considered in this context. Initially a large
olfactory-meningioma and many smaller meningiomas attached to the dura
were removed. At the same time a single neurofibroma of the scalp was
extirpated. Four years later a neurinoma appeared in the supraclavi-
cular fossa. After another six years several meningiomas were removed
from the left parieto-occipital region. No signs of neurofibromatosis
have been found as yet.

Case 9

A 47-year-old female patient had a neurinoma of the cerebello-pontine
angle removed. Seven years later cancer of the cervix was treated.
Already at this time a right parieto-occipital metastasis was suspect-
ed. Extensive examination revealed no further signs of metastasis in
other organs. Therefore craniotomy was performed. Surprisingly, three
fibromatous meningiomas could be removed.

Case 10

A left parasagittal meningioma was removed in 1969 from a 60-year-old
female patient. Except for a slight hemiparesis right-sided, the
postoperative condition was satisfactory.

In 1973 we saw the patient again: four months previously Jacksonian
fits had appeared. All subsequent examinations proved that there was
no intracranial recurrence. The patient showed signs of a slowly-
developing paraparesis of the legs. Some time previously an artificial
left hip-joint had been implatend. The fact that this artificial joint
was not functioning optimally, caused a short delay of the diagnosis
of a thoracal intraspinal meningioma (T - 5). The tumor had no dural
connection. Both the intracranial and the intraspinal tumors were of
the arachnothelial type.

Case 11

In this case multiple meningiomas on the dura of the cerebellum had
to be removed twice with an interval of nine years. One year after
the last operation paraplegia developed accompanied by hypaesthesia
below T 10. Further diagnostic and therapeutic interventions were not
taken into consideration because the patient was older than 70 and in
a bad condition. We can only presume with reserve that an intraspinal
growth had developed.

We think that all these cases fulfil the conditions of multiple menin-
giomas of CUSHING and EISENHARDT. The causes for the development of
mulitple meningiomas are not known yet. Independently of the relation
between multiple meningiomas and RECKLINGHAUSEN's disease, we think
that a systemic disease must be taken into consideration as a cause.

The two last cases bring about the discussion of whether surgery can
be the cause of dissemination along the CSF pathways or through the
blood stream (2, 3, 4, 5). It remains to be mentioned that nine of
our patients were female and two were male; their age varied between
29 and 70 years.
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Summary

Eleven cases of multiple meningiomas are reported. Among these there
are four cases of simultaneously occuring fibromatous meningiomas,
two cases of intracranial meningiomas with intraspinal dissemination,
two others with signs of malignancy, two cases presenting multiple
meningiomas and neurinomas, and one case with a meningioma of the
sphenoid ridge associated with a meningioma of the cerebello-pontile
angle. Attention is drawn to the problematic interpretation of the
causes of multiple meningiomas.
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Multipie Meningiomas
H. ABTAHI

Multiple meningiomas aroused particular interest because of their not
uniform etiology and for the diagnostic and therapeutic difficulties
they are presenting. Their incidence is reported to be approximately
2 per cent of all meningiomas. In our series of 351 intracranial men-
ingiomas multiple tumors were found in 12 cases i. e. in 3,4 per cent.

Three groups of cases could be distinguished:

1st group: comprises 5 patients in whom tumors were located close one
to another. Three patients out of this group had only 2 tumors.

2nd group: includes 3 patients with multiple meningiomas combined with
bilateral acoustic neurinomas and peripheral neurofibromas.

3rd group: comprises 4 patients in whom multiple meningiomas were
found during the second or third operation for recurrence. Apart from
the recurrence of original growth, multiple tumor nodules attached to
the recurrent tumor or gquite separate from it were found. Although
their growth rate was different, the histological picture remained
the same.

A typical example of a case belonging to the 3rd group is a 53 years
0ld female in whom a right occipital meningioma of the falx was re-
moved 13 years ago. 11 years later a local recurrence was removed,
tumor attachment to the falx excised and coagulated. 6 months later
the patient had to be operated on for the third time for a left
sided occipital meningioma, attached to the wall of the sinus. Apart
from that, another meningioma, attached to tentorium was found. 2
years later 3 more small meningiomas on the right side, located more
ventrally, and separated from bed of the original tumor by a sheet
of uninvaded lyophilised dura, which had been inserted during one of
the previous operations, had to be removed.

Whereas the occurence of multiple meningiomas with and without neuro-
fibromatosis (group 1 and 2) could be regarded as a sign of a system-
ic process, the development of multiple tumors following surgery,
apart from being influenced by general predisposition, must be also
dependent upon local factors modified by the operation, leading pos-
sibly to small metastases in the vicinity of the original tumor.

Larger meningiomas can be easily diagnosed by angiography and scinti-
graphy. Smaller ones remain often undetected preoperatively.

In a 35 years old patient (group 1) with spastic paraparesis and cau-
dal cranial nerves involvement, angiography (Fig. 1)revealed bilateral
falx meningiomas attached to the middle part of sagital sinus and bi-
lateral tumors in the posterior fossa. The latter were, not as expec-
ted, neurinomas, but 3 separate small meningiomas.
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A 19 years old patient (group 2) had 2 meningiomas involving the cal-
varium, bilateral acoustic neurinomas and probably a calcified intra-
ventricular meningioma (Fig. 2). Operative mortality and morbidity
are now improved due to better operative technique, magnification and
bipolar coagulation. 12 patients of our series underwent a total

of 22 operations for 62 tumors (including local recurrence in patients
of group 3). 2 patients died. One in 1958, after removal of bilateral
acoustic neurinomas, another - 63 years old - died in 1966 following
operation for removal of recurrence of bilateral falx meningiomas
combined with a tentorial meningioma. In the former case authopsy re-
vealed multiple, clinically silent supratentorial meningiomas. 9 pa-
tients had good or satisfactory results following surgery. In 2 pa-
tients (Fig. 1 and 2) removal of the remaining tumors - falx menin-
giomas and acoustic neurinomas respectively, is planned.

The tendency to recurrence is particularly high in patients belonging

to group 3, whereas it does not manifest itself in the first two
groups of patients.

Fig. 1. 35 years-old female with bilateral falx meningiomas and bi-
lateral tumors in the posterior fossa
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Fig. 2. 19 years-old patient with two meningiomas in the right frontal
lobe and bilateral acoustic neurinomas and probably with an intraven-
tricular calcified meningioma
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Multiple Meningiomas
D. STOWSAND

The incidence of multiple meningiomas among all meningiomas is about
1-2% (2, 4, 7, 8). OLIVECRONA (6), in his monograph on parasagittal
meningiomas, states that multiple meningiomas are very rarely seen, so
that in practice they must not be considered. In our clinic, among 108
meningiomas which were operated on from 1964 - 1974, we observed one
patient with multiple meningiomas, on whom we are reporting in this
paper.

A 40-year-old man suffered from deafness of the right ear and blind-
ness of the left eye with slowly progressive exophthalmos since about
ten years. He was admitted after several general convulsive seizures
had occured. Neurological examination demonstrated anosmia, deafness
and loss of vestibular function, peripheral facial paresis and choked
disc on the right as well as blindness with exophthalmos and paresis

of the 3rd cranial nerve on the left side. Conscience was clear. Plain
skull films showed calcifactions in the region of the left sphenoid
wing, in the middle of the anterior cranial fossa and above the right
petrous bone (Fig. 1) with destruction of its upper surface. Carotid
angiography demonstrated massive displacement of the anterior cerebral
artery to the left side (Fig. 2) and elevation of the anterior cere-
bral artery as well as a large frontal tumor stain (Fig. 3).

At craniotomy a right frontal falx meningioma of about 6 x 8 cm in
diameter, a small meningioma of the convexity and a meningioma of
the olfactory groove of 3 x 4 cm were removed. Histologically the
tumors were meningocytic meningiomas with fibroblastic components.
In the first two weeks following surgery the clinical course was
favourable. The patient then died suddenly from pulmonary embolism.

Autopsy revealed 59 circumscript intracranial meningiomas of typical
localization (several meningiomas of the falx, of the convexity, of
the tentorium, of the left sphenoid wing, of the posterior surface

of the petrous bone on both sides and a suprasellar meningioma (Fig.4).
There were also several small spinal meningiomas in the thoracic
region.

The patient had no skin alterations (café au lait spots) or neuro-
fibromas as found in RECKLINGHAUSEN's disease.

Although preoperative examinations had shown a multiple growth of tu-
mors in our patient, operation seemed justified by raised intracranial
pressure and lack of signs of malignant tumor-growth.

Angiography had demonstrated a large frontal tumor, which could be
removed operatively. DANDY (3) has reported on a patient, from whom
one large and 15 smaller tumors were removed and who, 15 years later,
was "alive and well". In this patient many additional tumors had re-
mained in the frontal and occipital regions.
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The cause of multifocal origin of meningiomas is unknown, Our case
should be classified in the group of multiple circumscript meningi-
omas, which can be distinguished from "diffuse meningiomatosis" with
a carpet of more or less contiguous flat tumors (2). In some cases a
clear distinction between these two forms seems not to be possible
(9). In RECKLINGHAUSEN's disease,cases with multiple meningiomas are
combined with neurofibromas and acoustic neurinomas (2).

In our case, which only had (meningocytic) meningiomas, it is without
clinical meaning to speak of a "forme fruste" of RECKLINGHAUSEN's
disease, as some authors do in such cases (1). Cases with multiple
meningiomas such as our patient are extremely rare in the literature
(5, 9).

Summary

A large frontal meningioma of the falx, a meningioma of the olfactory
groove and a small meningioma of the convexity were surgically re-
moved in a 40-year-old man. The clinical course was favorable during
the first two weeks, the patient dying suddenly from pulmonary em-
bolism. Autopsy showed 59 circumscript intracranial meningiomas of
typical localization and several thoracic spinal meningiomas. Patho-
genesis of multiple growth of meningiomas and therapeutical problems

in these cases are discussed.
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Fig. 1. Plain skull film with Fig. 2.
calfications in the anterior showing massive displacement of

cranial fossa above the the anterior cerebral artery to
petrous bone the left

Right carotid angiography

Fig. 3. In the lateral view right angiography demonstrates a large
tumor stain in the frontal region
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Fig. 4. Autopsy showing a suprasellar meningioma and several meningi-
omas of the petrous bone on both sides
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The Suprasellar Meningioma
W. KRENKEL and R. A. FROWEIN

The suprasellar meningioma is definded as a tumor, which originating

from the tuberculum sellae in the presellar area, and, developing be-
tween the two optic nerves, pushes the chiasm backwards and upwards.

The classic syndrome consists of a bitemporal hemianopia with primary
optic atrophy and a normal sella in an otherwise healthy middle-aged

person (2). Beside this more common type GUIOT and his collaborators

(7) have pointed out a type which starts from the diaphragma or dor-

sum sellae and has a tendency to develop retrosellarly.

The suprasellar meningiomata amount to between 9 and 11 % of all men-
ingiomata in the extensive statistics (2, 3, 4, 6, 10, 14). They oc-
cur most frequently of all meningiomata in women, the relation be-
tween female and male patients being usually 3 : 1; with our own pa-
tients 38 : 8 or 4,75 : 1.

Taking into consideration 233 cases from the literature, the onset of
the symptoms shows a peak between the age of 35 and 45 (Fig. 1),
whereas with our own patients the average age on admission was 47
years for women and 49 years for men.

The rather long periods of time between the onset of the symptoms and
the operation are primarily due to the monosymptomatic course, con-
sisting of failing visions. In these cases the average evolution time
takes about twice as long (52 months) as in cases with other primary
symptoms (25 months).

2/3 of all patients complain of failing visions in one eye as first
symptom, and almost one half of them had already turned blind on one
eye before the operation (22 out of 46 patients). Ophthalmologically
an unilateral deterioration of vision is ambigous; for many years the
diagnosis will remain that of an inflammatory or vascular process un-
til the second eye is also affected (Fig. 2). In women, the onset or
increase of symptoms may occur during pregnancy; the symptoms may
even diminish after delivery; with our own patients there was such a
coincidence in 5 out of 14 women und 40 years of age.

But the difficulties of diagnosis are not confined to the ophthal-
mological side. There are 4 cases where we ourselves have to admit
errors. A 31-year-old female patient underwent surgery under the diag-
nosis of "arachnitis"; the suprasellar meningioma was an unexpected
finding. In a 61-year-old female patient a meningioma was first not
considered likely because of the normal brain scan. Only one year
later the tumor was discovered and successfully removed, this time
the brain scan being positive. A 35-year-old female patient presented
greater difficulties: there were additional paraesthesias and distur-
bances of sensibility on her trunk, so that the first diagnosis was
encephalomyelitis disseminata. A progressing deterioration of vision

55



finally lead to the discovery of the suprasellar meningioma. 4 years
later the patient underwent surgery in another neurosurgical clinic
for an intramedullary cyst in the spinal cord. Finally we wish to
mention a case, which has already been published from the neuro-patho-
logical side (11). After having undergone surgery for a suprasellar
meningioma, there developed a CUSHING-syndrome in a 46-year-old fe-
male patient, which lead to various operations (extirpation of the
suprarenal glands, implantation of radioactive yttrium). 2 years

after the craniotomy necropsy revealed a pituitary adenoma as well as
recurrence of a meningioma which had not been discovered.

Of the additional diagnostic measures radiography of the skull and
isotope scanning are of only limited value; in 45 % of the cases the
radiography of the skull was considered normal before surgery. The
typical hyperostosis of the planum sphenoidale or the tuberculum
sellae with a blistered enlargement of the bone structure was only
described in 9 % of the cases. There existed a suprasellar calci-
fication in 6 - 7 % (8, 12). A secondary decalcification of the dor-
sum sellae was the most frequent abnormal finding in our cases (16
out of 44). For isotope-diagnosis, too, the suprasellar meningioma
is one of the most difficult localizations; only in half of the ex-
aminations (6 out of 12) there was definitely positive finding.

In the carotid angiogram most of the suprasellar meningiomata lead to
typical elevation of the anterior cerebral artery; in 45 % of the
cases additional tumor vessels could be pointed out. In 12 % angio-
graphy appeared normal. The variant of the retrosellar tumor should
be mentioned here again. Here we find a lengething of the carotid
siphon and an elevation of the first part of the A. cerebri media.
The pneumoncephalo-tomography may be called the safest diagnostic
measure; a filling defect or obliteration of the chiasmatic cistern
could be seen in every one of the examined cases, and the retro-
sellar extent, too, could exactly be defined.

The usual surgical approach of the tumor is by a right frontal crani-
otomy; controlled hyperventilation and the use of the operating micro-
scope are indispensable operative aids; it may be helpful to cut a
functionless optic nerve. The size of the tumor is reduced by using

a small diathermic loop; it is then removed at the earliest possible
moment through coagulation at the point of origin. In cases of a very
large tumor a partial resection of the frontal lobe might exceptional-
ly become necessary.

The surgical results (Table 1) of most of the authors (1, 2, 3, 4, 5,
6, 9, 10, 13) - the table takes into consideration - reports only on
a larger number of patients reflect the surgical difficulties, which
arise from the neighbourhood of the large vessels and the hypothala-
mus. With only a few exceptions, the operative lethality is 20 - 35 %.
The size of the tumor is of significant influence; CUSHING (2) still
thought that suprasellar meningiomata with more than 20 g of weight
were inoperable. Also the age of the patient at the time of the oper-
ation is essential for the prognostic judgement. Among our patients
the number of the more than 50-year-olds was about twice as high as
the numbers given in the literature.

The majority of fatalities is caused by a failure of central regula-
tion or by lesions of the large arteries, the primary lethality being
19,5 %. Four patients died later on from infection or pituitary in-
sufficiency, bringing the clinical lethality to 28 %&.
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Table 1. The operative mortality in suprasellar meningiomata. A review
of literature

Authors year n 44 %
Guillaumat + Vincent 1937 22 8 36
Cushing + Eisenhardt 1938 24 3 13
Grant + Hedges 1956 30 6 20
Cassinari + Bernasconi 1957 31 7 23
Weber 1965 44 17 38
Olivecrona 1967 64 14 22
Fusek + Kunc 1969 47 16 34
Jane + Mc Kissock 1962 small

17 0 (o]

large

32 14 42
Ehlers + Malmros 1973 small

13 1 8

large

18 2 11
Present series 1974 small

13 1 8

large

33 12 36

age - 50 vy. 27 5 15
age > 50 vy. 19 8 42

We are familiar with the history of the 32 surviving patients (Table
2) . 3 patients died from a recurrence, this share of 9 % corresponding
with the more extensive statistics (CUSHING (2) - 9,5 %; JANE and
McKISSOCK (9) - 11 %; OLIVECRONA (10) - 8 $%; EHLERS and MALMROS (3) -
7 %). 4 more patients died of other non-cerebral reasons. Of the other
25 patients who have been operated on, 15 are fully able to work; re-
strictions in the ability to work are primarily caused by blindness.

Table 2. Late results of 46 suprasellar meningiomata

@9 , 32 29 25

13 1 3 4 15 fully able to work|
bp.% ?||recurrences (9 %) k2 (v8J.[1-21 3.1)
subtotal +2J.4| |leukemia > 9J.F 3 part. able to work
rec.+ pituit. ad.+3J.%#||cardiac dis.+12J.%|| 1 blind work
rec. + +2. op. 9J.%|{cancer +143.%
> 1573 2 veterans (69, 73)
4

unfit for work
(2 blind,
2 cardiovascular)
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There can be no doubt that the results need to be improved. This can
be achieved by admitting the patients earlier to the clinic, by using
pneumoencephalo-tomography, which is essential for diagnosis, by using
modern anaesthesiological and surgical equipment, and last not least -
by having an experienced neurosurgeon and his team.
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Fig. 1. The distribution of the age at onset of symptomes (233 cases
of previous series and 46 cases of the present series) and on admis-
sion (only for own cases)

Fig. 2. Diagnostic errors in 46 own cases. A misleading diagnosis is
known in 25 cases
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Meningiomas of the Sellar Region
E. HALVES and H. VoGT

This is a report on 46 cases of meningiomas of the sellar region oper-
ated on over a 30 years period. The predominance of female patients

as well as the average age were not different from those patients suf-
fering from meningiomas of other localization.

The initial symptoms appeared at different intervals and they ranged
from 2 months to 8 years, the average being 1 1/2 to 2 years. The
characteristic symptom was the impairment of vision. Especially in
the early stage, this may appear as being a non-specific compression-
syndrome of the optic nerve. This frequently lead to diagnoses such
as disseminated sclerosis, cerebral atrophy, or carotid artery steno-
sis. Consequently, most patients underwent surgical treatment at an
advanced stage of the disease.

On admission, 22 patients suffered from unilateral amaurosis and tem-
poral hemianopia on the other eye. Such late symptoms as well as the

early signs of unilateral visual field impairment, which are charac-

teristic for optic nerve compression, are suggestive for the presence
of a meningioma of the sellar region.

In 29 cases pathological changes in the sellar area could be seen on
plain X-rays. In 20 cases the area of attachment of the meningioma
was visible. This was particularly true with presellar tumors which
tend to form hyperostosis that could be verified at surgery. Brain
scanning gave positive results in cases of tumors with large supra-
sellar extension.

Carotid angiography regularly showed upward stretching of the pre-
communicating part of the anterior cerebral arteries, and frequently
elevation and dorsoposterior displacement of the supraclinoidal part
of the internal carotid and the anterior cerebral arteries was notice-
able. Tumor-staining during the precapillary phase of the angiogram
was seen in only one out of every 8 meningiomas.

Due to perfection of cerebral angiographic techniques, conventional
pneumencephalography has become increasingly obsolete. Pneumoencepha-
lotomography, however, is apt more than any other technique, to out-
line the suprasellar extension of a tumor.

In the differentiation of meningiomas from pituitary adenomas, anal-
ysis of the pituitary function is indispensible, particularly deter-
mination of pituitary hormones following intravenous administration
of synthetic thyrotropin releasing hormone (TRH) and luteinizing
hormone releasing hormone (LH-RH).

Total surgical removal of meningiomas of the sellar region may be
achieved only, if separation of the tumor from the basal vessels and
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the optic nerve is possible. In 30 patients total removal of a para-
sellar meningioma was possible. Dural attachment was at the tubercu-
lum sellae (17 cases) and at the sphenoid plane (4 cases). The re-
maining tumors involved the dura of the sellar area circularly. This
was especially true in the cases presenting a large suprasellar mass.
A number of presellar meningiomas could not be distinguished from the
so called "Olfactory Meningioma®.

Microscopic examination of the tumors showed no signs of malignancy.
No serious operative complications occured. During the immediate
post-operative period, however, there were 4 fatalaties due to intra-
cranial hemorrhage following frontal lobe resection, and frontal brain
softening due to intraoperative ligation of one anterior cerebral ar-
tery.

Transitory psycho-syndroma was observed frequently. Hyperthermia,
diabetes insipidus and epileptic fits complicated the post-operative
course in a number of cases. In 19 patients the post-operative course
was uneventful.

Comparing preoperative with post-operative ophthalmologic findings,
there appeared to be no dependence on age or duration of the disease.
On the whole, a certain improvement of visual acuity and visual fields
was achieved by surgery, with the exception of cases of a recurrence
of the meningioma, and of cases of tumors adhesive to the optic nerve.
There was only one case of "real" recurrence of a meningioma following
removal. The interval was 2 years.

Summary

Early diagnosis appears to be the condition for successful surgical
treatment of meningiomas of the sellar region. Complications of sur-
gical treatment are rare and the rates of lethality and recurrence
are small.
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Microsurgery of Suprasellar Meningiomas
W. TH. Koos, G. KLETTER, H. SCHUSTER, and A. PERNECZKY

Since 1940 73 patients with suprasellar meningiomas have undergone
surgery at the Neurosurgical Clinic of the University of Vienna Me-
dical School. Of these, 54 were female and 19 male. Prior to the in-
troduction of microsurgery in 1970 56 patients had been submitted to
conventional surgical procedures. After 1970 surgery for suprasellar
meningiomas was invariably done with the help of the surgical micro-
scope. Conventional procedures such as practiced before 1970 were
associated with a mortality of 19 %, while microsurgical techniques
employed since 1970 reduced the mortality rate to 9 %, i. e., we only
lost 1 patient.

It is beyond the scope of the present paper to discuss the clinical
signs and symptoms of suprasellar meningiomas, which are well known.

On the basis of our material we should, however, like to review the
growth patterns of suprasellar meningiomas. Meningiomas generally
tend to displace and engulf existent anatomical structures. This ten-
dency sets clear-cut limits to a radical macroscopic extirpation of
these tumors, if vital structures are to be preserved.

Table 1 shows that about two thirds of the tumors extend in the para-
sellar area with preferential growth on one side. This accounts for
the typical clinical picture characterized by optic nerve damage,
which may progress to complete blindness of one eye with temporary
hemianopsia of the other. In about 50 % of the cases the chiasm is
found to be elevated by the tumor and displaced dorsally, with tumor
growth extending occipitalwards beyond the level of the dorsum sellae
(Fig. 1).

Along this route of extension the tumor must necessarily establish
contact with the pituitary stalk and/or the infundibulum. CUSHING's
often quoted classification of suprasellar meningiomas in 4 growth
stages (1917) suggests that the tumor, while advancing occipitalwards
between the optic chiasm and the dorsum sellae, would come into con-
tact with the infundibulum in the midline (Figs. 2 a, b). Progressing,
retrosellar tumor growth, as observed in the majority of our cases,
would, then, be expected to produce pituitary on hypothalamic distur-
bances (CUSHING III and IV). Nevertheless, neurosurgeons know that
endocrinologic changes are extremely rare in suprasellar meningiomas.
In our material we found only 4 cases of endocrinologic disturbances.
In 2 of these the sella turcica had been destroyed by exceptionally
extensive endosellar tumor masses. In another case the tumor had ex-
tended towards retrosellar and entered the lumen of the third ventri-
cle. Finally, in 1 patient the tumor had demonstrably advanced far
into the hypothalamic region. Since endocrinologic disturbances were
absent in all other cases with extensive retrosellar tumor growth,

we particularly concentrated on the relationship of the tumor to the
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Table 1. Suprasellar meningiomas, growth pattern. Tumor types A - D
demonstrate parasellar growth (large numbers); the small numbers in-
dicate the frequency of tumor growth in a sagittal plane

infundibulum in all microsurgical interventions for suprasellar men-
ingiomas. Figs. 3 and 4 show the extirpation of extensive suprasellar
meningiomas under the surgical microscope. Removal of the parasellar
and retrosellar tumor masses exposed the infundibulum which had been
laterally displaced, and had come to lie underneath the optic nerve.
While extirpating the retrosellar portion of the tumor particular
attention was paid to preserving the small vessels originating from
the carotid and posterior communicating arteries and running towards
the hypothalamus.

Careful removal of the tumor tissue invariably shows these vessels to
be displaced by the tumor. Nevertheless, they are always found to be
outside the tumor capsule, and can be well differentiated from the
true tumor vessels (Figs. 5 a, b). In pituitary adenomas and cranio-
pharyngiomas the pathogenesis involved accounts for the close topical
relationship between infundibulum and tumor and the resulting func-
tional deficits. In suprasellar meningiomas a different pathogenetic
process is apparently at work, which explains why the infundibulum
and its function are preserved in spite of extensive tumor growth.
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Fig. 1. Schematic demonstration of the direction of growth of supra-
sellar meningiomas (arrows). Displacement of the optic chiasm poste-
riorly and the optic nerves (and internal carotid arteries) laterally.
Note the para-infundibular growth pattern in cases of a retrosellar
tumor extension

Fig. 2. Schematic drawing demonstrating the relationship of large
suprasellar meningiomas to the infundibulum.

Sagittal section (I a) and horizontal section (I b) of a stage III
meningioma according to CUSHING and EISENHARDT. The infundibulum is
displaced posteriorly and shown in a midline position. -

ITI a and b: Topographic relations of large suprasellar meningiomas
with retrosellar growth as observed by the authors during microsur-
gical tumor removal. 1 = optic nerve, partially surrounded by tumor;
2 = internal carotid artery; 3 = infundibulum, laterally displaced (!)
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Fig. 3 a - d. Suprasellar meningioma originating from the tuberculum
sellae and sulcus chiasmatis and growing para-, retro- and antero-
sellarly. Operation photograph; situation after right frontal cranio-
tomy and retraction of the right frontal lobe

a) The main portion of the tumor is located in the supra-, retro- and
parasellar regions (1); the tumor also covers the sphenoid planum (2).
The right optic nerve (3) is extremely flattened by the underlying tu
mor and forms a thin ischaemic band arching upwards and laterally; at
the site of entrance of the optic nerve into the optic canal (black
arrows) the nerve is squeezed against the upper circumference of the
canal entrance (despite preoperative blindness the patient regained
vision following tumor removal and optic nerve decompression)

b) Same situs, higher magnification. Arterial branches arising from
the internal carotid artery (1) and the anterior cerebral artery sup-
ply the optic nerve (2) as well as the tumor (3)
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Fig. 3.

c) Situation after partial removal of the suprasellar tumor portion
(1). 2 = parasellar extension of the tumor; 3 = right optic nerve par-
tially decompressed; 4 = right internal carotid artery laterally dis-
placed; 5 = right anterior cerebral artery; 6 = sphenoid planum; 7 =
retracted right frontal lobe

d) Situation after total removal of the tumor. The laterally displaced
infundibulum (pituitary stalk) (1) can be seen emerging from under the
optic chism and disappearing into the sellar diaphragm; the infundi-
bulum is covered by the right optic nerve (2). 3 = right internal ca-
rotid artery; 4 = dorsum sellae; 5 = arachnoid covering the interpe-
duncular cistern; 6 = diaphragma sellae; 7 = sphenoid planum; 8 = re-
tracted right frontal lobe
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Fig. 5 a - b. Same case as in Figs. 3 and 4

a) Situation after total removal of tumor. The left internal carotid
artery (1) and the left optic nerve (2) are brought into view. 3 =
right optic nerve; 4 = optic chiasm; 5 = dorsum sellae. In the retro-
sellar region small arteries (arrows) originating from the internal
carotid artery and the posterior communicating artery supply the in-
fundibulum and the hypothalamic structures. These vessels are displaced
by the tumor and can be distinguished clearly from arteries supplying
the tumor. 6 = left oculomotor nerve; 7 = sellar diaphragm; 8 = re-
tracted frontal lobe

b) Magnified section of Fig. 5 a. demonstrating the above mentioned
vital arteries which supply the infundibulum and the hypothalamus.

1 = left internal carotid artery; 2 = left posterior communicating
artery; 3 = left oculomotor nerve; 4 = dorsum sellae; 5 = left optic
nerve; 6 = sellar diaphragm

Fig. 4 a - b. Same case as in Fig. 3

a) Situation after total removal of tumor. The right optic nerve (1)

is retracted laterally and the infundibulum (pituitary stalk) which
was displaced to the right side by the tumor is brought into view (2).
3 = sellar diaphragm; 4 = dorsum sellae; retrosellar arachnoid tissue
covering the interpeduncular cistern; 6 = left internal carotid artery;
7 = left oculomotor nerve; 8 = sphenoid planum; 9 = retracted right
frontal lobe

b) Magnified section of Fig. 4 a. Site of entrance (small arrows) of
the pituitary stalk (1) into the sellar diaphragm (2). 3 = right op-
tic nerve
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Diagnostical and Clinical Appearence of the Sphenoidal Ridge
Meningioma en Plaque

E. W. KiIENECKER, K. PISCOL, H. ARTMANN, and M. SHAABAN

The meningiomas en plaque of the sphenoidal wing still present diag-
nostic problems of differentiating between systemic lesions of the
bone and monostotical lesions destructive of the sphenoidal ridge and
adjoining skull. In addition to these diagnostic difficulties the
meningiomas en plague present therapeutical problems, with respect to
the necessity for surgical treatment and the right moment for opera-
tive measures.

We would like to present the diagnostic features and discuss the ther-
apy of meningiomas en plague of the sphenoid wing, illustrated by
five cases, three of being recurrent tumors (Table 1). The period of
observation was from January 1st, 1971 to July 31st, 1974. Two addi-
tional cases were from the Department for Neurosurgery, University

of Heidelberg [ PISCOL and WULTZINGER (10)].

Table 1. Table of meningiomas en plague of the sphenoidal ridge trea-
ted between January 1st, 1971 and July 31st, 1974

Patient Initial symptoms Indication for operation Results
1. M.L. @ exophthalmos right visual acuity +++ (reop.)
40 years exophthalmos
2. M.K. @ left nasal peri- perimetric visual loss ++ (reop.)
54 years metric visual loss exophthalmos

exophthalmos
3. E.S. @ -exophthalmos right exophthalmos +++ (reop.)
41 years headaches
4. H.G. Q@ pressing headaches headaches +++
53 years deformation of the deformation

left temporal fossa

5. A.H. o deformation of the no operation slowly
72 years right temporal fossa growing
deformity

Considering sex preéference and age distribution, the meningiomas en
plaque appear to behave as the globular meningiomas (8). The litera-
ture report on a total of 94 meningiomas en plaque of the sphenoidal
ridge. 97 % of these cores are female and 3 % male patient (1, 2, 5,
8, 11, 14). Due to lack of information the age distribution cannot be
exactly determinated. To divide the global meningiomas of the sphenoid
wing region in a medial and a lateral subgroup [TONNIES and SCHURMANN
(15)] does not appear possible, as there is expansive growth of the
tumors and as the number of cases is small.
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The patients with a meningioma en plaque of the sphenoidal wing com-
plain about deformation in the temporal fossa, pressing, unilateral
frontal headaches, exophthalmos and ipsilateral, perimetric visual
loss in the nasal part, less frequently in the central part. Depending
on the extent of the occlusion of the orbital foramina, visual acuity,
ophthalmoplegia and lack of corneal reflex is found (14). When ex-
ophthalmos is more pronounced, there are complaints of double vision.
The deformation of the temporal fossa may be of such extent that it
presents not only a cosmetic problem, but also make special ophthalm-
ological remedy necessary. Detailed descriptions on the meningioma en
plagque are given by 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 14, 16, 17. The
fact that the initial symptoms almost always proceed with visual dis-
turbances explains why the patient calls on the ophthalmologist first
of all.

Radiological examination is the method of choice in the diagnosis of
the meningioma en plaque of the sphenoid wing. Plain skull X-rays
show either a circumscribed or diffuse, mostly homogenous, more rare-
ly clouded involvement of the sphenoid wing structures. These changes
generally spread to adjoining bones, particularly the temporal bone.
The adjacant sinuses of the nasal cavity are often involved. A menin-
gioma en plaque can be expected, the more widespread there is a de-
terioration of the bone.

The value of angiography and encephalography in cases of meningiomas
en plaque of the sphenoid wing is to exclude presence of an intra-
dural braincompressing tumor. In none of our cases of meningiomas

en plaque there was an intradural mass. On the other hand one case of
olfactory meningioma could be angiographically differentiated from
sphenoid wing meningioma en plaque. In this case the plain roentgen-
ographs were suggestive for a meningioma en plagque of the sphenoid
wing as there was massive infiltration of the bone as well as reactive
hyperostosis of the medial part of the orbit, the orbital roof, the
sphenoidal wings and the adjoining paranasal sinuses.

Orbital phlebography is valuable in cases of the sphenoid wing menin-
gioma en plaque invading the orbit. Obstruction to the flow of the
contrast through the retrobulbar, or IIIrd segment, of the superior
ophthalmic vein as well as displacement of the vein are suggestive
for the presence of intraorbital extension of the tumor. A detailed

description of technique and findings are given by PISCOL and PENZ-
HOLZ (9).

Scintigraphy appears to be of greatest importance in the diagnosis

of localization and nature of the tumor. With sequencescintigraphy
using the scintillationcamera, statements of considerable reliability
can be made in the presence of global meningiomas (12). With the men-
ingioma en plaque, however, our own experience is still very limited.
According to observations by STERN (14) as well as in our own expe-
rience, it appears that meningiomas en plague manifest themselves in
the same way. In all our cases positive scintigraphic results

were obtained. We were able to make a definite classification of our
own five cases, as they show the typical accumulation of the nuclei-
otid, as global meningiomas do. The meningiomas en plaque accumulate
the highest amount of radiocactivity in rather a short time following
application. The activity then increases only little and slowly. Ce-
rebral scintigraphy using the scintillationcamera is suitable for
pre- or postoperative control, as it is diagnostically reliable and
as it presents practically no hazard to the patient (13).

The meningioma en plaque must be differentiated from other lesions of
the skull presenting similar X-ray changes of the bone. Systemic le-
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sions of the bone, such as ostitis deformans PAGET, fibrous dysplasia
JAFFE-LICHTENSTEIN, osteopetrosis ALBERS-SCHOENBERG and ostitis fi-
brosa castica von RECKLINGHAUSEN as well as acute disease of the bone
must be taken into consideration. Systemic lesions of the bone mani-
fest themselves polyostotically and they may be diagnosed by appro-
priate radiological examination. Monoostotic lesions are less easy to
identify. The fact that PAGET disease is mostly found among male pa-
tients and the meningiomas mainly among females may be of some help.
The fibrous bone dysplasia is a special group of the ALBRIGHT SYNDROME
and it may be differentiated by anomalies of pigmentation as well by
signs of mal development. Osteomas are not found outside the sphenoid-
al wing proper, and metastatic neoplasms are usually characterized by
dramatic progression.

Operation on a meningioma en plaque of the sphenoidal ridge is indi-
cated when there are a gquick progression in the destruction of the
bone, neurologic symptoms and lasting, agonizing headaches. Cosmetic
problems may influence the decision for surgical treatment. Unfortu-
nately, total removal is rarely possible. In our clinic, three cases
with progressive exophthalmos along with other ophthalmological dis-
orders, as well as one case with a pronounced deformity of the tem-
poral fossa, accompanied by agonizing headaches, underwent surgical
treatment. Only one case who had no complaints except for a slowly
growing deformity in the temporal fossa was not surgically treated.
In this case advanced age of the patient definitely influenced the
decision against surgical treatment.

The results differ greatly. Three cases had to be reoperated on for
recurrence of exophthalmos. Postoperative follow-up of the patients
did not show a tendency to greater extension of the tumor up to today.
None patient is suffering from headaches or other neurological symp-
toms. In one case the cosmetic result was not sufficient.

Summary

This report deals with the initial and clinical symptoms, diagnosis
and therapy of the sphenoidal ridge meningioma en plague. The pecu-
liarities of this tumor with respect to growth, expansion and histo-
logical appearance are discussed.

Clinical diagnosis, including differential-diagnostic problems, radio-
logical appearance scintigraphic and sequencescintigraphic examination
are analyzed with respect to the possibilities and limitations of the
various techniques are discussed. Our own investigations are compared
with the experience from the world literature. A comment is given

with respect to possibilities of surgical treatment and prognosis.
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Fig. 1. 40-years old patient with Fig. 2. Roentgenograph of a menin-

strong deformation of the right gioma en plaque with massive
temporal fossa due to a menin- hyperostotic involvement of the
gioma en plague of the lateral left sphenoidal wing and the ad-
sphenoidal ridge joining bone structures

Fig. 3. Roentgenograph of the sinuses of the nasal cavity showing, on
its left side, a diffuse homogenous involvement of the sphenoidal re-
gion and surrounding structures
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Fig. 4. Contact roentgenograph of
hyperostotic reaction of the left
temporal fossa caused by a menin-
gioma en plaque of the sphenoidal
ridge

Fig. 5. Roentgenograph of the base
of the skull. Meningioma en plaque
of the sphenoidal wing has invaded
the right paranasal sinuses and
adjacent structures

Fig. 6. Orbital veinography showing the displacement of the IIIrd
segment. Note: stop of the contrast medium at the 2nd intersegmental
angle of the right ophthalmic superior vein caused by a meningioma

en plague invading the right orbit
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Fig. 7. Scintigraphy obtained from the scintillationcamera of a men-
ingioma en plaque of the left sphenoidal wing, taken shortly following
application of the Tc-nucleotid

a) frontal view

b) lateral view
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Problems in the Treatment of Basal Meningiomas
H. ARNOLD

Basal meningiomas represent a rather heterogenous group. Postoperative
mortality depends on location and size of the tumor; generally it is
rather high. Relapses are frequent. Microsurgical techniques and the
development of better methods for repair of skull base defects have
allowed neurosurgical procedures to be more radical. Radical tumor
removal, however, still remains a problem. It is obvious, that menin-
giomas with close topographical relationship to carotid arteries or
cavernous sinus present special difficulties in treatment.

Among a total of 231 basal meningiomas operated from 1949 - 1973 we
selected a group of 64 tumors, which either had surrounded the carot-
id arteries partially or totally, or had invaded the cavernous sinus
or its wall (cf. Table 1). This group includes meningiomas of the
sellar region, of the deep or clinoidal third of the sphenoidal ridge,
of the floor of the middle fossa, of the cavum Meckeli, of the pyramid,
of the pontine angle, and of the clivus. Except for a few cases, all
tumors originated from more than one of these structures.

Table 1. Number of medial meningiomas out of all basal meningiomas
operated on from 1949 - 1973

Tumor site Basal meningioma "Medial" meningiomas
operations 1949 - 1973
1949 - 1973

Olfactory groove 27 -

Optic sheath 3 -

Suprasellar region 33 6

Orbita roof 15 -

Sphenoidal ridge 99

en globe 64

en plaque 35 25

floor of the middle fossa

cavum Meckeli, tentorial edge 25 19

Clivus 3 3

Pontine angle 26 11

tentorium (basal, subtento-

rial)

Together 231 64
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The operative results are discouraging (cf. Table 2). Of 47 patients
being operated upon in the years 1949 - 1968, 25 died postoperative-
ly. From 1969 - 1973 there were 5 postoperative fatalities out of 17
cases. - Postoperative fatality means death in our department or in
an other hospital from any cause whatsoever following surgery, not
regarding the time elapsed between operation and death. Thus, of the
47 cases with "medial" meningiomas, only 18 were alive 5 years after
operation, 8 of them had recurrence of the tumor. Only 4 patients
were able to work and were selfsupporting.

Table 2. Operative mortality and five-year-results of "medial" menin-
giomas

1949 ~ 1968 1969 - 1973
"Medial" meningiomas 47 17
Postoperative fatalities 25 5
Death within 5 years
after operation
Alive 5 years or more 18
after operation
Recurrences 8
No evidence of reccurence 10
Selfsupporting 4

One question to be answered is whether or not our surgical technique
is to be held responsible for this disappointing outcome. A statisti-
cal survey of our entire case material of basal meningiomas (cf. Ta-
ble 3), however, did not show any significant difference to other
follow-up studies (CUSHING and EISENHARDT, OLIVECRONA, TONNIES).

Table 3. Operative mortality and five-year-results of all basal menin-

giomas operated on from 1949 - ~-968
1949 - 1968

Basal meningiomas 175
Postoperative fatalities 33 (18,9 %)
Death within 5 years 27 (15,4 %)
after operation

Alive 5 years or more 115 (65,7 %)
Selfsupporting 49 (28,0 %)

0f a total of 175 patients, about 2/3 (115 patients) survived surgery
for 5 years or more.

If we separate the 47 "medial" meningiomas, the data of which are
summarized in Table 2, from our 175 cases we find a mortality rate of
6,3 % only for the remaining 128 patients (cf. Table 4). Of this group
75 % are alive 5 years following operation, half of them being able

to work.
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Table 4. Operative results of basal meningiomas without topographical
relationship to the carotid artery or the sinus cavernosus

1949 - 1968
Basal meningiomas 128
without "medial" tumors
Postoperative fatalities 8 (6,3 %)
Death within 5 years 23 (18,0 %)
after operation
Alive 5 years or more 97 (75,7 %)
after operation
Selfsupporting 45 (35,1 %)

Comparing these 128 cases with the 47 patients suffering from "medial"
meningiomas the following conclusions can be drawn:

"Medial" meningiomas represent only 1/4 of the total group of basal
meningiomas, however they account for 2/3 of the total postoperative
mortality. Thus medial meningiomas are considered to be of extremely
high operative risk. There are two principal ways to achieve improve-
ment of their prognosis:

1. Better surgical technique. Introduction of microsurgery already
reduced operative mortality in "medial meningiomas from 50 & to
30 % within the recent 5 years (cf. Table 2). This difference,
however, is not significant due to the small number of operated
cases.

2. Better separation of groups to be operated on or not. Reviewing
the operations in 64 patients with "medial" meningiomas it was ob-
served, that only 34 patients were operated on because of increased
intracranial pressure, while 30 patients were operated on because
of local symptoms, almost always cranial nerve palsy. 15 patients
had meningiomas en plaque out of which 10 cases ended fatally af-
ter quite extensive but never radical operations.

Table 5. Indication for surgery in 64 "medial" meningiomas

Kind of Meningioma Intracranial pressure Focal neurological
symptoms

En globe 34 (+17) 15 (+ 7)

En plaque 0 15 ( + 10)

Our impression is, that the decision to operate in the latter group
should be done more carefully. Regarding the slow growth of meningi-
omas and present therapeutic possibilities, which rarely allow radi-
cal neurosurgical procedures in "medial" meningiomas en plaque, we
conclude, that it is better not to operate on these patients in the
first place, or to interrupt a procedure, once a situation has been
surgically cleared. The diagnosis of a histologically benign menin-
gioma is not in itself an indication for an operative procedure.
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“Micromeningiomas” of Cavum Meckeli
D. KIRCHHOFF

Introduction

Meningiomas of the cavum MECKELI were first described by CUSHING in
1920 and remained a rarity in the neurosurgical literature (2, 4, 6,
11, 15, 21, 27, 28). They produced so called symptomatic trigeminal
neuralgia with a constant facial pain and less frequently, typical
tic douloureux. There often is a sensory loss of the Vth nerve and
usually the IIIrd, IVth and VIth cranial nerves are affected, some-
times the VIIth and the VIIIth nerves are involved (1, 2, 5, 7, 9,
15, 16, 22, 23, 26). "Micromeningiomas" which are limited to the
cavum MECKELI are infrequent and can cause considerable diagnostic
and therapeutic problems because their symptoms are difficult to dif-
ferentiate from idiopathic trigeminal neuralgia.

The aim of this report is to present two cases of such tumors and to
discuss the diagnostic and therapeutic problems.

Case Report

Case 1 - F. A. Case History 216/67:

62 old female patient, was admitted with a history of 2 episodes of
episcleritis within the last two years, connected with constant burn-
ing and stabing pain of the left eye and orbita. She was symptomfree
after subsidence of corneal inflammation. Two weeks after the last
episode she started to complain about intermittent pain in the first
division of the trigeminal nerve which had a character of tic doulou-
reux and could be provoked by touching or pressing the left side of
her face or by chewing and swallowing. Neurological examination, apart
from revealing hyperaesthesia in the first division of the trigeminal
nerve, was normal. Routine skull X-rays showed moderate ellargement
and decalcification of the sella. Electroencephalography (EEG) re-
vealed dysrhythmic waves in the right (contralateral) temporoparietal
region. Special X-rays of the petrous bone, cerebral angiography and
cerebro spinal fluid (CSF) examination were all normal. Local infil-
tration of the supra- and infra-orbital nerves and electrocoagulation
of the GASSERIAN ganglion produce no sensory deficit and no pain re-
lief. Exposure of the ganglion through the temporal extradural ap-
proach revealed a double, beansized meningioma, expanding diffusely
between the nerve fibres (Fig. 1 b). The tumor and the ganglion were
excised.

Case 2 - 0. M. Case History 2913/60:

63 years old female patient, was admitted with a 6 years history of
typical neuralgia of the third division on the right side. She had 3
electrocoagulations of the GASSERIAN ganglion in the past which re-
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sulted in 1 1/2, 1 and 1/2 years pain free intervals respectively.
However, she has had no sensory loss in the face. Following the re-
currence of pain after the last coagulation, two alcohol injections
were performed with no effect upon the pain. Complete anaesthesia in
the territory of the medial part of the third division was produced.
Because of recurrence of pain, this time also in the second division,
she was admitted to our department. Skull X-rays, EEG and CSF exami-
nation were normal. The neurological examination apart from the above
cited sensory loss, was entirely normal. The GASSERIAN ganglion was
exposed through the right temporal extradural approach. This revealed
the presence of a small meningioma of the cavum MECKELI which com-
pressed the root, ganglion and its divisions against the petrous bone.
The tumor and the ganglion were excised.

Comment

In our series of 351 intracranial meningiomas, including one case of
a large meningioma of cavum MECKELI, we were able to find, only two
cases of so called "micromeningiomas”. The incidence of these tumors
in patients presenting trigeminal neuralgia is also small. In our
series of 550 patients with trigeminal pain, there were 60 patients
with symptomatic neuralgia, out of this number, 20 proved to have an
intracranial space occupying lesion. Three of them were the above
mentioned meningiomas.

Literature data confirm the rarity of occurence of "micromeningiomas"
and the fact that they are usually discovered by coincidence (3, 4,
9, 12, 14, 15, 18). In a patient described by SACHS (19, 20) sensory
trigeminal loss followed one year after history of trigeminal neural-
gia; in RAPPOPORTS (17) case, after 15 years history of trigeminal
neuralgia, sensory loss, facial weakness and ocular muscle paresis
developed. In the case reported by TONNIS (26) a small bone defect

of the petrous was found. Younger age of the patients, type of local-
ization of the pain can sometimes direct the diagnosis towards symp-
tomatic neuralgia.

The analysis of 9 adequately described cases in the literature (1, 4,
8, 10, 12, 13, 15, 18, 24, 26) to which we added our two own cases,
showed that 6 patients were younger than 50 years, two were aged be-
tween 50 and 60, and 3 were over 60 years old. Both sexes were equally
affected. 8 patients and probably another two mentioned by OLIVECRONA
(15) presented with a typical tic douloureux but in four of them
neuralgia changed gradually into a constant facial pain. 3 patients
exhibited atypical trigeminal neuralgia from the onset of their symp-
toms. Slight hyperaesthesia was recorded in two cases. None of the
patients reported had deficiency of the cranial nerves with the onset
of pain.

In 6 cases the pain was localized in the third trigeminal division
only, in the second and third division in 2 cases, in the first di-
vision, in the first and second, and in all three divisions in one
case respectively. No additional diagnostic criteria can be drawn

from the length of the history. It varied between 3 months and 6 years.
The anamnesis in cases of large meningiomas of cavum MECKELI is also
not longer and RAPPOPORTS case with 15 years history is an exception.
There were no abnormalities in the additional investigations which
were performed in these cases (25).

Apart from the above mentioned clinical data which could suggest
atypical or so called symptomatic neuralgia there are additional
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factors which point to that diagnosis and which, after we have retro-
spectively analyzed our two cases, might have been of importance.
Failure to produce sensory deficit of one of our cases following three
electrocoagulations and two alcohol injections, should have suggested
a process localized laterally from the ganglion. Short lasting pain
relief without sensory loss and progressive involvement of other di-
visions of the trigeminal nerve are also of importance and should
evoke the suspicion of cavum MECKELI tumor.

X-ray changes by "micromeningiomas" of cavum MECKELI were described
only in one case published by TONNIS (26). One could presume that
routine tomography (25) of the petrous bone could have revealed dis-
crete compressive lesions.

As far as treatment is concerned even a suspicion of a compressive
lesion of the cavum MECKELI should be an indication for exploration.

Summary

"Micromeningiomas" of the cavum MECKELI are an extreme rarity and
present, clinically, as typical trigeminal neuralgia over many years.
They are usually discovered by coincidence. The analysis of cases
described in the literature, to which two own cases are added, suggests
that changing character of the trigeminal pain, a progressive spread-
ing of pain to another division as well as failure to produce anae-
sthesia by technically correct electrocoagulation should indicate the
possibility of the presence of a space occupying lesion located in
cavum MECKELI.
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1.

A Normal ganglion Gasseri

B The meningioma (our first case) grows through the "loose"
fibres of the ganglion

C The tumor adhere on the ganglion Gasseri, which is com-
pressed against the petrous bone (our second case)



Meningioma of the Middle Cranial Fossa and Epidermoid of the
Clivus and Cerebellopontine Angle in the Same Patient

G. THOMALSKE and W. GALOW

Introduction

Multiple tumors of the CNS in humans more frequently occur than gen-
erally accepted. Most often tumors of the CNS are found with neoplasms
outside the CNS (2, 5, 10, 11, 12, 17, 19, 34, 35, 40, 42).

Less often tumors of the same histological type are found in the CNS
(14, 16, 23, 25, 27, 30, 32, 37, 38, 41) and even more rarely histo-
logically different neoplasms of the CNS occur in the same patient.

Our knowledge of the literature points to the following sequence in
decreasing frequency of the different combinations of mulitple CNS-
tumors:

1. Combination of a benign with a malignant neoplasm (1, 1 a, 3, 6,
7, 8, 13, 15, 18, 18 a, 20, 22, 24, 26, 28, 31 a, 35, 39, 42).

2. Double occurrence of malignant tumors of different histological
type (4, 16 a, 28, 33, 36) ~ and finally

3. Combination of two benign tumor types (9, 21, 29, 38 a).

The combination of a meningioma with an epidermoid has not been re-
ported in the literature (31, 42, 43). That is the reason to report
our case:

Case Report

Medical history of this female patient aged 38 1/2 years at the time
of operation was negative except for tonsillectomy and operation for
gastric ulcer perforation. Two sons aged 4 and 13 years. Two years be-
fore hospital admission progressive gait disturbance, vertigo, prick-
ing pain in the left orbital region. 1 1/2 years before admission she
developped tinnitus followed by progressive impairment of hearing on
the left. Two months before admission to the hospital patient was no
longer able to leave her house because of marked gait disturbance:
Tendency to fall to the left with double vision and tic douloureux on
the left.

Findings on Admission

Psychical State: Conscious, well orientated. Suffers from aspontaneity,
affective lability and irritability.

General Physical Findings: Good general condition without particulari-
ties besides scar after gastric ulcer operation.
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Neurological Findings

Nystagmus, no papilledema, deafness on the left; possible slight di-
minution of left corneal reflex, hypesthesia in the left trigeminal
region, left symptomatic V-Neuralgia, right mimic facial paresis, pro-
nounced cerebellar ataxia with gait deviation and tendency to fall to
the left; left ataxia of extremities.

E. N. T. Findings: Left deafness. Changing findings on vestibular ex-
ploration: Virgorous spontaneous nystagmus, more to the right at
straight gaze. Left labyrinth seems to react still to caloric excita-
tion.

CSF: 2/3 lymphocytes, 5/3 segmented cells, 19,4 mg % total protein,
normal normo-mastix reaction. -

Laboratory Findings: Normal.

EEG: Normal

ECG: Regular sinus rhythm, indifferent type, slight disturbance of re-
polarisation.

X~-Ray Findings: Skull in 3 planes and chest-X-ray: Without abnormality.

STENVERS and tomogram of petrous bones: Questionable decalcification
of the tip of left petrous bone and of left tuberculum jugulare.

Left Carotid Angiogram (Via Femoral Catheter)!: Space occupying lesion
medial to the left occipital and temporal lobe and displacing the left
posterior cerebral artery upwards (Fig. 1). -

Left Vertebral Angiogram: Displacement of basilar artery and cerebel-
lar post. inf. artery indicating left-sided, more rostrally located
infratentorial space occupying lesion (Fig. 2).

Pneumencephalogramzz Big, lobulated extracerebral and possibly parti-
ally intracerebral space occupying lesion extending from lateral parts
of IVth ventricle through cerebellopontine angle up to the supra-ten-
torial region, displacing the temporal lobe laterally and upwards
(Figs. 2, 4 and 5).

Operation, June 4th, 1973

Left temporo-occipital craniotomy. Strong tension of dura mater. Resec-
tion of lower parts of the temporal lobe down from T3 extending 8 cm
back from the tip of temporal lobe uncovers a Meningioma, 4 x 3 x 3 an
in size arising from the tip of the petrous bone and reaching to the
free edge of tentorium cerebelli. Total removal. Lobulated, nacreous
masses, typical of Epidérmoid appear in the tentorial incisure.

Incision of the tentorium cerebelli and successive removal of the epi-

dermoid masses, extending far caudally on the clivus and contralateral-
ly beyond right N. VIII. Under control of operation microscope, con-

1zentrum der Radiologie, Prof. Dr. A. GEBAUER, Klinikum der Johann-
Wolfgang-Goethe Universit&t Frankfurt/Main.

2Neuroradiologische Abteilung, Zentrum der Radiologie, Prof. Dr. H.
HACKER, Klinikum der Johann-Wolfgang-Goethe-Universitdt Frankfurt/M.
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siderable amount material was removed, especially from the clivus and
left cerebello-pontine angle. Parts of the thin capsule of the tumor
had to be left on the brain stem surface in order to prevent damage
to superficial brain stem vessels. Decompression was effected by left
lateral ventricle drainage.

Histology3

1. Fibromatous meningioma with many collagenous fibers.
2. Epidermoid cyst.

Postoperative Course: Patient awoke immediately after surgery. Slight
bulbar speech, swallowing disturbance, tic douloureux triggered by
swallowing.

First days feeding by gastric tube. Primary healing. No hyperpyrexia.
Oral feeding from 10th day postop.

Began to walk from 12th day postop.

CSF Examination (June 28th, 1973): 16/3 lymphocytes, 4/3 segmented
cells, 20,0 mg % total protein.

EEG 4 Weeks Postop: No general disturbance. Local anomalies over the
left temporal region with slow waves in theta and rarely in delta fre~
quency, moderately activated by hyperventilation with appearance of
some dispersed sharp waves. Anomalies limited to operated region.

Discharge from Hospital: 5 weeks postop.

Findings 1 Year Postop: Subjectively well. Slightly unsteady gait with
tendency to walk to the left. Plays again piano. No more V-neuralgia.
No fits. (Medication: 5 x 1 Tegretol and 1 x Valium 5 in the evening).

Neurologically: Fine nystagmus on looking to the right and coarse
nystagmus on looking to the left. Latent heterophory, double vision
on downward gaze.

Hypesthesia in left V-area. V-motor function intact. Right mimic VII-
paresis. Left deafness. Soft tissues in trepanation defect without
tension. Slight ataxia of left extremities. Abdominal reflexes absent.

EEG: General non-specific changes and theta and rare delta in the
left parieto-temporal region with some sharps in phasic opposition.
Slight activation by hyperpnea with minimal diffusion to the contra-
lateral side.

In comparison with last the EEG record slight diminution of irritative
character of anomalies.

Summary

Report on a 38 1/2 year old female patient with a meningioma of the
middle cranial fossa and an epidermoid of the clivus and cerebello-

pontine angle.

The operation consisted of total removal of the meningioma and sub-
total removal of the epidermoid leaving a portion of that part of the

3Max-Planck-Institut fiir Hirnforschung, Prof. Dr. W. KRUCKE, Frank-
furt/Main.
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capsule attached to the brain stem. Description of pre~ and postoper-
ative course. Summary of bibliography of multiple CNS-tumors.
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Fig. 1. Lateral view
of left carotid
angiogram showing
lifted posterior
cerebral artery
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Fig. 2. Lateral view
of left vertebral
angiogram showing
upper part of basilar
artery displaced
backwards, cerebellar
posterior inf. artery
displaced downwards.
Normal course of
right posterior cere-
bral artery

Fig. 3. Lateral view of PEG with upward displaced of ambient cistern

and typical lobulated air distribution around ba
brain stem

ckwards displaced
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Fig. 4. A. p. oblique
view of PEG: Lobulated
design of retropyramidal
masses. Upper part of IV
ventricle, displaced to
the contralateral side

Fig. 5. A. p. view of PEG: Dilated left temporal horn, lifted upwards
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Meningiomas of the Left (Dominant) Temporal Region - Catamneses
K. E. RICHARD

Temporal meningiomas of the dominant hemisphere require special at-
tention, because the speech disorders that are typical of this local-
ization in connection with other sequels, e. g. hemipareses, attacks
and disorders of sight, prejudice the patient's lives completely and
especially drastically.

Patients: Between 1951 and 1973, 116 patients with meningiomas in the
temporal region received surgical treatment. The present study is
based on the catamneses of 40 surviving patients out of a group of 64

patients with meningiomas of the dominant, mostly left-sided temporal
region.

According to the well-known CUSHING classification, meningiomas in
these patients were found (Fig. 1)

- on the temporal convexity: 4 patients
- on the outer third of the wing of sphenoid: 10 patients
- on the middle third of the wing of sphenoid: 7 patients
- on the inner third of the wing of sphenoid: 5 patients
- on the base of fossa media: 4 patients
- bone infiltrating, "en-plaque" like from

temporal bone and roof of orbit: 10 patients

FPacts about the present state of the patients were obtained either by
0.P.D. follow-up examinations or by questionnaires sent to them.

Results (Fig. 2): At the time this compilation was done, which was at

the end of August 1974, 32 (= 80 %) out of 40 patients were still a-
live. 3 patients (= 7,5 %) had died.

One patient, 62 years old, 11 years after her first operation and 1
year after operation of a recurrence; one patient, 41 years old, 1
year after partial extirpation of meningioma situated on the middle
base of the skull with circumgrowth of A. carotis interna; one 73-
year-old patient, 15 years after total resection of an "en plague"
meningioma of a carcinoma of the postate.

5 patients (= 12,5 %) gave no reply: two of these had been fully fit
to work when having their last follow-up examination, two had been
disabled and one 60-year-old patient had been completely unfit for
work.

The average duration of all catamneses is 10.5 years with a maximum
of 23 years and a minimum of 1 year.

13 patients (= 32 %) (Fig. 3) did not show any trouble or neurological

sequels at the time of their last examination. These and 2 further
patients with head-ache and abducens pareses, i. e. a total of 15 pa-
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tients (= 37.5 %) were considered to be completely fit to work. 16 pa-
tients (= 40 %) were considered to be partially fit to work and 9 pa-
tients (= 22.5 %) were unfit for work.

13 patients had suffered from pre-operative speech disorders (Fig. 4).
In 7 patients these disturbances did not disappear completely, 6 of
them remained handicapped by further residual disturbances such as
brachial hemipareses, attacks, occulomotor pareses with double vision,
so that 5 of them remained unfit for work and only 2 were partially
fit to work. Meningiomas which had developed near the fissura Sylvii
caused persistent disorders of speech more frequently (5/14) than

"en globe" meningiomas of other localizations (2/16). No disorders

of speech were to be observed with mere "en plaque" meningiomas.

Pre-operative hemipareses that were strikingly frequent in our pa-
tients disappeared in only 50 % of the cases after operation. In con-
nection with disorders of speech (4 patients), ocular muscle pareses
(2 patients), attacks (2 patients) or trigeminal neuralgia, they pre-
sented such a severe defective syndrome that these patients either
regained their working capacity only partially (4 patients) or re-
mained unfit for work (4 patients).

7 patients remained more or less severely handicapped by attacks.
4 of these showed additional neurological sequels and remained unfit
for work.

Persistent ocular muscle pareses (mostly abducens pareses) with double
vision prejudiced the working capacity only in such cases where com-
bined with further sequels.

Progressing loss of vision reduced the working capacity in 5 patients
with bone infiltrating sphenoid meningiomas considerably. 3 patients
remained unfit for work because of simultaneously occurring persistent
therapy~-resistent facial neuralgias.

Discussion

Apart from the degree of tumor dependent brain lesions, catamnestic
results are dependent on

1st the extent of tumor resection, and

2nd the age of the patient at the time of operation.

1st: Extent of Tumor Resection: in 30 surviving patients with "en
globe" meningiomas the tumor had been totally extirpated macroscopic-
ally in 28 of the cases (= 90 %) (Fig. 5). Only 2 patients, whose A.
carotis at the base of the skull had been circumgrown by the menin-
gioma, could not be completely relieved from the tumor. During the
time they survived, 5 and 1 year respectively, these patients re-
mained disabled and unfit for work respectively. Bone infiltrating
"en plaque" meningiomas, however, could only be extirpated in 2 pa-
tients. Only these 2 patients regained their full working capacity.

In the number of patients of CUSHING (1) (Fig. 5) there is a consid-
erably lower number of totally extirpated meningiomas of this local-
ization. Surgical death rate of these patients was lower, but their
catamneses show a higher percentage of persistent disorders of speech
and, accordingly, a relatively higher number (= 50 %) of patients un-
fit for work.
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2nd: The Age at the Time of Operation: This could be much lower in
many patients, if diagnoses were found as soon as the first symptoms
of brain tumor show (3). The localization-specific disorder of speech
is of minor importance in this respect, as it is distinctly a late
symptom.

Comparison of medium age levels at time of operation (Fig. 3) shows
that those patients who regained their working capacity had, at the
time of operation, been about 4 - 5 years younger than those who re-
mained partially fit to work or completely unfit. As, on the other
hand, brain tumor specific symptoms had shown much earlier in those
patients, who remained unfit for work than in the ones, who regained
their full or partial working capacity, diagnosis could have been
found at a younger age of these patients. Especially in cases of bone
infiltrating meningiomas, early diagnosis and extent of the possible
tumor resection are closely linked, which was pointed out especially
by GUIOT and co-workers (2) recently.

The chance of a complete prevention of specific defective syndromes
of the dominant temporal lobe - disorders of speech with hemipareses
or focal attacks, etc. - by early diagnosis and surgical treatment
seems to be more limited; patients who recovered from the specific
temporal lobe syndromes (N = 6) were more or less 15 years younger

(X = 37 years) than those with persistent disorders of speech (N = 7;
X = 52 years). Brain tumor symptoms in these patients would have al-
lowed diagnosis only about 1.7 years earlier.

The age at the time of operation is, thus, a factor of decisive im-
portance for the reversibility of temporal lobe syndromes. Complete
reversibility can generally be expected only in patients with mani-
festation of the disease and operation at an early age.

Summary

Catamneses of 40 patients with meningiomas of the dominant temporal
brain region out of a total of 116 patients with temporal meningiomas
are being discussed. Reversibility of dominant temporal lobe specific
defective syndromes as well as working capacity are closely linked

with age of patient at the time of operation and extent of tumor re-
section.
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Fig. 1. Frequency andDistribution of 64 surviving (N = 40) and dead
(N = 24) patients with meningiomas of the left dominant temporal re-
gion
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Fig. 2. Length of Catamnesis, pre-operative sequels, persistent de-
fective syndromes and working capacity of 40 patients with meningio-
mas of the dominant temporal region
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Fig. 3. Working capacity, age at time of operation and length of spe-
cific anamnesis in 40 patients with meningiomas of the dominant tem-
poral lobe

Fig. 4. Reversibility of pre-operative brain symptoms in 40 patients
with meningiomas of the dominant temporal lobe
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Fig. 5. Extent of tumor resection (&), working capacity (B) and re-
lative frequency of persistent disorders of speech (C) in patients
with meningiomas of the dominant temporal region

I. Own patients (N = 40)

IT. CUSHING's patients (N = 22)
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Recidivation and Possibilities of Surgery in Meningiomas of the
Middle and Posterior Third of the Longitudinal Sinus

K. HARTMANN and W. KLUG

To avoid endangering the patient's life the surgeon must accept limi-
tations with respect to the extent to which he can go when performing
surgery, when the median and posterior part of the longitudinal sinus
is affected by the tumor but not obliterated (1). The possibility of
recidivation exists (6, 16). Not only the surgical procedure itself
but also the detection of recurrent growths constitute problems (12).

Of the 112 parasagittal meningiomas of the middle and posterior sinus,
in nine cases we have operated on recurrent growths (Table 1) after
intervals ranging from just one year to 16 years. They were in part
of considerable size, exhibited a varying tendency to grow, and in
some cases had to be operated on several times (12, 13, 15, 16). In
the region of the anterior third of the sinus we have seen no recur-
rent growths (15). In one patient we excised a recurrent growth in
the galea before it became necessary, two years later, to remove an
intracranial recurrent growth. In another case we had to operate twice
on an intracranial recurrent growth, so that our experience extends
to 10 intracranial recurrent growths.

Table 1. Parasagittal Meningiomas of the Middle and Posterior Sinus
Thirds 112 Cases. Recurrent Growths

The ratio of 2 : 1 for the six females and three males affected re-
flects the distribution of all our 131 parasagittal meningiomas.

While in 2/3 of the cases (Table 2) no malignity was demonstrated

histologically, transitional malignant forms were described for the
three remaining cases (16). This concerned the case with the shortest
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interval, which was also clinically characterized by malignancy, but
also concerned the case with the longest interval.

Table 2. Intervals Precedg. Recur. Growth Op. (= R)
Case 7 Histology: "so-called malignant form"4R
9 Benign R
4 Benign R H oon op. day in diabetic coma
2 Benign R
5 "Sem|~mallgnant” R ’}‘ 39 thday post-op. . of pneumonia

6 Benign R
8 | st :. both benign

1 R Benign

3 R ( b after dischge) malignt clin course, histol. " semi-malignt”

IstOp$ 1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16
years

The recurrent growths (Table 3) manifested themselves principally by
fits and pareses. The problems lie, however, in the evaluation of
these clinical symptoms, which makes it difficult for the recurrent
growths to be detected. Fits and pareses - partly of the apoplectic
type - occurred in individual cases even years before the recidiva-
tion was detected (Table 4).

On the other hand, the diagnosis of "bloodflow disorders" or “"ad-
hesions" was made only a short while before the detection of the re-
current growth actually present. This happened to us in Case 9, a fe-
male, in whom Jacksonian attacks without loss of consciousness, fol-
lowed by pareses 2 1/2 years after the first operation and 6 1/2 years
before the recurrent growth was operated on, were interpreted as se-
quelae of bloodflow disorders, with the anterior cerebral artery in
middle position and a slightly bowed downward displacement of the ar-
teria pericallosa. Also, when the same patient came to be re-examined
on account of increased frequency of fits - this time (seven years
after the first operation and two years prior to the operation on the
recurrent growth) with loss of cinsciousness - adhesions were assumed,
the angiographic findings having remained unchanged. Presenting with
symptoms of constant fits and increasing hemipareses, finally with
headache, nausea, and hemianopia, the patient was operated on for re-
current growth after the midline echo, the anterior cerebral artery
and the arteria pericallosa now revealed distinct displacements. It
is worthy of note that nearly all patients with recurrent growths
finally revealed mental disorders to a more or less marked degree
(Table 3).
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Table 3. Symptomatology of Recurrent Growths

7 9 4 2 =) 6 8 1 3
Symptom \ Case Qs |QVv|0B|gD[OK|QR| @ sch|gB|gL
Ext. bulging + +
Giddiness + |+
Headache . . + |+
Nausea +
FitS (u-Unconsciousness) M BT B ol Y
Pareses R I IR PN I L el
Sens.disturbances + + + |+ +
Speech " |+ + |+
Mental " PO O N T I T S B B
Pappilloedema (+) (+)] +

Table 4. Course before Recur. Growth Op.
Occurrence of Fits and Pareses

Case
| stOp| P PFP| 7
Istop] FP F FFREPFA 9
Ist Op| PF FR 4
F = Fits Ist Op| F FF| 2
FU = With unconsciousness Ist Op| P15
P - Pareses Istop| F FRF| 6
istop__FFR Pl 8
Istop[ | 1
Years before Recur Growth Op. I st OP'E 3

B15¥BRTI0S 87654 321 $ RecGr
p.
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The technical tests (Table 5) were found to have a varying value in
the detection of recurrent growths. The strongest evidence was pro-
vided by angiography and, as far as such were conducted, scintigraphy
(10) and filling of the cerebral ventricles with air. It was the ob-
jective findings resulting from this that set the signal for operation.

Table 5. Technical Tests for Detection of Recurrent Growths

7 = 4 2 5| 6 8 1 3
Method \Case Qs|QV|QB|gDIQK|QR| Q Sch |gB. gL
Skull X-Ray | ®|®|@2 ||+ |02 |0 |0 s

Echo -EG + o
E:E:(a + + + | o | + + |+ | + + |

(rest?) (rest?)

Scanning + + (+]

Angbgrophy + |+ |+ ]+ + |+ L+ |+ |+ | +

Encephalograph + *

+ = pos. contribution ® = no contribution

Electro-encephalography and echo-encephalography were able to provide
indications and should be carried out as a routine measure in suspec-
ted cases.

In three operations on recurrent growths the sinus was found to be
completely infiltrated by the tumor, so that it could be removed over
a length of 15 em (2, 3, 4, 8, 11). While one patient died of broncho-
pneumonia on the 39th postoperative day, a further patient was still
psychologically disturbed on discharge and still had a paresis of an
arm and a spastic paraparesis. He was a double amputee and wore legs
protheses below the knee, and for this reason alone was handicapped

in walking. In this case, however, as already mentioned, the clinical
course of the disease was in any case malignant.

The tumor, which had penetrated through the bone into the galea, had
invaded far into the depths on both sides of the falx and had infil-
trated the roof of the sinus in its medial part over a length of 13 cm,
but had not obliterated it. The surgeon had to be content with re-
secting the part of the roof affected and closing it with a suture.
Eight months later it became necessary to remove the recurrent growth
in the galea. When, two months later, an intracranial recurrent growth
weighing 100 g was removed, the sinus was occluded and was removed
over a length of 13 cm. At the time of his discharge recurrent growths
were again detected in the galea and the patient's appearance reflec-
ted the fateful prognosis.
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In the case of the third patient, 45 years old, it was possible in a
second operation to remove the sinus that had been obliterated by the
tumor over a length of 13 cm, together with a strip of the falx cere-
bri of 1 to 2 cm in width, while preserving the inferior sagittal si-
nus. At discharge, the postoperative hemiparesis was found to have
receded well. Eight months after the operation the patient is doing
well, walks freely without a stick, and has just spent her holidays
in the mountains.

Our epicritical observations have induced us to develop surgical me-
thods which cause the tumorous growth gradually to infiltrate the si-
nus. Then, after a collateral circulation has developped, the oper-
ating surgeon is in a position to proceed radically in a second oper-
ation and also to remove the sinus as the probable source of a recur-
rent growth without endangering the patient (2, 3, 4, 7).

To this end we surround the sinus that has been attacked by the tu-
mor, but still perfused by blood, with a cuff of pedicled flaps de-
rived from the falx and dura (Fig. 1).

The case of a cerebral metastasis of a cholangio-cellular hepatic
carcinoma, which initially presented the appearance of a meningioma,
enabled us - due to the rapid growth of the tumor - to obtain an imme-
diate check on our procedure on the basis of the autopsy material.

The tumor had destroyed the bone, infiltrated into the galea and
attacked the sinus; but as the latter was still patent, it could not
be resected.

The dura was now incised on both sides in a semi-circular manner and
folded together over the sinus.

The pictures (Fig. 2) show schematically how this was done. Thus, the
procedure followed was carried out in the expectation that the slow
further growth of the tumor would lead to a gradual occlusion of the
sinus and that an appropriate collateral circulation would develop.
Three days after the operation a total paralysis of all the extremi-
ties occurred. But this initially alarming picture then improved very
rapidly and the paralysis disappeared. Six months after the operation
the patient died of cachexia with hepatic metastases and ascites.

Although the initially existing pareses had virtually disappeared,
and had not reappeared until the end, at autopsy an occlusion of the
superior sagittal sinus in its medial third was seen (Fig. 3) 15 cm
from the frontal end, at one localized point. It was observed histo-
ligically that the sinus had not been obliterated by the tumor tissue
but by fibrous hyperplasia of its interior wall.

In our efforts to avoid an interruption of the sinal circulation

(1, 5, 9, 14), as far as possible, in other cases we replaced the in-
vaded sinus by a falx-dura cuff which was formed around a plastic
tube which, for the duration of the operation, secured the venous
drainage and was removed afterwards. A plastic tube - of the type we
use for Redon drainage - was also employed in one case as a permanent
implant to bridge the sinus defect.

With this report it was our intention to make a contribution to the
plastic methods of sinus surgery for use in parasagittal meningiomas.
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Fig. 1. A cuff of pedicled parts of the falx and dura embraces the
superior sagittal sinus

Fig. 2. Dura incised in a semicircular fashion on either side, folded
together above the superior sagittal sinus and sutured to form a cuff.
Plastic closure of the dura defect
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Fig. 3. Sections through the superior sagittal sinus surrounded by
structures affected by the tumorous growth. At a distance of 15 cm
from the frontal end, the sinus is closed
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Tentorial Meningiomas
R. A. FROWEIN

Three facts are well known about the tentorial meningiomas (TM):

first that they are rare, since they represent only 4 % of all intra-
cranial meningiomas, respectively about 18 % of cerebellar meningio-
mas (M),

second that they can grow "on iceberg" above and below the tentorium,
which, however, was observed in only 1/5 of our cases,

third that they are often, but not regqularly, irrigated by the tento-
rial artery (Fig. 1 and 2).

On the other hand, it is less known, at least for me, that wrong diag-
nosis (in our material) amounts to 16 %, the recurrences to 18 %, the
prospect of full working capacity may be 11 %, and the lethality rate
up to 19 - 36 % (Table 1).

The wrong diagnoses have different reasons, as shown by Prof. TONNIS'
(10) patients treated in Wirzburg, Berlin, Langendreer and Cologne,
and by our patients, totalizing 45 cases (Table 2).

Age and Sex: 2/3 of the cases were female and 1/3 male. Age ranged
from 30 to 60 years, the average being 48 years. There was one child,
and four patients were more than 60 years of age.

Evolution amounted to 3 to 5 years on average, but in 13 % of the pa-
tients evolution was of a few months only, which led to the wrong di-
agnosis of a malignant tumor.

As regards the various clinical examinations, we observed that (Table
3):

- the complaints are unspecific in most cases.

As to the neurologizeal symptoms, PETIT-DUTAILLIS and coll. (6) des-
cribed the coincidence of cerebellar deficit with hemianopia as a
special syndrome in 1953.

This syndrome was found rarely by BARROW and HARTER (1), but there is
no doubt that it was the reason for one of our wrong diagnoses.

Altogether, the results of out-patient investigations, namely case
history, neurological syndrome, X-rays and EEG are not specific for
tentorial meningiomas.

This unfavourable situation was decidedly improved by <sotope diag-
nosis: by application of As 74 and Cu 64, nearly all the results be-
come positive; in 70 % of the cases there are strong concentrations
in the tumor region and also in the cerebellar fossa. This good re-
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Table 2. Forty-five tentorial meningiomas: duration of
evolution, age at surgery, postoperative course

Table 3. Diagnostic value of the several methods of examination

110



sult, however, is certainly favored by the fact that the patients were
investigated comparatively at a late stage and, therefore, with very
large tumors. There is no proof that the small tumors will give the
same excellent results (4).

Despite a positive scintigraphy, the surgeon needs the arteriography
(Fig. 2). Displacement of vessels occurs only in the presence of tu-
mors large enough. SCHECHTER and coll. (7) regard the curved elevation
of the superior cerebellar artery as a specific sign of the TM on ice-
berg.

On the other hand, SMITH and coll. (8) destroyed the myth of the ten-
torial artery, not only because this vessel can be seen in about 60 %
of the TM only, and is hypertrophied even more seldom, but also because
it is not specific and appears also in angiomas, malignant gliomas,
trigeminal and acoustic neurinomas, etc.

In earlier cases both carotid and vertebral arteriographies were not
performed regularly as done nowadays. Consequently, a strong opaci-
fication, meningioma stain, may occur more often than in 50 % of the
cases as has happened until present.

It has to be taken into consideration, however, that the larger por-
tion of infratentorially but medially developped Ms appears super-
posed on the transverse sinus in the lateral projection of the arte-
riography because of the tentlike ascending tentorium.

Nowadays a complete diagnosis can be achieved by scintigraphy and ar-
teriography. The wrong diagnosis and the non-detection of the TM prac-
tically belong to the time before the isotopes or are due to an in-
excusable omission of scintigraphy.

Despite the complete scintigraphic and arteriographic diagnosis, a
pneumoencephalography or ventriculography was also performed in 2/5

of our cases within the last few years. This was done in order to

find out the best operative approach to the tumor. Besides, pneumence-
phalography demonstrated that half of these cases already showed a
considerable hydrocephalus. This fact proves that the operation of

the TM is the only, though limited chance.

However, the question of the most favorable operative approach was al-
ready cleared by CASTELLANO and RUGGIERO (1953) (2) based on OLIVE-
CRONA's material (5) in the sense that the operation must not only

be performed by the infratentorial but only or also from the supra-
tentorial approach. Nevertheless, CUSHING (1938) (3) operated on all
his 15 TM by the infratentorial route and also had lethality of 27 %,
nearly the same result as OLIVECRONA. This might have been so because
CUSHING operated on nearly all his T in two steps.

Nowadays surgery in the sitting position works similarly and is im-
proving with not too aged patients. Even this method, however, can
hardly improve the high lethality of the medial M of the free edge of
the tentorium, the so called "carrefour falco-tentoriel" (9). This
localization is considered the most difficult, also in the statistic
material of BARROW and HARTER (1).

In our cases the age of the patients was not decisive. Operative-

mortality in patients over 45 years amounted to 53 %, in younger pa-
tients to 46 %.
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All these diagnostic and operative technical difficulties are seen
again in the unsatisfactory catamnestic results:

In our series only 10 out of 23 patients who survived the first oper-
ation achieved full working capacity; this means 22 % of all patients.
In addition, 9 patients regained a limited working capacity. According-
ly, there are about 2/3 of the patients who returned to a job or to
homework, but often after a long rehabilitation period.

The reasons for this are the serious defects such as hemianopia, pa-
reses, mental disturbances, rarely epilepsy, but recurrences in 10 %
of the cases. These disturbances were partly reversible, especially

if the edema was venous in origin. This can, perhaps, be improved by
carefully sparing the veins and by avoiding the errors committed by

us.

REFERENCES

1. BARROW, H. J., HARTER, D. H.: Tentorial meningiomas. J. Neurol.
Neurosurg. Psychiat. 25, 40 - 44 (1962).

2. CASTELLANO, F., RUGGIERO, G.: Meningiomas of the posterior fossa.
Acta radiol. (Stockh.) Suppl. 104 (1953).

3. CUSHING, H., EISENHARDT, L.: Meningiomas. Springfield/Ill.:
C. Thomas 1938.

4, FROWEIN, R. A., WILCKE, O.: Meningiomas. In: Handbook of Clinical
Neurology (eds. VINKEN and BRUYN). Amsterdam: North Holland Publ.
Comp. (in press).

5. OLIVECRONA, H.: The surgical treatment of intracranial tumors.
In: Handbuch der Neurochirurgie, Bd. IV/4. Berlin - Heidelberg -
New York: Springer 1967.

6. PETIT-DUTAILLIS, D., GUIOT, G., PERINO, A.: Méningiomes tentoriels
perforants. Rev. Neurol. 89, 523 - 525 (1953).

7. SCHECHTER, M. M., ZINGESSER, L. H., ROSENBAUM, A.: Tentorial
meningiomas. Amer. J. Roentgenol. 104, 123 - 131 (1968).

8. SMITH, D. R., FERRY, D. J., KEMPE, L. G.: The tentorial artery:
Its diagnostic significance. Acta Neurochir. 21, 57 - 69 (1969).

9. TALLAIRACH, J., DAVID, M., FISCHGOLD, M., ABOULKER, J.: Falco-
tentoriographie et sinusographie basale. Presse Med. 59, 725 -
772 (1951).

10. TONNIS, W.: Die Behandlung der Meningiome des Tentoriums. Arch.
klin. Chir. 183, 48 - 49 (1935).

12



Fig. 1 a

Fig. 1 b

Fig. 1 a - d. Lateral view of a left supratentorial meningioma on
carotid arteriography; the tumor is partly irrigated by the tentorial
artery
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Fig. 2. Infratentorial meningioma: left lateral vertebral subtraction
arteriography
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Meningiomas of the Posterior Fossa - Disturbances of CSF
Circulation and Brain Stem Functions

R. KNUPLING and E. C. FUCHS

Introduction

The complications which sometimes follow ventriculography, or post-
operative edema in the presence of tumors of the posterior fossa may
be caused by disturbances in CSF circulation. RISA cisternography
(131 I-HSA) is a method for studying the dynamics of CSF circulation.

Material and Methods

In 29 out of 33 cases of meningioma of the posterior fossa, the tumor
had not been diagnosed until a hydrocephalus had developed. Pneumence-
phalographic studies demonstrate that disturbances of infratentorial
CSF circulation may induce a hydrocephalus even when no aqueduct oc-
clusion is present. RISA cisternography indicates that CSF flow to the
superior sagittal sinus is delayed because the CSF passage through the
mesencephalic cisterns is extensively blocked at the level of the ten-
torial notch. For this reason, a pathological filling of the ventri-
cular system occurs (Fig. 1). Even at this stage, CSF pressure is in-
creased to the same extent within the infratentorial and the supra-
tentorial space.

The expanding lesion within the posterior fossa eventually causes a
chronically progressing herniation, upwards through the foramen ten-
torii and later, in most cases, downwards through the foramen magnum.
Generally a discrete homolateral or bilateral hyperreflexia, more
pronounced in the hindlimbs, is an early sign of the ascending trans-
tentorial herniation. This results from compression of the contralat-
eral or of both cerebral peduncles against the clivus and the tentor-
ial margin. Histological studies demonstrate the localized mesence-
phalic reactions in the region of the cerebral peduncles (edema, cel-
lular reactions, demyelinization, gliosis) (Fig. 2) (3, 4). Clinically,
latency shifts of auditory evoked potentials (2) may appear later, as
a sign of compression of the mesencephalic tectum, which is primarily
protected by the anterior cerebellar lobe displaced rostrally. Distur-
bances of consciousness, the corneomandibular reflex and pathological
oculovestibular and oculocephalic reflexes (1, 5) indicate, at a later
stage, that edema affects the mesencephalic and pontine tegmentum as

a result of the progredient centripetal compression.

When the compensating supratentorial hypertension decreases during
ventriculography or by ventricular drainage in the stages of hydro-
cephalus or of midbrain compression, disturbances of consciousness

and vegetative dysregulations may occur as a result of an acute as-
cending transtentorial herniation. Tachyarrhythmia in the electro-
cardiogram should be interpreted in this way. We recorded disturbances
in consciousness and/or vegetative dysregulations in 8 out of 20 ven-
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triculographies in both late stages. Moreover, pneumoventriculographic
visualization of the infratentorial CSF spaces was insufficient in
many cases during both late stages. Consequently, if we suspect an ex-
pansion in the posterior fossa, we prefer to localize the focus during
both late stages by homolateral angiography. Angiographic studies did
not cause any complication during both late stages, and demonstrated
satisfactorily the tumor expansion in all 11 cases (contralateral dis-
placement of the chorioidal loop and/or rostral displacement of the
superior cerebellar artery and/or contrast staining). A dislocation

of the chorioidal loop of the inferior posterior cerebellar artery in-
dicates the displacement of the fourth ventricle (Figs. 3 and 4).
In some patients CSF hypertension continued during the postoperative
phase. RISA cisternography demonstrates that this is a result of a
persisting CSF congestion at the level of the mesencephalic cisterns.
Postoperative perifocal edema may, in this way, cause a progressive
ascending herniation and a compression of the mesencephalic and pon-
tine tegmentum. In the group of 11 patients with meningeomas of the
posterior fossa and with preoperative signs of midbrain compression,
the rate of postventriculographic and of postoperative complications
was especially high. In this stage, only 6 out of 11 patients sur-
vived the phase of the postoperative perifocal edema. In this stage,
only those patients survived who did not have a ventriculography or
who had it just before surgery. In this stage, furthermore, only
those patients survived the phase of the postoperative perifocal
edema, whose brain stem was bilaterally decompressed. In our experi-
ence, postoperative perifocal edema during both late stages may be
overcome best by bilateral suboccipital craniotomy, laminectomy of
the atlas and a duraplasty, or if adequate supplementary space is
provided by incision of the tentorium through a transtentorial ap-
proach (Table 1).

Table 1. Meningiomas of the posterior fossa

Stage Lesion Symptoms Diagnostic Treatment
Procedures

I Focal

IT Expansive

III Hyper- Mesencephalic | Hydrocephalus | Echo - EG Extirpation
tensive cisterns (RISA) bilateral

IV Herniation| Basis Pyramidal Angiography dgcompres—

mesencephali signs sion
Summary

Meningiomas of the posterior fossa manifest themselves, in most of
the cases, by disturbances of CSF circulation (hydrocephalus in the
echoencephalogram) or by signs of ascending transtentorial herniation
(homolateral or bilateral hyperreflexia more pronounced in the hind-
limbs). During these stages we prefer homolateral angiography to lo-
calize the lesion, and bilateral suboccipital craniotomy, laminectomy
of the atlas and duraplasty to decompress the brain stem.

Key Words

Meningioma, posterior fossa, CSF circulation, brain stem functions,
bilateral decompression.
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Fig. 1. The RISA cisternogram demonstrates CSF congestion at the lev-
el of the mesencephalic cisterns, pathologic reflux into the ventri-
cular system and delayed CSF flow to the superior sagittal sinus
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Fig. 2. Bilateral, localized demyelinization in the area of the cere-
bral peduncles (myelin sheath stain)

Fig. 3. Meningeoma of the posterior surface of the right petrous bone.
Ventriculography: displacement of the fourth ventricle
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Fig. 4. The same case as in Fig. 3. Homolateral angiography: dis-
location of the right choroidal loop indicating contralateral dis-
placement of the fourth ventricle
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Meningiomas in Childhood
G. PENDL

Introduction

Meningiomas are extremely rare in the pre-adolescent age group. If
observed, they are noteworthy for their tremendous size and unusual
location. The following is a report of 2 of the author's own cases.
These were of special interest, since one of them was associated with
von RECKLINGHAUSEN's disease, while the other occurred in combination
with histiocytosis-x.

Case Reports

The two pediatric cases presented were selected from a total material
of 45 intracranial and 10 spinal meningiomas seen in the past 4 years.

Case 1

From birth this 5-year-old boy had von RECKLINGHAUSEN's disease with
peripheral facial palsy and café-au-lait spots. After endotracheal
anesthesia for orchiopexy generalized convulsions occurred postoper-
atively. Postictal paresis of the left extremities with exaggerated
reflexes persisted for 24 hours. The child was admitted to the neuro-
surgical department for papilledema, more pronounced in the right eye,
and uncoordinated EEG with accentuation of dysrhythmic tracings on the
right side.

On admission the patient was found to be fully oriented and alert.
Clinical signs and symptoms other than congenital weakness of the
buccal branch of the right facial nerve and choked disks bilaterally
were absent. A Technetium brain scan revealed increased activity in a
right central area of approximately 5 cm diameter (Fig. 1). On carotid
angiography the anterior cerebral artery was found to lie in a midline
position with discrete evidence of a poorly vascularized spherical tu-
mor localizing in the central region. Two weeks following the onset of
clinical symptoms the patient was subjected to surgery. On right pa-
rietal craniotomy dural tension was found to be normal without any
evidence of straining. With the dura opened the gyri were seen to be
flattened and the sulci effaced. Tumor tissue was not noticeable at
the brain surface. The postcentral region showed increased consistency.
Incision of the cortex produced a sharply demarcated tumor in a depth
of 1.5 cm, which was dissected and piece-meal resected. A major arte-
rial vessel, coursing up from the depth and apparently supplying the
tumor tissue, was clipped. Exploration of the tumor cavity showed it
to be 5 to 6 cm in diameter and surrounded by medullary tissue. There
was obviously no communication between the tumor cavity and the ven-
tricular system. Both intra-operatively and on subsequent histological
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examination the tumor was identified as a meningioma. Postoperative
recovery was rapid. There were no neurological deficits, and anti-
convulsive therapy was gradually withdrawn in the following months
with the patient being followed up by EEG at regular intervals. One
year postoperatively, the child goes to school, is making good pro-
gress and learns to swim.

Case 2

Since her first year of life this 16-year-old girl has been followed
up at the pediatric department for histiocytosis (HAND-SCHULER-CHRIS-
TIAN's disease) with manifestations in the bony skull, the floor of
the sella, the vertebral column and the pelvic floor. On a routine
follow-up she was found to have papilledema bilaterally. A Technetium
brain scan revealed increased activity in a right fronto-parietal
area the size of an apple (Fig. 2), far in excess of the activity
usually associated with granuloma formation. The right carotid angio-
gram corroborated the extension of the space occupying process. The
girl showed stunted growth and mental retardation. Neurological find-
ings, however, were non-contributory. Surgical exposure of the space-
occupying process revealed an extensive frontal meningioma localized
at the falx., This was extirpated in toto together with portions of
the falx. The presumptive diagnosis of meningioma of the falx was
confirmed by histological evidence. The postoperative course was un-
eventful except for temporary left hemiparesis, which subsided after
a few days. The patient was discharged 12 days postoperatively. Neu-
rological findings were still negative 8 months postoperatively.

Discussion

Meningiomas account for about 2 to 3 percent of pre-adolescent neo-
plasms in major tumor collectives. In his critically reviewed and
reclassified material of 1.375 tumors involving the central nervous
systems JELLINGER (5) found 4 out of a total of 173 tumors in children
up to the age of 16 years to be meningiomas (= 2.3 percent). In adults
the ratio was 313 of a total of 1.202 (= 26 percent). MATSON (9) re-
ported only 3 meningiomas among 750 tumors in children under age 14
years. The incidence of connatal meningiomas is still lower. JELLINGER
and SUNDER-PLASSMANN (6) gathered 7 cases from the literature, but
none in their own series of 56 connatal intracranial tumors.

The remarkable size of these tumors in children and the absence of
gross neurological signs (see our case 2) is well documented by other
workers (3, 7, 9, 14). Intracerebral meningiomas completely surrounded
by brain tissue, such as our case 1, which do not have any contact
with the brain surface, the dura mater or the ventricular system, are
extremely rare (1, 2, 7). Meningiomas are rarely associated with von
RECKLINGHAUSEN's disease, although the combination of these 2 patho-
logies is well established. A recent report (10) documents the pos-
sible combination of neurofibromatosis and juvenile xanthogranulo-
matosis. This is in agreement with our case 2, where an extensive
meningioma of the falx was associated with histiocytosis-x. The con-
siderably increased activity such as was shown on the brain scan in
our case might have suggested a granuloma, since granulomas are oc-
casionally visualized as a circumscribed area on the scan (12). A co-
existence of the 2 pathologies in our case is probably accidental.

Both our cases were characterized by a relatively large size, such as
is well established in the literature for pediatric meningiomas. Con-
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sidering that one was fully intracranial, while the other presented
as a giant space-occupying process at the falx in association with
histiocytosis and was virtually asymptomatic, the designation of men-
ingiomas as "chameleon among the brain tumors" (4, 8, 11, 13) appears
to be fully justified.

Summary

Of a total of 55 meningiomas only 2 affected children. Both presented
interesting aspects. Case 1, a 5-year-old boy, had a purely intracra-
nial meningioma in the right parietal region. There was no communica-
tion with either cortex or dura mater and no evidence of a possible
origin from the ventricular system or choroidal plexus. The patient
showed clinical signs of von RECKLINGHAUSEN's neurofibromatosis. Case
2, a 16-year-old girl, had a large fronto-precentral meningioma of the
falx on the right side, which was associated with long-standing his-
tiocytosis-x. Xanthogranuloma had to be ruled out in the differential
diagnosis. Total resection of the tumor was possible in either case
without any neurological deficits.
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Fig. 1. Technetium brain scan in a 4-year-old boy with a history of
von RECKLINGHAUSEN's disease. Isotope activity in the right parietal
region is suggestive of meningioma

Fig. 2. Technetium brain scan of a 16-year-old girl with a history of
histiocytosis-x. The pronounced activity in the right frontoparietal

region near the midline is suggestive of meningioma rather than granu-
loma
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Multiple Sclerosis
Misdiagnosis



Neuropathology of Multiple Sclerosis
J. PFEIFFER

Multiple sclerosis (MS) is a disease with no indication for neurosur-
gical intervention. If, nevertheless, it has become the subject of
this Neurosurgical Congress as "misdiagnosis", this is probably be-
cause the differential diagnosis between MS and tumor always causes
difficulties. NONNE (77) had already pointed out the problems of dif-
ferential diagnosis between compression of the spinal cord and MS.
The difficulties of MS diagnosis are also reflected in our own mate-
rial.

In the last 10 years we diagnosed MS morphologically 22 times. These
are about 0,5 % of our annual autopsy material. Among these 22 mor-
phologically confirmed cases of MS a different clinical diagnosis had
been made in 8, i. e. in more than one third of the cases. Clinically,
a tumor was erroneously diagnosed twice, amyotrophic lateral sclerosis
twice, and arachnitis optico-chiasmatica, cerebral venous thrombosis,
LANDRY's paralysis and an endogenous psychosis once each. In 3 other
cases MS had been considered, together with systemic degeneration, ce-
rebrospinal syphilis and hysteria.

On the other hand, MS had been diagnosed clinically 4 times without
morphological confirmation. We have never seen coincidence of MS
and brain tumor. CURRIE and URICH (23), however, collected not less
than 18 such cases.

The morphological diagnosis begins with the CSF cytogram. It reflects
the intravital morphological processes in the CNS. For the morpholo-

gist the main interest is due to the immunologically relevant lymphoid
and plasma cells (10, 11, 34, 95, 103, 73).

In 10.000 unselected CSF sediments we saw lymphoid cells (immunoblasts)
in 14 %, plasma cells in 2 %. Among the 1426 cases with lymphoid cells
(14 %) the clinical diagnosis of MS was the most frequent (15 %), fol-
lowed by the diagnosis of abacterial meningitis (13 %). Among the 227
cases with plasma cells (2 %), MS was clinically diagnosed in 10 %.

In 143 cases of "clinically certain" MS we saw a lymphocytic reaction
in the CSF in 48,1 %, a monocytic reaction in 20,1 %, in a mixed lym-
pho-monocytic reaction in 12,6 %, and furthermore lymphoid cells in
52,3 % and plasma cells in 4,2 %.

This combination of a lymphocytic reaction with numerous lymphoid
cells is a characteristic criterium to facilitate the diagnosis of

MS. According to those cytological criteria, the CSF cytogram of 601
cases of MS suspected was considered typical in 28 %, and suspicious
of MS in further 32 %. In 7 % the cytogram revealed another diagnosis.
Correlative examinations between light- and electronmmicroscopic cell
preparations confirmed our criteria for differentiating lymphoid and
plasma cells by the light microscope (102). SCHLOTE and ROSS (102)
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also found significant correlations between the left wave of the nor-
momastix reaction and the degree of lymphocyte transformation in our
material.

Morphologically the picture of MS is well defined and familiar to you.
There are multilocular foci with a definite tendency to affect the
ventricle walls, especially the tissue around the ventricle corners
(Fig. 1), and also the areas near to the surface of the brain stem
and spinal cord (Fig. 2), although here there occasionally is a fine
edge of preserved medullary sheaths below the pia mater. In view of
this distribution, the question has been raised again and again as
to whether some noxious agent enters the cerebral tissue by way of
the CNS. Convincing investigations (69), with the aid of consecutive
serial sections, show a close correlation between the foci and the
venous plexus which is, in fact, particularly well evidenced around
the ventricle corners or the lower cornua (Fig. 1). LUMSDEN (69) was
able to correlate the partly wetlge-shaped foci near to the surface
with corresponding radiating veins. His investigations confirm ear-
lier, similarly careful investigations by FOG (39, 40) and MACCHI
(70) . The distribution of foci is therefore not quite hazardous but
related to certain angio-architectonical distribution patterns. This
is why sometimes a remarkable symmetry of foci can be observed.
PUTNAM's (85, 86) conception of the role of thrombosis, nevertheless,
could not be confirmed (70, 69).

Besides the discontinuity of the foci, it is the mode of distribution
and the pattern of damage that characterises MS morphologically. The
foci, sometimes visible only with a magnifying glass or microscope,
develop like a sleeve around thin-walled veins with a lumen of 0.5 -
0.1 mm around which such foci of demyelinization can also be arranged
like a string of pearls (69). Larger foci form by confluence. On their
margins the finger-like tongues of demyelinisation described by DAW-
SON can sometimes be seen following the veins. This linkage with ves-
sels, however, is only one aspect of the distribution, while another
is distribution per continuitatem over neighbouring medullary seg-
ments.

It has long been known that cyto-architectonic boundaries do not af-
fect the distribution of demyelination foci. At the first sight de-
myelination is undoubtedly the most impressive morphological finding,
especially in the old, "burned-out" foci in which no medullary sheath
substance is demonstrable any more, and where the focal borders may
be extremely sharply defined (Fig.3a). In more recent foci they are
indistinct: The regions show varicosities and bud-shaped loosening of
the medullary sheaths. According to the age of the focus, the lipho-
phages which have taken up the medullary sheath decomposition products
lie densly packed or more loosely and migrating towards the vessels
(Fig. 3 b). This is certainly the characteristic picture of the clas-
sical plaque but there are also medullary shadow foci (Fig. 4) in
which only a more or less distinct bleaching of the medullary sheath
covering is recognizable without there being a complete destruction
of the medullary sheath. Destruction of the medullary sheath, i. e.
damage of the oligodendroglia cells forming the medullary sheaths,

is one characteristic. The other is lively proliferation of astrocyte
fibers. This fiber gliosis gave rise to the denomination of the dis-
ease. For a long time the gliosis leading to sclerosis was considered
only a reaction to the medullary sheath damage. According to recent
electron-microscopic examinations it is probable that the astrocytic
fiber proliferation is ‘essential in MS since - as pointed out by JACOB
(61) - especially in the medullary shadow foci the fiber gliosis may
greatly exceed the extent of the medullary sheath damage. Thus, it is
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even possible to find preserved medullary sheaths sheated by astro-
cyte processes. PERIER and GREGOIRE (83) confirmed this astrocytic
reaction, with the electron-microscope mainly a wrapping up of the
axons, which remain largely preserved within the foci, as known for

a long time. The nerve cells, too, are preserved where a MS focus
extends into the gray matter (Fig. 5). However, neither the type of
demyelination nor excessive fiber gliosis, nor preservation of axons,
are specific, since similar pictures are found e. g. in parainfectious
encephalitis (60). Electron-microscopically, narrowing of medullary
sheaths and, occasionally, pictures which must probably be regarded

as signs of remyelination are also seen e. g. where an oligodendroglia
cell wraps up several naked axons (89). The assumption based on light-
microscopy that mesenchymal cells also take part in the regeneration
and formation of medullary sheaths (34) loses in weight in view of

the electron-microscopic findings (99, 51). On the other hand, McDONAID
(71) considers that the clinical remissions are also related to a re-
duction of edema in the focal regions. This edema may lead to distinct
focal swellings presenting the picture of tumor-like space-occupying
lesions and, therefore, is of differential diagnostic importance. In
my experience, however, the focal swelling is due to edema only in

the initial stage of acute episodes. HERRMANN and JACOB (57), and
JACOB (61) attributed the swelling, especially in the medullary shadow
foci, to glia cell proliferation. This agrees with LUMSDEN's (69)
electron-microscopic pictures, which show intracellular edema of the
astrocytic processes as being the source of the swelling. Only in
later stages signs of shrinking develop, restricted to the densely
gliotic foci, which may lead to dilatation of the ventricles. There
has been repeated discussion as to whether there are pathogenetic re-
lations between the marked fiber gliosis and glioma formation in con-
firmed MS (91, 23). This idea is particularly appealing in the case

of astrocytomas or subependymal gliomas. In view of the great rarity
of their co-existence, however, this should be considered with reserve.

The role of astrocytes in demyelinating diseases, however, gains spe-
cial importance from the immunological studies of WEINRAUDER and LACH
(113) . These authors found an immunofluorescence of brain-specific
antigens only in astrocytes.

So far we have dealt with the foci which are, of course, the most
obvious manifestation to the morphologist. However, as regards the
question of whether MS is based on a generalized pathological process
of glial tissue, we are also interested in examinations of tissue out-
side the demyelination foci. Chemical studies have shown that here,
too, the chemical composition is not normal (20, 21, 22, 27, 32, 47 -
50) . The total phospholipid content is reduced, even in apparently
normal regions, as is the content of highly unsaturated fatty acids.
The triglyceride and cholesterol ester content, on the other hand,

is raised (31). Nevertheless, LUMSDEN (69) warns against prematurely
concluding from these data that morphologically apparently intact re-
gions are also affected, since serial sections have shown that small
foci are far more common than one is inclined to assume on the basis
of routine examinations (114).

The weakness of overall chemical analyses is overcome by enzyme histo-
chemistry, with the aid of which it has been possible to demonstrate
changes in the marginal zone of the foci (9, 59, 46). Combined bio-
chemical and electron-microscopic examinations of biopsy material
proved a significant increase in acid proteinases and a reduction of
cerebrosides outside the foci (89, 8, 90). According to BOWEN and
DAVISON (12) the monocytes and according to LAPRESLE (64) the lympho-
cytes (52) are the carriers of proteinases.
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Electron-microscopic examinations have also shown that especially the
thicker medullary sheaths not uncommonly present splitting up of la-
mellae and formation of buds (89). Often axons were only partially
covered by thin medullary sheaths. Astrocyte processes showed increased
and enlarged lysosomes. Signs of remyelination were also found. The
nuclei contained tubular and microfilamentary material (87). Of spe-
cial importance was the electron-microscopic demonstration of lysosome-
rich mononuclear cells.

These studies of seemingly normal areas outside the foci demonstrable
by light microscopy are of great importance for our understanding of
the pathogenetic process. RINNE's (89) studies showed a considerable
alteration of the astrocytes outside the foci. He discusses whether
these astrocytes with increased hydrolases digest the bud formations
of the myelin sheaths, and whether, in connection with this, it comes
to an autoimmune processes, caused by an escape of encephalitogenic
protein into the intercellular substance, since liberated encephali-
togenic protein was demonstrated biochemically (2) in these regions.

The problem of neuroallergy or of a possible virus ethiology has a
long tradition in German medical literature. I need only to mention
PETTE (84), SCHALTENBRAND (100) and HALLERVORDEN (53 - 55). Morpho-
logical analogies of MS to complications of rabies inoculation (109,
110) , to post-vaccinal reactions (29), or to the picture of demyelin-~
ation encephalitis after repeated brain dry cell injections (62) may
be mentioned as examples. The morphological similarities between acute
disseminated encephalomyelitis and experimental allergic encephalomy-
elitis in animals have been familiar to us for a long time. Conclusions
by analogy have been drawn from this, as done by HALLERVORDEN (53, 54),
who compared the ring spot foci of tobacco mosaic virus disease with
the peculiar lamination picture of demyelination observed in all tran-
sitional forms from the typical MS focus to the complete picture of
concentric sclerosis (Fig. 6 a - c). Such concentric foci led ULE and
KRAEMER (111) to establish the foci's rate of growth at 0.24 to 0.46
mm per day in a case with acute clinical course and, therefore, easily
observable. With similar calculations LUMSDEN (69) arrived to rates

of 1 cm per month to 2 - 4 mm per year. The range of variation is
therefore considerable. Anyhow, it is interesting that the foci can
progress very rapidly.

It is just in these recent foci that the inflammatory reaction - not
yet discussed in detail - is especially impressive. Similar to the CSF
sediment, we find, besides small lymphocytes, above all enlarged lym-
phoid cells and plasma cells, as already described 1908 by OPPENHEIM
(82) . The importance of these transformed lymphocytes and of the plas-
ma cells for immune processes has meanwhile been confirmed many times.
In the marginal focal zones most strongly infiltrated by mononuclear
cells SIMPSON et al. (97, 98) found intensive local IgG formation with
the aid of immunofluorescence methods. These findings confirmed in-
vestigations (42) of an enrichment of gamma-globulin in the foci with
the aid of iodine 131-labelled gamma-globulin. It has been known for
some time (62, 112) that CSF of MS patients contains relatively more
gamma~-globulin or IgG than the serum. The studies of TOURTELOTTE and
PARKER's (107), which showed no increased passage of bromide or al-~
bumin, i. e. substances that pass the barrier easily, from the blood
to the MS foci, but a local enrichment of IgG, support the fact that
this is not a consequence of a disturbance of the blood-brain barrier.
Studies with labelled gamma-globulin also indicate local immunoglobulin
formation, in the damaged brain tissue (25, 26). TOURTELOTTE's investi-
gations (108) suggest that the infiltrated mononuclear cells act as
IgG formers. He assumes that an antigen sensitizes the lymphocytes
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locally and induces them to form myelin-toxic antibodies. He sees
good correlations between the local IgG level and the degree of de-
myelination. A similar concept of continuous antigen stimulation with
proliferation of antibody-producing cell clones in MS was arrived at
by LINK (68).

HALPERN et al. (56) found a pronounced destructive tendency in the ef-
fect of such stimulated MS lymphocytes on cultures of embryonic rat
nerve cells when the lymphocytes were obtained from patients in an
acute episode. HAUW et al. (58) observed such an effect of MS-lympho-
cytes on human fetal cell cultures.

Similar toxic effects on oligodendroglia cell cultures were also found
with sera of MS patients (88), i. e. not only with the aid of a cell-
bound immunoactive substance. The myelinolysis in the tissue culture
was accompanied by growth stimulation of edematous, swollen astrocyte
processes as also occures in foci of MS. Knowing that transformed lym-
phocytes may become aggressive towards nerve tissue, we have to ask
what agent induces the transformation. The finding that serum and CSF
of MS patients have toxic effects on glia cells has a parallel in in-
vestigations of a transformation effect of serum and CSF of MS patients
on lymphocytes. FOWLER et al. (41) demonstrated a statistically signif-
icant lymphocyte transformation following the effect of CSF of MS pa-
tients. Similar results were obtained by FRICK and STICKL (43), who
attributed the cell-specific effect of the CSF of MS patients to im-
munoglobuline.

DAU and PETERSON (30) saw the same lymphocyte transformation due to
the effect of an encephalitogenic protein which plays an important
part in the development of experimental allergic encephalomyelitis.
The lymphocyte transformation due to the effect of this basic protein,
however, is only slightly more pronounced in MS patients as compared
with the effect on controls. As stressed by CASPARY and FIELD (16)
this is not a MS-specific effect.

This phenomenon of significant but not MS-specific immune reactions
is found in quite a number of other experiments, such as the RNA-
synthesis inhibition in normal lymphocytes by MS sera (78), in the
macrophage or leucocyte migration inhibition test (115), or in lym-
phocyte stimulation by phytohaemagglutinin. These experiments (45)
showed a clear correlation between the stimulation rate of MS lympho-
cytes by basic protein and the activity or severity of the disease.
However, they were not MS-specific. Nevertheless, these results in-
dicate immunological processes originating in the destruction of me-
dullary sheath tissue (45, 30). Remarkable is the cellular hypersen-
sitivity to the synaptosome-like fraction (5). Although, admittedly,
any intravital damage of central nervous tissue leads to alterations
of the immunity situation with sensibilization of the lymphocytes, FIELD
and CASPARY (35) are probably right in asking why does not any cere-
bral trauma or any cerebral circulatory disorder leading to tissue
destruction, induce autoimmune processes such as are assumed to exist
in MS.

The just published analysis of 60 MS-cases by CURRIER et al. (24),
however, showed, indeed, more cases with trauma, perinatal hypoxia,
combustion, appendectomies and tonsillectomies in the anamnesis as
compared to controls. Possibly the activation of the autoimmune-pro-
cess, respectively the outbreak of a new MS-bout, depends on a serum
factor which hampers the sensibilization of lymphocates by antigens.
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FIELD and CASPARY (35) demonstrated such a serum factor in a test as-
sessing the mobility of the macrophages in an electrophoretic field
under the influence of patient's serum. The serum factor inhibits the
lymphocyte response to specific antigens. They postulate an imbalance
between lymphocyte reactivity on the one hand and the degree of sup-
pression activity of the lymphocyte-inhibiting factor in the serum

on the other. This factor is more pronounced in MS patients, but also
in patients with other brain lesions, as compared with controls. Thus
again, we have a significant but unspecific effect in the immune sys-
tem (see also OFFNER et al., 81).

Not only the lack of specificity but also the fact that the immune
responses in the various suitable tests are by no means the same in
all MS patients (92, 43), are reasons for reserve in the interpreta-
tion of the above findings in looking for a full explanation of the
pathogenesis of MS. Still, the immunopathological findings correlate
well with the neuropathological findings of focus infiltration by mo-
nonuclear cells. However, the fact that oligodendroglial damage, i.e.
myelin sheath damage, and astrocyte proliferation, occur outside the
foci in areas where no infiltrating cells can be found, obliges to
look for additional pathogenic factors. It may be said that attempts
to provide a therapy by antilymphocyte serum or immunosuppressants,
or a combination of these agents intervening in the autoimmune process,
did not stand critical examination (44, 76, 31, 72) as opposed to
original expectations (28, 104).

Although numerous methodically unobjectionable findings support the
importance of pathological, albeit non-specific immune reactions in
MS, it is necessary to search for the antigen or another additional
inducing factor. We must here cast a side glance at results of geo-
graphical medicine. The peculiar distribution of MS is well known.

The comparison of MS-risk in immigrants from different civilized
countries to Israel, South Africa and Hawaii gave important results
(3, 33, 65). Immigrants from technologically advanced communities

with good sanitary facilities, especially with a good water sanita-
tion show the highest MS-risk. ALTER (3, 4) postulated that "MS is
caused by an environmental factor, probably infectious and acquired
from unsanitary drinking water. If it is acquired in early life before
the CNS is well myelinated, protective antibodies develop and the in-
dividual is immune against MS. If the factor is acquired later in
life, when the nervous system is better myelinated, demyelinating
antibodies develop which can produce clinically apparent MS, perhaps
in response to nonspecific events such as a febrile illness, emotional
disturbance or trauma". The causative agent is unknown. Some points
support the virus-hypothesis:

In view of the nonendemic occurence of MS, the non-monophasic course
and the totally different pattern of morphological distribution, any
ordinary virus infection could be excluded, as rightly pointed out

by SCHRADER and STOCHDORPH (105). Quite definite, however, is the
finding of antibodies against measles antigen in MS as well as in

van BOGAERT's subacute sclerosing leucoencephalitis. ADAMS and IMAGAWA
(1) were the first to report on measles virus antibodies in the CSF

of about 75 % of MS patients. This was confirmed by many later investi-
gators (19, 15, 14, 17, 18, 13, 93, 68, 79, 80). In contrast to sub-
acute sclerosing leucoencephalitis, a progressive process without re-
missions and always starting before the age of 20, titre movements

do not occur in MS (79). The measles virus antibody content in the

CSF was distinctly higher than that in the serum, suggesting an ori-
gin within the nervous system (79). Difficulties in establishing a
relation between MS and measles virus infection, however, resulted
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from the fact as much as about 1/4 of MS patients do not have an el-
evated measles antibody level (14). Healthy brothers and sisters of

MS patients had equally high antibody titres (13). Another complica-
tion is the demonstration of raised titres against herpes zoster (66),
herpes simplex (17) or mumps virus (96). CASPARY and FIELD (15) thought
of the role of measles virus or other banal virus infections as aux-
iliary agents in the development of a slow virus infection and SALMI
et al. (93) stressed the widespread infection of the population with
measles which would explain the raised measles antibody titres, though
measles virus could possibly induce a demyelination process as a car-
rier mechanism. Another possibility is that in an ethiologically quite
different disease, with destruction of glia cells an escape of inac-
tive measles virus components originating from a measles infection in
childhood may occur as a secondary phenomenon.

One thing that could make the discussion easier has not yet succeeded,
namely the demonstration of the virus itself. Virussuspicious partic-
les (67), or the tubular substances in astrocytes (75), certainly a-
rouse a certain suspicion of viral cell inclusions. However, the
authors themselves are as reserved in the interpretation of their
findings as are RAINE and FIELD (87) with regard to the inclusions

in nerve cell nuclei observed by them. The only finding of virus,
based on tissue cultures and inoculation, and supported by electron-
microscopy, was obtained by ter MEULEN et al. (74), and showed fila-
ment structures resembling the nucleocapsides of the paramyxo-virus.

Recently ARGYRAKIS et al. (6) reported a case with paramyxovirus-nu-
cleocapsid-like structures in nuclei of monocytes and with papova-
virus-like inclusions in axons. These findings require further con-
firmation.

We have seen that immune processes are of importance for MS and that

a virus infection, presumably acquired in childhood, probably measles,
is important for the pathogenesis of MS. Probably genetic factors must
also be taken into account as a link in the pathogenetic chain.
SIMPSON et al. (98) demonstrated a definitely increased incidence of
MS in humans with blood group A, and ARNASON et al. (7), as well as
FOG et al. (38), examining histocompatibility in MS, found an increase
of the histocompatibility antigen HL-A = and, to a lesser degree, of

A 7 and A 8. It is noteworthy that the incidence of MS tallies with
that of HL-A 3, which is rare in Japan and relatively common in Nor-
thern Europe. ARNASON et al. (7) found a linkage between the incidence
of HL-A 3 and raised measles antibody level, quite independent of MS
affection. They therefore raise the question as to whether the raised
measles antibody level may not be connected with the histocompatibili-
ty antigene rather than with MS.

On the basis of the available information one arrives to a hypothetic-
al schema (Fig. 7) of a biphasic phenomenon with a virus contact at
its start, possibly leading only to a slight disseminated oligodendro-
glial lesion if there is a genetic predisposition and if certain en-
vironmental conditions, e. g. the degree of civilization (3, 4, 65)
prepare the way. In the second phase, possibly during an imbalance with
the lymphocyte response depression factor (35, 36) and influenced by
the linolic acid level (37), a transient or persistent flare-up of an
autoimmune process takes place. Through the liberation of basic pro-
tein, i. e. the encephalitogenic factor, and through release of lyso-
somal hydrolases, this can have a deleterious effect on the myelin
sheath-forming oligodendroglia and stimulate the proliferation of
astrocytic fibres. It cannot be stated clearly enough that these
thoughts are hypothetical speculations which, however, correlate with
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the clinical course (106) and, if confirmed, could have consequences
for the therapy in the various phases.

To summarize, in MS we have a number of statistically clearly repeated
but non-specific findings. The genetic factors have just been mention-
ed. Participation of a virus infection is suggested by raised measles
antibody titres. An autoimmune process is suggested by the local IgG
rise with antibodies against autogenous brain tissue. Morphologically
there are the myelin sheath destruction processes with preservation of
axons, the astrocyte fibre proliferation, the inflammatory reaction
with lymphoid cells and plasma cells and, finally, corresponding en-
zyme reactions of glia and mononuclear cells associated with tissue
destruction. The venous proximity of the foci is also characteristic.

In conjunction with the characteristic pattern of distribution, the
morphology still provides the safest basis for the diagnosis of MS,
with the interpretation of familiar findings adapted to recent know-
ledge. It also allows important insights into the pathogenetic¢ process.
However, it is not yet able to give an unequivocal answer to the es-
sential question as to what provokes the onset of MS.
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Fig. 1. Perivenous and periventricular demyelination in the white
matter (van GIESON)

Fig. 2. Demyelination around the aqueduct. Disseminated plagues of
different age in the pons, partly with typical correlation to the
venous system (HEIDENHAIN-WOELKE)
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Fig. 3. Sharp boundaries of demyelination
a) in an old plague with total demyelination without any macrophages,

and b) in a more recent plaque with many macrophagues (HEIDENHAIN-
WOELKE)

Fig. 4. Shadow plaque with a
rarefaction of myelin sheats
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Fig. 5. Well preserved nerve cells between macrophages and prolifer-
ating astroglial cells in a fresh focus of demyelination. Small peri-
vascular cuffs of lymphocytes (van GIESON)

Fig. 6. Concentric sclerosis
a) concentric pattern of parallel rings of demyelination
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Fig. 6. (continued)

b) mosaic pattern in a transitional type
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Neurological Aspects of False Diagnosis and Failure to Diagnose
Multiple Sclerosis®

H. J. BAUER, H. ORTHNER, and S. POSER

Unquestionably, the consequence of a false diagnosis of multiple scle-
rosis (MS) are usually more serious than failure to diagnose this dis-
ease. Fear of provoking an exacerbation by lumbar puncture is unjusti-
fied, and MS is not an adequate reason for the omission of myelography,
an arteriogram or an air study of the cerebrospinal fluid (csf) -
spaces if an indication for such diagnostic measures exists. However,
every neurologist has seen cases in which technical procedures appear
to have prepared the way for rather sudden episodes of worsening, some-
times with irreVersible results.

MS in a 16-year old male patient was characterized by a course of
bouts and remissions, with brain stem symptomatology predominating
and suggesting a brain stem tumor. Angiography of the vertebral artery
was performed. The artery appeared somewhat stretched and displaced
with respect to the clivus, this was taken as evidence for a space-
occupying lesion. Operation revealed no tumor. In spite of this nega-
tive result, an intrapontine tumor was further suspected and a course
of roentgen ray therapy was given. Relentless rapid deterioration en=-
sued and the patient died 5 months after operation. Autopsy revealed
extensive demyelination in the brain stem and other areas of the cen-
tral nervous system.

This case may serve to exemplify the necessity of caution in the per-
formance and evaluation of exacting diagnostic and therapeutic mea-
sures in MS. Where the clinical condition permits, meticulous history-
taking and careful, repeated examination should not be bypassed be-
cause technical procedures promise quicker results.

In Table 1 a survey is given of the frequency of neurological symptoms
in Ms'. Spasticity, sensory disturbances, impairment of cranial nerve
function, disturbances of bladder-, bowel- and sexual function lead
the list. Fig. 1 shows the regional distribution of symptoms and indi-
cates that symmetry is characteristic. Undeniably, lateralization is
encountered frequently in the individual case. Analogous to the pre-
sence of a craniocaudal level in spinal lesions, however, the per-
sistence of lateralization and the absence of contralateral distur-
bances demand a reconsideration of diagnosis.

*Supported by the Deutsche Forschungsgemeinschaft, Schwerpunkt "Atio-
logie und Pathogenese der Multiplen Sklerose und verwandter Erkran-
kungen".

1The statistical data are derived from the documentation pool of the

Multiple Sclerosis Research program of the DEUTSCHE FORSCHUNGSGEMEIN-
SCHAFT.
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Table 1. Frequency of neurological symptoms in MS

Type of Disturbance Pool R. Miiller J. K. Kurtzke

N = 812 (1949) (1961); N = 408

N = 582 VA Bronx-Series

Pyramidal tract signs 757 (93 %) a 93 %
Paresis of limbs 598 (74 %) 436 (75 %) a
Impairment of a 87 %
coordination
"balance disturbance” 343 (42 %) 287 (49 %) a
Impairment of 651 (80 9) a 65 % (excl. sub-
sensory funtions jective complaints)
"figure writing" 359 (81 %)
Impairment of 413 (51 %) 53 %
vegetative functions
micturition 399 (49 %) 290 (50 %) a
defecation 158 (19 %) 145 (25 %) a
Visual impairment 289 (36 %) a 40 ¢ (N = 93)
Impairment of cranial 81 %

nerve/brain stem
functions (excl. trigem.

neuralgia) 562 (69 %)

Impairment of 451 (56 %) a 20 % (N = 93)
cerebral functions

euphoria 192 (24 %) 102 (18 %) a

dementia 35 (4 %) 164 (28 %)

a No comparable data

The diagnosis "spinal form of MS" in cases of spastic paraplegia is

a dangerous diagnosis. In MARSHALL's series of 52 patients with
spastic paraplegia the diagnosis remained unclear in 27, of the other
25 only 10 proved to be MS. PIA reports on a series of 93 cases of
"spinal MS" in whom vascular malformations (angioma) were found; he
points out that the risk of arteriography is warranted in view of the
possibility of effective treatment.

Disturbances not encountered as often as those in Table 1, but play-
ing an important role in the false diagnosis of MS, are listed in
Table 2. Pgin, usually described as rheumatic, not definitely local-
ized and often accompanied by paraesthesias was registered in 30 % of
our cases. In patients presenting pain in conjunction with spinal cord
symptomatology diagnosed as "spinal MS", vascular malformations should
always be considered as a diagnostic possibility. In a series of 60
cases of this type, AMINOFF and LOGUE observed pain as an initial
symptom in 42 %, later in 100 % of their patients.

Vascular malformations of the spinal cord may have a recurrent course
simulating the bouts and remissions of MS. Important differentiating
signs are a craniocaudal boundary of sensory disturbances, high cere-
brospinal fluid protein values without the IgG increase characterizing
MS, and lesions in the peripheral neuron.
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Table 2. Symptoms less often found in MS

pool n= 812 lit.

n %
Pain, all forms 241 30 10 - 27 %
headache 89 11
trigeminal pain 41 5 1 - 2 % (only neuralgia)
vertigo 85 10 5-31%
seizures 9 1 0,5 -3 8%
disturbances of
consciousness 8 1 1 - 4%
aphasia 2 <1 <1 %

The course of vascular myelopathies due to disturbances of venous
circulation may be characterized by bouts and remissions leading to
the false diagnosis of MS.

A 50-year old female patient died after 4 bouts of "spinal MS". Even
the histopathology on first glance appeared strongly suggestive of
MS: a myelin stain, showing the cross section of the spinal cord at
the level of C 6, revealed large areas of demyelination bilaterally
in the posterior bundles and an additional plaque in the lateral
tracts of the left side. An area of preserved myelin fibers in the
marginal areas was unusual for MS, however and much more typical for
venous lesions as described by JELLINGER and STOCHDORPH. A cresyl
violet stain showed an area of total necrosis invaded by granular
cells and sharply deliminated at the edge of the anterior horn.

Headache was encountered in 10 - 26 % of MS cases in the literature
and in 11 % of our own cases (Table 2). Retrobulbar neuritis and

acute brain stem lesions with meningeal reactions may be the cause

of transient headache in MS. Tension- (migraine-like) headache, usual-
ly experienced long before the clinical manifestations of MS, hyper-
tension and cervical spondylosis in older patients (which we encoun-
tered in 12 % of a series of 150 patients) are common causes of per-
sisting headache.

Transient trigeminal nerve pain was experienced by 5 % of the pa-
tients in our series of 812 MS cases at some time in the course of
their disease, without adequate differentiation of tic douloureux
from pain of a more continuous type, however. In the literature,
typical tic douloureux is described in approximately 1 % of MS cases.

Eptleptic seizures are a rare symptom of MS. Our own figure of 1 % in
the series of 812 patients correlates well with the figures reported
by other authors. Occasionally, symptomatic epilepsy, due to perinatal
or early childhood lesions or due to a space-occupying intracranial
lesion, may concur with MS. In this connection, the concurrence of
glioma and MS appears noteworthy. CURRIE and URICH listed 12 cases
from the literature and 3 cases observed by them. These authors dis-
cuss the possibility that gliomas may develop from MS plaques.

Vertigo as an isolated symptom is transient, but a fairly frequent
complaint of MS patients. The brain stem symptomatology often encoun-
tered in MS makes vertigo a symptom difficult to evaluate if other
symptoms strongly suggestive of disseminated symptomatology are not
present.
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In this connection, retrobulbar neuritis is of particular value. How-
ever, the presence of this sign may also be misleading. Particular
caution is required in evaluating residual signs of retrobulbar neu-
ritis such as temporal pallor of the optic disks. This sign should
never be accepted as evidence of prior retrobulbar neuritis if oph-
thalmological examination reveals no visual defects (scotomas).

Visual defects were registered in only 36 % of the 812 cases of our
documentation pool. By the measurement of evoked potentials using the
pattern stimulation method, HALLIDAY et al. found a retarded cortical
response indicating a lesion of the optic pathways in 90 % of their
patients. Pallor of the optic disks may be seen in severe malnutri-
tion, anemia, exogenous intoxications (SMON), nicotine addiction
(tobacco amblyopia), systemic lupus erythematosis. A list of condi-
tions, in which transient disturbances of vision may occur, is given
in Table 3.

Table 3. Transient impairment of vision in various disorders of the
central nervous system may occur in:

Stenosis of carotid artery

Ischemia of basilar artery

Aneurysms at base of brain

Space-occupying process in region of optic chiasma
Diabetes

Temporal arteriitis

Neurosyphilis

Migraine accompagné

Cerebral seizures

Spinocerebellar heredodegenerative disease
Hormonal contraceptive drugs

It is generally accepted that dissemination in place and time is an
essential feature justifying the clinical diagnosis of MS. It should
not be forgotten, however, that a number of other conditions may pre-
sent a disseminated symptomatology and a course suggestive of bouts
and remissions. As shown in Table 4, cerebrospinal fluid findings may
provide important criteria for differentiating such conditions.

Table 4. Diseases of the central nervous system characterized by dis-
seminated symptoms and a course of bouts and remissions

Disseminated Course in bouts MS-type csf

symptoms and remissions alterations

MS + + +
Monocyclic

encephalomyelitis + - +
M. Boeck + + (+)
Neurosyphilis + (+) +
Panarteriitis + + -
Arteriosclerosis + (+) ~
Embolism + + -
Dysglobulinemias + (+) (+)
Multilocular + + -
tumors

Parasitosis may produce disturbances suggestive of MS.
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A chronic-progressive disorder of the central nervous system in a
30-year old man characterized by tetraspasticity, and subeuphorea
was interpreted as the classical, full-blown picture of MS. Cere-
brospinal fluid findings also seemed to be suggestive of MS, total
protein, with persisting concentrations of about 80 mg %, appeared
rather high, however. This and the unusual occupational history of
the patient - he repaired manure bins - made a reconsideration of
the established diagnosis of MS advisable. A broad spectrum of se-
rological studies finally revealed an infection with cysticerosis.
The therapy with cyclophosphamide resulted in a gradual disappear-
ance of the serological reactions, which initially were strongly pos-
itive. The neurological condition remained chronic-progressive, how-
ever.

Unquestionably, failure to diagnose a space-occupying lesion of the
central nervous system is the greatest hazard in the differential
diagnosis of MS. There is hardly a tumor, vascular malformation or
spinal compression due to skeletal anomalies and degenerative alter-
ations that has not erroneously and prematurely been tagged as MS,
with the result, that vitally important neurosurgical measures were
not taken.

On the other hand, the failure to diagnose MS may also have serious
consequences. In 40 autopsies in which MS was histopathologically
confirmed, there were 6 patients in whom a psychotic condition led

to permanent confinement in a mental hospital; 5 of these were marked
as schizophrenia. Fortunately cases of this kind are rare. Far more
frequent consequences of the failure to diagnose MS are misguidance
in the choice of profession and in family planning. In this connec-
tion, inadequate information of the patient with respect to the diag-
nosis may have grave consequences.

In spite of all technical progress, false diagnosis of MS and the
failure to diagnose this disease will remain a serious problem con-
fronting neurologists and neurosurgeons. Continuous reexamination
and reassessment of the diagnosis of MS are obligatory; in practice
these are dependent on an efficient organization of follow-up care
for the patient.

Note: Neurological departments cooperating in the formation of an MS-

documentation pool (MS-Research program of Deutsche Forschungsgemein-
schaft. :

Neurologische Univ.-Klinik GOttingen, Taunusklinik Falkenstein, Ka-
millus-Klinik Asbach, Med. Akademie Lilbeck, Medizinische Hochschule
Hannover, Neurologische Univ.-Klinik Wilirzburg, MS-Centrum Melsbroek,
Kommunehospitalet Kopenhagen, Karl-Bonhoeffer-Nervenklinik Berlin,
Allgem. Krankenhaus St. Georg Hamburg, Neurologische Univ.-Klinik
Hamburg, Neurologische Klinik Essen, SchloB8parkklinik Berlin, Klinikum
Steglitz Berlin, Rudolf-Virchow-Krankenhaus Berlin, Neurologische
Klinik Darmstadt, Department of Neurology Fukuoka, Klinik Dr. Evers
Langscheid, Univ.-Nervenklinik Bonn, Nervenklinik der Universitit
Miinchen.

Summary
A survey of the diagnostic features of multiple sclerosis is given
and problems encountered in the differential diagnosis are discussed.

False diagnosis of MS is a hazard in a wide variety of diseases of
the central nervous system. One of the most tragic consequences is
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failure to recognize space-occupying processes amenable to neurosur-
gical therapy. On the other hand, failure to diagnose MS may also lead
to serious disadvantages for the patient. A number of cases is des-
cribed to exemplify this.

Key words: Multiple sclerosis cysticercosis, epileptic seizures, pain
syndromes, psychosis, retrobulbar neuritis, spinal angioma, vascular
myopathy.
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Cerebrospinal Fluid in Multiple Sclerosis and Its Clinical
Diagnostic Value

H. W. DELANK

The cerebrospinal fluid is one of the important components to be con-
sidered in the clinical diagnosis of multiple sclerosis (MS). Main
reason for this importance is due to the question of the value and
specific informations of pathological changes in the CSF in this dis-
ease. S50 far neither cytomorphological nor humoral changes of the CSF,
which are specific for MS, have been discovered. This inadequacy of
CSF diagnosis can scarcely be wondered at in view of the obscure
aetiology and still problematic nosological entity of this disease.
Nevertheless, a quite typical constellation of different features are
found in the CSF in disseminated encephalomyelitis with great regu-
larity. This at least enables the clinical diagnosis to be confirmed
and in many cases helps in the differential diagnosis from other neu-
rological diseases (2, 4, 6, 8, 9, 10). Of what kind are the CSF
changes that are characteristic of MS? First we must briefly mention
our idea of the pathogenetic pathways by which the physiological com-
position of the CSF can be chiefly altered (3). Essentially there are
two pathological functional processes within the central nervous sys-
tem (CNS) which are not disease specific but which determine the pa-
thological CSF picture:

One process, which appears in many very different types of disease,
is an alteration in the permeability of the blood-brain barrier. As

a result, that is, in consequence of the greater permeability of this
physiological barrier, the CSF loses its typical profile due to the
barrier and increasingly approximates to the composition of blood.

In addition to a haematogenous pleocytosis, greatly increased CSF
protein levels and the appearance of other large-molecule serum pro-
teins (e. g. alphajp-macroglobulin and beta lipoprotein) normally
foreign to the CSF, are the tangible expression of such a disturbance
in the blood-brain barrier.

The other process which can be reflected in the CSF is a local brain
reaction or locally accentuated immune reaction in response to a
large number of antigenic influences. Unspecific signs of such a
cellular and humoral immunological activity are found in the CSF as
lymphoplasmocytic pleocytosis and, in particular, in the form of a
distinct increase in immunoglobulins with no, or only a slight, in-
crease in total protein.

Not infrequently, a central nervous disease leads to damage to the
blood-brain barrier as well as to immunological reactions. In these
cases the CSF may show changes due to disordered permeability side
by side with changes due to increased immunological activity. While
the functional and genetic analysis of a CSF pleocytosis can usually
be done without much difficulty by morphological differentiation of
the different cellular elements, we need various laboratory methods
(quantitative determination of total proteins, colloid reactions,
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electrophoresis, immunoelectrophoreses and MANCINI's immunodiffusion
method) for the detection of changes in the CSF protein pattern, i.
e. a CSF dysproteinosis (2). Now, in MS, the CSF changes typical of
the disease are produced by immunological processes and not, or hard-
ly ever by a disturbance of the blood-brain barrier function (the
"immunoreactive CSF syndrome") (Table 1).

Table 1. Frequency of the abnormalities in the immunoactive CSF syn-
drome in multiple sclerosis (compiled from the literature and own ob-
servations)

If one enquires into the frequency of the individual findings in this
immunoreactive CSF syndrome in MS, it is seen that, without taking in-
to consideration the various types and courses of the disease, in more
than half of the cases there is a moderate lymphoplastocytic pleocy-
tosis (scarcely more than 100/3 cells) and in about 70 %, the gamma-
globulin values detectable by electrophoresis are increased. This in-
crease in gammaglobulins is caused very largely by an increase in the
IgG content, contrary to many other inflammatory disorders, in which
other Ig types may be considerably involved in the increase of Ig,
depending on the stage of the disease.

As characteristic for the CSF pattern typical of MS can be considered:
the moderate lymphoplasmccytic pleocytosis and the marked increase in
immunoglobulins of the IgG type accompanied by only an insignificant
rise in total protein. It is also worthy of note that these changes
in the CSF are largely independent of the activity, duration and na-
ture of the clinical picture, and are seen as a permanent finding. In
MS we speak, therefore, of a "persistent immunoactive CSF syndrome"

(4).

The question as to whether, and with what significance, immunoactivity
is characterized by disorders or conspicuous features of protein syn-
thesis in this disease has long been discussed as a question of basic
research in MS (1, 7, 9). In other words whether the immunoglobulins
found in particular in the CSF are characterized by definite structur-
al peculiarities. The question seems the more justified since atypical
globulin fractions have long been observed in the protein spectrum,
particularly in agar electrophorectic separation of the CSF proteins
in MS patients (1, 7).

But in order to indicate the clinical importance of the present state
of our knowledge, the basic structure of an immunoglobulin must first

1583



be recalled briefly. Immunoglobulin molecules are made up of two kinds
of polypeptide chains, the heavy H-chains and the light L-chains. The
H-chains define the Ig class (i. e. the IgA, IgG, IgM type etc.) and
the L-chains the type of immunoglobulin. The L-~chain of an immunoglo-
bulin is either of the kappa or the lambda type. Normal human serum
and also the CSF contain immunoglobulins of the kappa and lambda types
in definite proportions. Today it can be assumed that molecules of an
Ig class which are very heterogenous in the amino acid sequence in the
variable parts of the molecule and, probably associated with this, in
their electrical charge, are formed by different cell clones. If it is
found that in a certain Ig class th