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PREFACE

THis ph is a comprehensive t of the author’s investiga-
tions of Morgagni’s syndrome and contains in addition muck clinical
and anatomical material not as yet published. My interest in frontal
byperostosis dates from 1930, and my first observations were published
in a lecture in the summer of 1935, followed by several smaller works
and lectures in English, French, German, and Swedish during the
years 1935-1945. A monograph written in German in 1937 and a paper
in 1944 contain more detailed accounts of the subject.

Fourteen years ago, when I started these investigations, the literature
on frontal hyperostosis was imited and easy to survey ; today it includes
about 250 larger works and smaller papers, some of them difficult to
get It would, therefore, seem desirable to bring together all these
various studies in as lete a form as possible for ) and
review of the results obtamed.

In 1936, as an act of homage to the great Morgagni, * the father
of the anatomo-pathological manner of thinking,” who was the first
to describe this syndrome, I proposed the name Morgagm’s Syndrome ;
this suggestion has been almost generally adopted

In this place I wish to express my sincere gratitude to Dr Sherwood
Moore, Professor of Radiology, Washington University School of
Medicine, and Director of the Edward Mallinckrodt Institute of
Radiology, St Louis, Missours, U § A., who has given me the incentive
to publish this English monograph I feel 1t is a great honour that
so prominent a roentgenologist as Dr Moore has consented to write
an introduction to this edition.

To my friend, Professor Matthew J. Stewart of Leeds, my warmest
thanks are due for all the good advice he has given me.

I am deeply indebted to Professor A Murray Drennan of Edinburgh
and to his son Dr James M. Drennan for all the help they have so
unstintingly given me m correcting the English of my manuscript,
and to Professor J C. Brash for his help in checlng the translations
of Latin texts

FOLKE HENSCHEN
February 1949
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INTRODUCTION

EvER since Professor Folke Henschen kindly sent me his monograph,
“Morgagni’s Syndrome: Hyperostosis frontalis interna, Virilismus,
Obesitas,” I have hoped that this work might be made more widely

available to the medical fession of the English-speaking world.
Happily, this hope is now fulfilled.
It is indeed gratifying that Professor Henschen graciously requested

that I wnte an introduction. Anyone who is familiar with his fine
attainment will realize that it requires no introduction from me.

Morgagni’s syndrome has a far higher incidence than is commonly
supposed ; it is often accompanied by great suffering and disability,
ranging from minor semi-nvalidism to almost total physical incapacity
and even psychosis. Professor Henschen has thrown much light on the
obseure etiology of this condition, and I am indeed happy to pay my
tribute to hus work which I regard as an outstanding contribution to
science and to his colleagues 1n the medical profession.

SHERWOOD MOORE, M.D.

Professor of Raduwlogy, Washington Unersity School of
Medicine, and Director of the Edward Mallinckrods
Institute of Radiwlogy, 8t Lows, Mssouri, U.S. 4.
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ABBREVIATIONS
In this work the following abbreviations are used :

Syndromes
CS =Cushing’s syndrome.
F5 =Frohlich's syndrome, Dystrophia adiposo-genitalis.
MS =Morgagm’s syndrome {Henschen).
PAIS = Pierre Manie’s syndrome, Acromegaly.
PS8 = Pregnancy syndrome (Henschen),

Hyperostoses of the Skull
Hed =Yiyperostosis calvarie diffusa {Moorc)
Hf = Hyperostosis frontalis wterna.
Hfp =Hyperostosis fronto-parietalis (Moore).

Cells of the Anlersor Pituitary Lobe
Ac=Alpha or acidophil cells
Be =Reta or basophul cells
Ce = Chromophobe cells.
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MORGAGNI'S SYNDROME

CHAPTER ONE
INTRODUCTION

THE term Morgagns’s Syndromendicates a triad of endocrine symptoms,
namely Hyperostosis frontalis interna, Virilism and Obesity, occurring
chiefly in older women, In 1936 we presumed to name this triad
of frequently 3 by th es already well known,
after MorGAGNI, because this great scientist was the first to deseribe
clearly and objectively a classical example of the triad.

The hyperostosis frontalis, which may be regarded as the principal
symptom, was briefly mentioned by Moraacyt (Patavi, 1719) in his
‘“ Adversaria anatomica ™ 1;

.. ex eo potissimum conjeci quod in grandeva muleris cranio
etsi os fmntls, & processus uterque petrosus, albidioris, atque adeo novae

ossex & quasi effusi multum, atque inequaliter

berab i tamen

ea compressm paulatim facta & aucta fuerat, nullo quxdem illa cerebri

vitio de quo questa erat, sed cordis ruptura . . .
repente obut.”

English T lation.—* I have ob d evid of this chiefly in the

skull of a very old woman; although the frontal bone and both petrous
processes by the accretion of new, rather whiter bony substance, just as if
it were an effusion) projected unequally inwards so that they compressed
the brain, nevertheless the pression began and i d so gradually
that there was no defect of the bran giving rise to any complaint, but from
rupture of the apex of the heart—she died suddenly.”

We find a complete description of the whole syndrome in the
27th anatomico-medical epistle of Moraaaxt's “ De Sedibus et Causis
Morborum ”* (1761), in which the above-mentioned case is described
in detail The relevant part reads in MoroaeyT as follows 2 :—

“Mubier annos nata quinque, & septuagmm virih aspectn, & valde
obesa, cum ad qui usque & annum fuisset gracilis ;
annis novissimis facta erat valetudmaria sic tamen, ut de capitis dolore
nunquam, nedum de graviore ullo, quod referri ad ipsum posset, incommodo,

" Death d rather dly 1 the midst of domestic
duties, At the sutopsy, carried out by MorGAcxT and SANTORINT, an intense
artertosclerosis and & rupture of the heart with tamponade were among the
changes observed  Of the skull lesions he wntes: *Cranium denique

Crassam dvertimus tanto arctius quam soleat,

1w 44 5 ¢ 84,
* Liber I, Epest Am( \Iedlu"’l Art. 2,




ABBREVIATIONS

In this work the following abbreviations aro nsed :
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' INTRODUCTION 3
depariure, since the two other principal components of the triad,
obesity and virilism, are much too frequent, ambiguous and non-
characteristic. A syndrome is a concurrence of symptoms, “a set
of symptoms which occur together ” (Dorland’s * American Medical
Dictionary,” 1939), and it would certainly seem justifiable to build
up with these three components a definite triad or syndrome. The
following pages will show whether or not this is so.

The Hf, the leading or main lesion, has an extremely characteristic

P which in p d cases can be demonstrated radio-
logically, Besides this, Hfi has the great advantage of being permanent
and stable, which cannot be said of the other two components of the
triad, the male hairiness and the obesity. There are not a few
secondanly emaciated cases of MS mn which the obesity is absent,
while the male hamrmess can very easily be removed. The coarse face
and big hands and feet, which are rather more acromegaloid manifesta-
tions, may in their lesser degrees be difficult to judge or may even be
completely lacking.

Thus with good reason the radiologically diagnosed Hfi forms the
starting point in the many clinical reports on the presumptive
symptomatology of MS, which have been published in recent years.
Moniz in 1938 speaks of “the syndrome created 1n connection with
the Hfi” BarrerHEIMER writes in 1939 : “The Hfi provides an
easily discoverable clmical sign, by which we may obtain a new point
of view as to the origin of such endocrme symptoms as diabetes,
polycythemia and obesity.” ExiEs and Lt FEVER have the same
opinion (1941) : * The cranial changes yet remain the central criteria
of the disturbances, and are likely to remain its most pathognomonic
sign, at least if the entire entity does not become submerged into a
larger endocrinopathic field with broader and more definite character-
wsties ”  Even Louw (1943) thinks it “to be necessary to take the
Hfi as the starting pomt, because no other trait in the large complex
of symptoms is so constant.” Only MELLGREN (1942) seems not
quite to agree with this “leading rle ” of the HS, in writing thus :
“It does not seem to be quite consistent to consider the enostosis
as the principal mamfestation, as HENSCHEN does, in which case a
Cushingoid habitus could be conceived as a defective MS in which the
enostoses are missing.”

Everything is here dependent on definitions. In MS the HSf is
the integral component, which cannot and may not be missing. If
the vinlism or the obesity or eventually both are missing, one may
have the right to speak of a defective MS, but an endocrine syndrome
with vinlism and obesity without Morgagni’s hyperostosis cannot be
noted as a defective MS, CS is not defective MS, but it 1s possible
that MS represents & CS or a “ piceolo Cushing ” with Hf. In this
connection 1t may be expressly emphasized that the * leadng réle




2 MORGAGNI’S SYNDROME

ad suturas, & prope suturas, y im Sagittalem, & Lambdoidem, affixam
esse, ut sine laccratione avelli non potuerit, . . . Cum ompia e cranio
exempta essent, cuius non mediocrem crassitudinem, sectionum latitudo
ostendebat ; in ejus basi, & in cava item facie ossis frontis ea in conspectum
venerunt, de quibus in VI. Adversariis indicatum est. Scilicet os frontis
1bi prominebat in confertissima tubera, qualia pariter in cranii basi, praesertim
e Petrosis processibus, sed minora, atque dis;ectu se attollchant, Omnw
ex substantia erant magls alba, quam usquam in toto cramo, ut ex nova
ossez suk i & quasi effusione facta esse vid Quorum
singulorum superficies etsi nitida erat, & levigata; non potuerat tamen
tanta universornm inmgushtas, & extuberantis non cerebrum valde cor-
primere, in quo cot: in nulla apparebat lesio, q iis tuberibus
responderat,”

FEnglish Translaon 1.—" A woman of 75 years of age, of a manly aspect,
and very fat, having been quite slender to her forty.fifth year, was, in the
latter years of her life, become a valetudinarian; yet in such a manner,
as never to complain of a pain in her head, much less of any violent
mdisposition that could be referr'd thereto. - At length having open'd
the cranum, we found the dura mater to be so much more clogely
affix’d to the sutures, and the parts about them, and particularly the sagittal
and lambdoid, than 1t generally 15, that it could not be pull’d away without
laceration. . When all these contents were taken out of the cranwm
(which, 2s appear’d from the breadth of the sections, was nat of a httle
thickness) on the basis of it, and also upon the hollow surface of the os frontis,
those appearances came into view, which I have spoken of in the sixth of the
¢ Adversaria’ (Animad 84). That is to say, the os frontis was prominent
1n that part, in the form of very frequent tuberosities : and the same kind
of appearances were also in the basis of the craninm, especially on the petrose
processes, but were less in these parts, at a greater distance from each other,
and did not rise so lngh  All these tuberosities were made up of & more white
substance than the bones tn any other part of the cranium were ; so that
they seem’d to consist of a mew accession, and, as 1t were, an effusion of
bony matter And though the surface of each of these promnences was
very smooth, and shining, yet the very great mequality and extuberating
state of them all, could not but extremely compress the bramn, wherein there
appear'd to be, 1n other respects, o Lmd of injury, in what part soever 1t
corresponded with these

Thas case, described by MORGAGNI in a masterly manner, that of
a woman, 75 years of age, of masculine appearance, very obese and
with distinet hyperostosis frontalis, who, without having shown any
clinieal mamfestations attnbutable to the intense cranial changes,
dies of ntercurrent disease—in thig case rupture of the heart—is still
to-day the prototype of the endocrine syndrome under discussion.

In the study of this syndrome 1t would seem advisable to choose hyper-
ostosts i lLis, here regarded as the principal lesion, as the pont of

& Translation from the Latin by Beopamun Alexandcr, 31D, Vol 1, pp 832 and 834
London, 1769.




INTRODUCTION 5

Here the general morphology of the Hfi will not be entered into,
and for the present will be regarded as known. Diagnostic difficulties
hardly exist in fully developed Hfi, in spite of the various appearances
presented ; the only conceivable one might be very strongly emerging
ridges and marked depressions on the inner surface of the frontal bone

ponding with the convoluti of the brain, which, as is well
known, occur rarely. The Hfi should not be confused with the pregnancy
ostecphyte, and in doubtful cases a microscopical examination should
be done.

In earlier studies we have used for the designation of the different
stages of the Hfi the following signs: for the early but indubitable
Hf, (+); for moderately developed Hfi, +; for Hfi of high
degree, -+ + ; and for Hfi of very high degree, + + +. According
to this, Hfi( +) signifies a slight, thin, level and often finely striated or
slightly nodular osseous excrescence, mostly in front, below and
medial, in the angle between the crest and orbital part of the frontal
bone. In Hfi+ the changes are mostly dispersed over the inner side
of the frontal bone, which is now distinetly knobby but still rather
thin. By the term Hfi+ + we understand an essentially thicker, more
nodular and widely dispersed Hfi, which not infrequently goes beyond
the coronal suture. Hfi+ + + siguifies a further development of the
changes which may now be either strongly knobby, like a relief map,
or smoother and more furrowed (Fig. 1). In these most pronounced

cases hy otie changes are more ft in the parietal bones than
lsewhere. For more dubi cases, in which the collected series are
not taken into iderati the signification ? is used. These

cases, however, have become more and more scanty with increasing
experience
It may be emphasized in this connection that even the slight cases

of Hfi are *definite” JacoBsEx and NIELSEY, who had at their
disposal 12 cases, among them 2 autopsy cases, seem to doubt this
in writing: “ Cases showing very small changes predominate in
HeNscHEN'S material and thus the frequency is increased to 40 per
cent., but if only those cases showing definite ” changes are con-
sidered, a frequency is obtained which approaches that of Mookk,
that is to say, about 15 per cent.” These authors do not seem to pay
attention to the fact that the radiclogical method of ination in
this condition must give lower figures than the pathological method
which T employed Even the frequency of about 1-5 per cent., which
they quote, is not 1n accordance with my experience. Taking only
the cases signified by Hfi + + and Hfi + + + into account, my material
gives a frequency of more than 11 per cent.

The complex of problems which MS and Hf present includes s large
group of fundamental problems and other more subsidiary ones, all
of which will be ciscussed.
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of the H.ﬁ bas an exclusively formal significance for purposes of
classification only, and that, biologically speaking, certsinly ments
no greater importance than the other hormonal disturbances, These
pituitary-conditioned polyglandular syndromes are so closely knit
together that certain characteristic features must be selected to
facilitate classification, such as the Hfi for MS.

the bone formation at the tabula interna of the frontal bone in
MS is not quite specific, similar changes of the inner table of the skull
also occurring in other syndromes, chiefly in acromegaly and pregnaucy.
This, however, does not diminish in any degree the clinical significance
Pf Morgagni’s hyperostosis but, on the contrary, seems to illuminate
its obscure pathogenesis. These questions will be discussed more
explicitly below.

The cases considered come for the most part from a big municrpal
h?Spital i Stockholm, the St Erik’s Hospital, a minority from the
chmc_s of the Seraphim Hospital and a further small number from the
Caroline Hospital. Therefore one is entitled to say that the material
is very representative of the population of Stockholm during the
second world war. There are few foreign elements in the series, apart
from individuals of more east-Baltic type. Some cases are of more or
less Walloonic type, while the number of Jews comes to five at the most.

It is & great advantage to have material coming from several clinics,
and at the St Erik’s Hospital there are, besides medical clinics, &
large surgical and a large psychiatric one.

It is expressly emphasized that this ph is written by a
pathologist who has at his disposal a large bulk of autopsy material,
having regard to Swedish conditions. My experience has been gained,
therefore, for the most part from the autopsy table and the patho-
logical Iaboratory. The chmical reports, which were kindly put st
my disposal by my colleagues, only exceptionally took into account &
possible Hfi. This gives point to the diagrostic difficulties to be dis-
cussed more closely below, and serves to show that the post-mortem

i renders posstble the discovery, observation and exact
deter tion of ing, shght or abortive Hfi, which in the
author’s opinon 1s hardly to be appreciated in the X-ray picture.
The inclusion of the frequently occurring quite slight cases mto the
author’s material has undoubtedly raised the frequency of the Hfi
enormously, but, on the other hand, the most pronounced cases are
by no means more frequent than in the collections of material from
other countrzes.

The present work deals chiefly with Morgagm’s hyperostosts,
Other forms of hyperostoses of the skull, in particular Moore’s Hed
and Hfp, and the puerperal osteophyte, are taken into consideration
only when they are of interest and rmportance in the understanding

of the Hft




CHAPTER TWO
SURVEY OF THE LITERATURE

BerTwEEN the first full deseriptions of hyperost fi lis published
by MorcaeNI in 1719 and 1761 (see p. 1) and the publication of further
data on this striking change in the skull there seems to have been a

very long interval.

The earher literature contains & short notice by Groraer (1820), who
seems 10 have observed Hfi in elderly women. A thickening of the skull was
found in one-twentieth of 500 skulls of insane subjects. I frequently
observed that only the frontal bone presented this massive nutritive aceretion,
whereas the other bones were normal, . . These changes are commonest
in old and sick female subjects.”

Broussars (1828) emphasiz d the lugh 7

go of meidence of HE

Bruxs’ Atlas (1853) contains an Mlustration of the bone change.

Warraany (1858) described different forms of endocranial osteophytes,
though without discussing 1n detail the Hfi

In his work *“ Die krankhaften Geschwulste ”’ (1865), Vircrow distussed
at length “ Exostoses of the Skall ” and even gave a concise and clear descrip-
tion of the Hfi  ** Even the mtracranial exostoses of the skull show a simlar
versatibity The smaller ones usually are more compact irrespective of
whether they are flat or nodular (sec preparation 411 of our collection), two
types which are most commonly found m the frontal bone. The larger ones
often are intenorly of spongy character, whereas thewr gurface is compact.
The largest ones are mostly ebony-like and their surface is hummocky,
nodular or peculiarly twisted.”

In 1869 BmKETT gave & good description of the Hi He assumed that
this condition was due to new formation of bone in the diploe and destruction
of the mner table He reported on four crama of female subjects, one of
whom was insane

In a paper on semule changes of the skull (1870) Ssuvice desenibed the
Hfi briefly ~ To thuis paper we shall return later

ExoEL (1870) dealt estensively with “ The Osteophyte on the Inner
Surface of the Skull " The * uneven, warty, nodular and furrowed osteo-
phytes ” which are usually only encountered on the frontal portion of the
frontal bone and the infenor portions of the bones of the lateral wall, and
which ‘“almost exclusively occur in mndimduals of an advanced age,” are
mentioned as a pecubiar form of this condition. According to EXoEL neither
the anatomical nor the clinical exammnation furmished any evidence in
support of the assumption that they were related to any disease. In most
of the cases they were accidentally found at autopsy, and “1f symptoms of
very vague character were mamifested—swhich frequently 13 the case—the

7



6 MORGAGNI’S SYNDROME

1. The first question, which must have as clear an answer as possible
because of its fundamental importance, is : What is the morphological
and pathogenetic 1elation between Hfi and the many other skull
changes which can be combined with or mistaken for it, principally
Moore’s Hed and Hfp, but also the enostosis in acromegaly and the
osteophyte in pregnancy ? Does the hyperostosis of Morgagni hold
an exclusive patl tic and pathog ic position, enabling one
to build up a syndrome on it, or is it only a morphological variation
of other cranial changes without particular biological interest ¢

2. A second fund tal question, closely ted with the first,
concerns the correlation between the Hfi and the other two com-
ponents of the triad of Morgagni, virilism and obesity: Is ths
correlation distinet enough to justify biologically a special endocrine
syndrome, MS ¢

3. Thirdly: What do we know about the frequency of the Hf,
its occurrence in the different stages of life and its distribution between
the sexes ?

4. In connection with the last guestion is the matter of the
diagnostic value, in slight or commencing HS, of the clinical X-ray
and the autopsy exammation

6. Perhaps the most important question of all concerns the eventual
chinical picture of MS and Hfi: Are MS and Hfi accompanied by a
characteristic chmeal symptomatology as most clinicians believe ?
Are the skull changes and the clinical manifestations closely connected
to each other in s common complex of neuropituitary disturbances,
or may not the very often co-existing senility, hypertension, arterio-
sclerosis and obesity, with their consequences in patients with HSf,
rather be the cause of the extraordmarily variable but—according to
many authors—nevertheless characteristic symptomatology ? Has the
Hfi in itself any clinical significance at all ?

6. Still awaiting solution is the question of the actual pathogenesis
of Hf together with such related matters as the functional connection
of the pituitary gland and the adjacent cerebral parts, and also the
presence or absence of any charactenstic changes 1n the other endocrine
organs, especially the sex glands and the suprarenal cortex.

7. Finally, wo shall discuss the relation of MS to other generally
acknowledged pituitary syndromes, namely, PMS, CS, FS and to the
PS, a term suggested by us

A host of subsidiary considerations arising out of the main problems
at issue will be diseussed 1 the course of the paper.
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RosERTSON’S * Textbook of Pathology ” (1900} contains data on the
great frequency of thickening of the skull in insane subjects. Out of 304
cases examined not less than 50 per cent. were said to have presented
changes of this type, though it cannot be appreciated from the data how
many of these were cases of Hfi

RIBBERT'S textbook {1902) brings forward evidence that this author was
farmliar with the Hfi *It is of not uncommon occurrence that jagged
outg; hs, i even hemispherically rounded projections, develop
on the inner surface of the skull, particularly of the frontal bone (during
pregpancy and without any known reason)”” It should be mentioned,
however, that RIBBERY’S Fig, 440 is not very characteristic.

SHATTOCK (1913} publshed a comparatively large number of cases under
the heading *‘ Thickening of the Calvaria in the Insane,” a designation which
was characteristic of the generally prevailing view Among the 11 cases
coming from different quarters there were 10 females; in I case sex and
age were not stated. The great majonity of the cases were mdividuals above
55 years  One wnstance was that of a female aged 48 years who for eight
years had been the subject of dementia Another case was that of a woman
aged 37 years who was obese, insane and suffered from epilepsy. Patho-
genetically, SHATTOCK’S view is consistent with that advanced by CrousroN
and Beapres. He considered aleoholism, which was present m some of s
cases, as a contributive factor On the other hand, he secemed to sttribute
only a minor sigmficance to the rather common coexistence of atrophy of
the brain.

In ScHLESINGER’S paper (1914) on diseases occurring 1 mdividuals
advanced years, Hfi is briefly referred to. According to this author the
mternal table Iy is uneven, p larly in the area of the frontal
bone, and occasionally presents marked, rough, hard, streaky or warty
prominences.

Narro and ScAEULLER (1923) and Narro (monograph, 1924) were the first
to examwne the Hfi radiologically Hyperostosis of the frontal bone is labelled
as “ compensatory ’ hyperostosis The * most commonly occurring types
of these ” are, according to these authors, “ (1) hyperostotic microcephalus,
(2) byperostosts associated with cerebral infantile paralysis, 1diocy, epilepsy

h . i B e 3 ps

the form of headaches, occasionally even of epilepsy The cases reported
comprise 10 cases of  enostos:s of the frontal bone *’ which were radialogically
esamined Some of these came from lunatic asylums Nine were cases of
B an

. . " of
tue LIsil Was presenl, espectauy oL Loe Lrontal lobes  \varty excrescences
were present even mn the anterior and middle cranial grooves Case 2. A
female aged 76 years whose skull was g Iy thick and d
massive, bulging H  There was calcification of the falx cerebr1  Case 3 A
female aged 53 presenting pronounced Hf. Case 4 A female aged 62 pre-
senting diffuse thickening of the skull and Hfi Case 5. An insane female
presenting massive Hfi measurmg 2 em in thickness. Case 6 An insane
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clinical diagnosis was in the majority of the cases & prophecy post festum ;
in other words, if at the ion of e cadaver phytes are found, one is
inclined to believe that one has found the lanation of certain P
referable to nervous and mental diseases.! Tt 1s true that osscous formations
frequently d in the t of & morbid brain, but the pathological
symptoms manifested during life were due to the bram disease and not to
the new formation of bone. . . . The osteophyte has . . . until the begirning
of old age a wholly physiological significance ; it is not a causative agent
but a consequence of the changes in the volume and form of the brain ”
It cannot, therefore, give rise to any such phenomena as pain and other

symptoms,

Forry and Durray (1874) d d the pr bl p logy
of the Hfi In some instances manifestations were absent In others, how-
ever, severe cerebral p were ifested, viz , headaches, epileptif
convulsions, is, deafness as well as symp referable to is

and cerebral hmorrhage.

Lrcovest and SERVIER (1879) described 4 cases of HA. One of these
was the case of a woman, in the other the sex was not noted.

Pozzr (1879) described 4 cases of Hfi  One of these was a female subject ,
in the remaining 3 cases data on sex were missing

Cl‘m‘mmn and Lvo (188‘1_) we‘re"the first to support the view that the Hfi

L ne
. .

. . . . st
mortems of the brain accumulated in an asylum. From the results of this
investigation he infers that “ bony outgrowths from the mner aspect of the
calvaria are infrequent enough, or only about 1 per cent.”

To Housmenry (1890) we owe the deseription of 2 eases of Hfi, One of
these was the casc of a woman aged 73 who died of apoplexy, and the
other was that of o woman aged 90 In both cases a moderate atrophy of the

who for more
> CLOUSTON
Fac,
carotid arter,
a condition - N
case becanse it rght have given rise to compensatory new formation of bone.
BrapLes (1898) nvestigated * the cranmm of the msane ” in 144 male
and 90 female cases. He found the prescnce of a more or less pronounced
thickening of the skull in 22 males and 19 females The thickening was much
more pronounced in females than mn males, espec‘x:’xll!' 1n"the 'frontnl regon.

cases one of acromegaly associated with obesity 1n 8 woman aged 4U; data
on hair-growth are lacking  Morew (1930) looks upon this as & case of Hf.
The post-mortem revealed small thick exostoses on the inner surface of the
frontal bone and the presence of a large cystic tumour of the hypophysie

+ Ttaherzed by F. 1L



SURVEY OF THE LITERATURE 1

whose age was estimated at 50 years at least, or perhaps even between
60 and 70, presented a typical and fairly marked Hfi (Fig. 99) ScHREmER
reported in bref that he had d 2 similar al; jon before in a
woman aged 72. On the occasion of the demonstration m 1907 of the
hyperostotic skull, Harbrz reported 3 similar cases m women which were
detected at the autopsy ; two of these were nullpar:. We shall retura to
o v ELACA e

were the subjects of ulcerous endocarditis These younger women form a

distinet group Subsequently there was an interval of eleven years in

DRESSLER’s matenal of hyperostoses without post-mortem cases. Out of

the older women 10 were aged between 50 and 59, 20 between 60 and 69,

17 between 70 and 79 and 1 between 80 and 90 Seven men were aged
between 47 and 70 years.

Tromcer e mbe At o Ak d Sl mdbomme e EYTR YT 4, Tt xe

Vs

n

le

e

addition to this factor which, in certain cases, may cause hyperostosis
frontalts DzessLEr assumed that the backward displacement of the entire
uring prol d decubitus dorsalis was one of these - * Even if

no considerable diminution of the volume of the brain occurs, the backward
displacement of the frontal brain will eheit a sufficiently strong relaxing action
on the part of the superposed bone ” DRESSLER’S microscopie examinations
will be discussed later
To GrEIG {1928) all credit 13 due for his comprehensive and important
study of 188 museum specimens, out of which 32 (or 17 per cent ) showed
Hfi, The alteration was commonest i women mn advanced years (the
ratio of males to females was 17) He states that the skulls of females
TAme AT omm mmemess 41T ar o oee © 7 than those of the
e between the ages

and 89 years. In

. e d of menmgtis—
acromegaly coexisted. She had suffered from acromegaly from the age of
14 years The menopause occurred at 45 The pars frontalis showed nodular
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male subject aged 50 years presenting a heavy and thick skull and pronounced
Hf. Case 7. A female aged 75 years presenting a thick skull and massive
nodular Hfi, Case 8. A female aged 70 years presenting proncunced snd
typical HA. Case 9. A female aged 82 years presenting a tumour of the
hypophysis (acromegaly) and extreme Hf which was nodular on the internal
aspect  The pitnitary tumour was verified at the operation. According to
Narro the most interesting feature of this case was * the coexistence of a
tumour of the hypophysis with hyperostosis frontalis, a condition which
must be assumed to have been predominantly or even exclusively senile *
Roentgenograms of the skull furmished “ hardly any evidence ” of acro-
megalic alterations. Case 10 A female aged 59 years presenting diffuse
hyperostosis of the roof of the skull as well as HA. The clinical picture
suggested the presence of a tumour of the hypophysis The sella was
radiologically normal
Out of Narto's 9 cases of acromegaly the last one is that of & woman

aged 57, presenting a typical Hfi but otherwise only a moderate thickening
of the roof of the skull. ' In Case 4, a man aged 43 years, the frontal bone
was thickened but there was no X-ray evidence of Hfi.

. I:Irflim case reported by MarcHAND and BAUER (1925) may have been a case
0 N

Rarmriarnems awd Tiamas f1nam 13 1 3 oo .

v
of the semle sclerosis and hyperostosis of the skull. “ The most common
of these alterations appears as concentric thickening of the anterior half of
the skull It has either the aspect of a umform aceretion of the thickness of
the wall, a process in which the diploe as well as the lamina, partake, or there
are bulging and platean-shaped projections on the inner surface of the frontal
bone which, in the majority of the cases, are wholly symmetrically orientated
beside the furrow of the sinus longitudinahs * The paper contams plates
it the ical and radiclogical picture of tho Hfi In four
jnstances sex and age were noted They were cases of females aged 60, 62,
70 and 75 years respectively.

Kx~aacs (1926) seemed to assume that the bone changes were, 1 cerfain
cases at least, due to inflammatory processes or periostitis

Lxrt and CoTTENET {1926) described changes ““ as being cases of specific
and more or less marked osteitis of the internal table of the skull "' which
were charactenstic of Hfi, at Jeast partly These authors published a plate
of the roof of a skull lustrating a typical and extreme case of Hfi which,
howerver, was assumed to be a case of syphilis congemta tarda . *“ We found
a series of syphittic skulls in the Museum Dupuytren showing changes
which were identical with those which we are able to demonstrate in the
reentgenograms of our patients” 'These hyperostoses * which in some
mstances had the aspect of large caubfloners, were encountered in erania
which externally did not show any changes at all ”

Picard {1926} reported o similar case, ve, that of a fomale aged 72
who was the subject of senile dementia and presented strophy (825 g)
and softening of the brain, The alteration was looked upon as “ Paget-
thickenmng.”

Tn 1927 Sc NER P prebensive paper on human bones
found in the famous Oseberg ship, dating from the Nonwegian iron age
Two female keletons were found in the ship. The skull of the older woman,

Dlished a
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whose age was estimated at 50 years at least, or perhaps even between
60 and 70, presented a typical and fairly marked Hfi (Fig 99). ScEREINER
reported in brief that he had encountered a similar alteration before in a
woman aged 72. On the occasion of the demonstration in 1907 of the
hyperostotic skull, Harprrz reported 3 simlar cases in women which were
detected ot the autopsy ; two of these were nulliparee  We shall retumn to

3

was present, a condition frequently found in septic abortion Two cases
were the subjects of ulcerous endocarditis. These younger women form a
distinet group. Subsequently there was an interval of eleven years in
DrEsSSLER'S material of hyperostoses without post-mortem cases  Qui of
the older women 10 were aged between 50 and 59, 20 between 60 and 69,
17 between 70 and 79 and 1 between 80 and 90. Seven men were aged
between 47 and 70 years

Trmeair o mbee A2 . Aokn N it bl e ETTE TT ae L T

Add $inm da dhee Fantam whenl e i oo L2l ol 1

on the part of the superposed bone ” DRESSLER’S microscopic examinations

will be discussed later
To GREIG (1928) all credst is due for his comprehensive and ymportant
study of 188 musenm specimens, out of which 32 {or 17 per cent )} showed
Hfi  The alteration was commonest in women mn advanced years (the
fem:iles' wag 1-7).  He states that the skulls of females
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osteophytic growths from each side of the sagittal sulcus to the oblhterated
coronal suture. Anteriorly the osteophytes were more nodular; posteriorly
they formed rather flattened bulgings and thickenings of the inner table.
Out of the 28 females whose skulls were examples of HS, 2 were “ very
fat.” Eleven cases were nulliparm, 4 were unipare and 4 multipare. In
13 eases the data on pregnancy and so forth were missing, Psychically,
2 women were more or less msane during the last years of their life, the remain-
ing 26 were normal  According to GrEIG the alteration of the skull cannot
be brought into any appreciable relation either to the disease or to the canse
of death of the patient.

Of the male cases reported in GREIG’s paper the following are specially
teresting and will later be discussed once more. In no case was the
condition of the testes noted. Case 1. Male aged 77. The hyperostosis
was flattened, smooth, rounded and dense. The diple was well defined and
in no way altered. The osteophytes had retained the compact chatacter of
the inner table of which they appeared to be an hypertrophy. Case 10,
aged 00. Smooth osteophytic nodules were associated with several “ excava-
tions " in the inner table. In addition there was slight ossification of the
tentorium. Case 17, aged 66 A shght osteophytic nodular growth was
present on each side of the sagmtal sulens at the Jevel of the frontal
tuberostties. Case 25, aged 66 The skull was the seat of chondrodystrophy
and presented several anomales on its base, particularly in the posterior
part of the anterior skull groove

GRE1G’S conclusions can only be partly quoted - “In extreme cases
hyperostosis results in diminution of the capacity of the skull; a possible
atrophy of the bram may in all probability even stimnlate jts enlargement,
The of Iy with hyp is is most likely incidental
only.” Some of his conclusions are as follows - (1) Intracranial osteophytes
are harmless and symplomless2 (2} Intracranial osteophytes are concomitant
with advancing years and always associated with absorption of caleium
from the bones locally andjor Uy, (3) I ial S have
na relation vwhatever fo either syphilis or nsanity.’ (4) There is no evidence
that intracranial osteophytes are originated by child-bearing, and none
that normal pregnancy or normal puerperrum stimulates their development.

The merit of a very important contribution is due to STEwarT (1933).
In * the dementias of epilepsy and chronie msanity ™ a general thickeping
2nd sclerosis of the skull is said to be the most common anomaly STEWART
classifies Hfi, “ which seems to be a rare condition,” into three types-
(1) Two thick tabule and a normal diploe. {2) A thickened nodular or flat
inper table. (3) Enlarged diploe between two thin tables

He reported 6 cases of frontal hyperostosis, Case 1. A female aged 62 ()
who was the subject of melancholia. She wns * torpid and shnggish ™ as
well 28 extremely fat, and finally developed polyuria The brain weighed
LIB0 g Tl mommm smminnd <ligen TR A e

was unusu [ \ L mken and
crrhotic ** " v ' . < marked
sclerosis, o - ingulation

of the cells by tissue.” The pars intermediz showed ]{mphatic tissue and
proliferation of cells towards the posterior Jobe, which othermse did not
show any alterations. Case 2. A female aged 63 suffering from * insanity
with gross lesions ” and dementia She wag extremely fat and there was
hair-growth on the upper lip and chin The brain weighed 1,245 g. Typical
HE was present  The sella turcica was enlarged and firm. The ovanes were

+ Itaherzed by F. H.



SURVEY OF THRE LITERATURE 13

atrophic. The capsule of the hypophysis was thickened. The anterior lobe
was sclerotic and presented atrophy of the cells. Numerous eosinophils
were present. Case 3 A female aged 73. She was suffering from “ recurrent
melancholia *” and subsequently became insane She was extremely fat and
had a beard and moustaches The bram weighed 1,160 g. The frontal
bone presented typical alterations The hypophysis was shghtly enlarged.
The mucroscopical findings were identical with those reported in Cases 1
and 2 Case 4 This instance was a somewhat older museum specimen.
There was no history Case 5 A male aged 46 who suffered from epiepsy
and demen‘tm He was fat an(% mfantile, the skqﬂ‘\vas very Lhif:k T}eerg

obesity m the insane—and especrally those of the female sex—seems to be
too frequent to be merely accidental and, when considered in the light of the
pathological changes in the three cases recorded above, gives grounds for
believing that we are here dealing with a hitherfo undifferentiated type of
dysprimtarism ”

In 1928 BELLMER read a paper in which he discussed the radiological
appearance of Hfi According to this author the alteration is fairly common.
In no case were there any symptoms which might have been brought in direct
relation to hyperostosis.®

In s paper on Hf BERTOLOTTI (1929) advanced a new theory on the
pathogenesis of this condition. He believed that chronic pansinusitis—which

refe Lo a-e PR . . e
the .

of t

disease, osteomalacia and rickets.

Bt - .

women of ad d yeaxsl (aged between 64 and 93) Om
* Itahcized by F. H.
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female, however (Case 15), was somewhat younger—50 ycars—and another
female (Case 17) was even as young as 34 years. This case, however, was
only chnically and radiologieally exammed.” Most likely & severe endocrine
disorder was present in this instance. According to the history, & ont of
15 female cases were very fat, 3 were fat, and 4 were well fed or corre-
sponded to the average standard. Three individuals seem to have been thin
or very thin. The atrophy of the brain, which was presumably of the senile
type in most of these cases, was in some of them very pronounced (1,010 to
I.tO3O g} . The brai‘n of 3 oi; the old women weighed 1,200 g. In a couple

one place remnants of the normal hypophysis with its three parts were
found.” The thyroid gland was moderately enlarged ana slightly nodular.
Case 17. A female, single, aged 34. From the age of puberty she had
developed adiposity which p d. A roenig of the skull taken
when she was 24 years old revealed an apparently normal sella and Hfi
in its initial stage She was fat (weight 80 kg.). Her breasts were poorly
developed ; pubic and axillary hair-growth was sparse. She suffered from
temporary polyuria and glycosuria  There was gradual accretion of the
existing hyperostosis.

The cases reported by MoREL comprised, in addition to these 15 females,
2 male subjects The fustory of one of them—a man aged 62—is rather
mncomplete. The skull was fairly heavy, d Iy thick and sclerotic;
1t presented exostoses on the frontal bone. The other was that of an insane
person aged 42 who was very thin  The bram weighed 1,200 g., the skull
presented hyperostosss, especially on the frontal bone. The testes were
completely fibrous

In the 4 cases on which Morel personally performed the post.-mortems
the hypophysis was of rather varying appearance In Case 1 Acs pre-
dominated, whereas Be's were but scantily represented. In Case 2 there
was mncreased pigmentation of the neurohypophysis and sclerosis of the
anterior lobe In Case 3 there were present ** one or two round, small and
well-defined accumulations ” of Cc’s The Ac’s occupied the lateral part
of the anterior lobe; the Cc’s showed vacuolization. In Case 4 only Ce's
and Bce’s were present mn considerable numbers, cven in this case thers was
predommance of Ac’s As to the condition of the hypophysis m Case 8,
~ee above

Pathogenetically MoREL bed decisive Jocal importance to the firmly

- 4 Crcn i meme m 4hon Fant &lint theg emamsboana in peamanad bo
headaches) were rather ; 1 some cases the direct symptoms werc
iderations on thi iated symptoms of *the

t  MomrL's e
ft‘x’!s):;]-infundlbulum-bypophysis system ** will be discussed later
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calcifying and bone-forming pachymeningitis engmating from the sinuses
REDAELLI (1931) reported 3 cases - Case 1. A male aged 81 who was
senile and marantic and the subject of severe and typical Hfi (excellent plate).
Case 2 was that of a female aged 41 suffering from psychosis and obesity,
There was a very asymmetrical anq perhaps otherwise even very atypical

creation of a synds 4
which contracicts MorgL's theory. REDAELLY assumes that, as regards the
pathogenesis, various general and local, mechamcal and biological factors
play a part in this process, viz, {1} shrinkage of the bramn, (2} decubitus
dorsalis causing backward displacement of the anterior brain pole, (3)
chisorder of caletum metabolism  He rejects MoREL'S traction theory.
Scer and TreLies (1932) described a case which they labelled
** Stewart-Morel's syndrome of traugmtic origin ™ A car-driver aged 60,
dont. develoved Bl n

after a motor Pt tuberal symptoms

series of endocrme and infundibulo-tuberal disorders does not aufhorize the
indicative of Hj d it iy, a

bido, psychi ymp pilep iz ). There was
X-ray evidence of Hfi which, according to the authors, was secondary to
the PN - .

vag

bee ..

and X-ray evidence of hyperostosis The pattent 1s ahve N
NIEvWENEU1ISE (1933) published his autopsy expenence on Hfi and

reported the folls cases as of ths alterat, se 1 A female

aged 83 with artenosclerous and dementia  She died of heart and kidney
msuffinency after having been bedndden for & prolonged period  Typical
Hfi was present and shght atrophy of the bram (1,100 g} The remamung
portions of the skeleton were, with the exception of a shght spondylitis
deformans, normal. As regards the endocrmne organs there was nothing
abnormal Case 2 A female aged 89 with arteriosclerosis and dementiz
died of a ruptured abdomunal areurysm after bemng bedridden for a prolonged
pertod  The post-mortem findings were dentical with those reported mn
Case 1 Case 3 A female aged 63 who suffered from cancer of the uterus
was bedndden for three weeks before her death  In tius instance the hyper-
ostosss involved a much larger area and resembled, in the neighbourkood of
1 Italicized by F H.
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the middle ingeal artery, a i land: . The branches
of the arteries seemed to run through tunnels "The brain was small
{1,100 g.), the endocrinc organs showed no pathological alterations
\Ixruwmmmsn states that he detected 14 les of these alterati
in 56 autopsies (it should be mentioned, thongh, that even sbght or initial
a!tcrnuom were tabulntcd) and that they were cxcluqlvel‘y prcsent in female
of dage. When di o the g of this
he quotes Troxas’ and Jores' mvesugmons Nieywexnowse does nol
ﬁml nnJ apprecmble connection between the clinical symptoms and the
&y, 32 ncxtl\er does ho support the view that the alteration s m

which he Iabelled as ** compen-
t to a mechanism which, though
ed to be the underlying cause.
Mograv (1934) reported the case of a man aged 35 who died 1n 1786,
which, in our opinion, is not a true case of Stewart-Morel's symptom ; it
is, thereforE, not referred to jn this survey.
Accordm«" to STERTZ (1934) mst:mces of thls type were doubtless not
d as sequel of
atmphy of the brain, but cases of pnmnry hypertrophy of the bone, STERTZ
stated that HE will be understood if in accordance with G. HER\IANNS
view it is assumed that there may exist a ““directed brain pressure.” The
frontal outgrowths are apt to exercise an active pressure in the direction of
the base of the brain
Erpuem (1935 and 1038) hed papers on hyp of the roof
of the skull in wlnch he deat Wlth “ the generally recognized bulging bony
hich are characteristic
reant Hfi, The results

. . 1 and its significance

and sl used l/ze greut mcuz'enu of thc cand:tum, llJ ]requent aasocxah:m u;:‘.:h

present the maternal was dwvided 1nto three classes and, accordmg to the
type, into three groups, viz., * nodular,” sessile ” and “ mived " alferation
Seventy cases (97 2 per cent ) were females otr" t‘he 2 male sub]ectf 1 was

From the quuwuw TADIO 16 WLl LE CIEAT LY, 35 TEZATUY 480 WISLIIDULION,
Moorg’s findings deviate from those of earher publications —

Incidenco by Decades of Persons with Hfi

11020 21 toaol 31 to 40] 41t 50| 51 mcol 61 to 70]71:030'1‘0;«;1
2111115[1612015!3[72
Ttaheized by F H.
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Out of the § cases with most marked changes £ occurred in the third,
2in the fourth and 1 in the fifth decade ; out of the 26 moderately pronounced
examples 13, or one-half of the eases, occurred before the fiftieth year.
Approximately 51 per cent. of the femﬂo subjects had bcm ai least once

The presen
called for X- myyeummatxon of the skull m w0 out of the ’I.. cases; the

remsining 2 cases were {numat\(: cases.  Forty-four ser cont. of the cases
were obese, From tha a2

of the patients
gave » long There is no
evidence that Rk
[P, S . .. S

. .
4 . wewwy @ UglE syndmm» which is
wstiouve, Yolyphagia, po!ydx}vm pol}\mx and disturbanes of sleep,
as by MomeL, wers not recorded in 59

of the cases. Possibly these s’ymptoms were 5o shight that they escaped
notice.”

Moone’s second paper is based on even mose comprehensive matern}
and compnscs 6,650 nogp-asane Heme 6

~aAa 3 WO TED fome femes e
1 Nehulo dummicts & . . and
. It
the . .

dxﬂ'\x .

In the 6,650 individuals «ho wern X-rayed there were 228 positive cages.
These were distributed in the following manner ~

Nebula frontalis k3
Hyperostome diffusn . . 0
Hyperostosts fmntomnalalm . . N . A7
Hyperostosis frontabs interna . . 9%

Thon seatass=t o0 0 ' these presented
diffu " . T\n? hundred
and - L en. Qut of 35
inson B W N €& Women

Ir **ooRE found 40
cases

Ppenve . . . . . - 13
Hypemstom dm‘wa - . . .03
Hyperostesis frontahs iterns . . . kM)

Out of thess &0 ~me 7> : - "
the men ar . .
otherwse «

< fahensd by ¥ H
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The histories of 193 cases of thickening of the skull were analysed It
was found that the women who were the subject of obesity frequently showed
hair-growth on the chin and less frequently on the upper lip, - Further, the
following symptoms werc recorded: “headache . . . easy fatiguo . ..

lar weakness ; ner and a tendency to worry, and depression ;
dimness of vision and occasionally diplopia ; epileptiform seizures ; impair.
ment of memory; mental slowness ... dementia , .. dizziness;
disturbance of equilibrium and gait ; seventh-nerve weakness . . . speech
dufficulty, apparently motor . . . sensory disturbance . . . dragging of a
Jower extremity . . t it hemiplegia and hemip is . . . general
neuromuscular msufficiency. . .

As regards the pathogenesis of the skull changes Moogr stated in his
first paper: * Hyperostosis frontalis interna is the antithesis of those
diseases which have & deficiency of skeletal ealeium as a part of their picture.
It is, therefore, a reasonable supposition that it is a disorder of the calcium
metabolism in which that mineral is present In excess in the organism.
Grera end Morer share ting opinfon  There is associated a disturbance
of fat metaboksm manifested as obesity which is at times extreme. The
occurrence of the latter is less constant than the caleium disorder, as it is
seen in hut 44 per cent. of the cases . .. Since hyperostosis frontalis
interna occurs almost exclusively in women it is proposed that there is a
special structure present in the female which governs the caleium metabolism
essential for renstruation, gestation and lactation. These three functions
require the assimiation and disposal of an enormous amount of caleium snd
the requirements are intermittent. Now. 1f such a theoretical mechanism
should not undergo involution 1n step with that of the sex organs of the
female of known function there mught result an aberration in calcium meta.
bolism This appears to take place in hyperostosis frontahs interna, the
deviation from normal bemg the retention of calejum which should be
eliminated. The involation of such a calcium control mechanism should be
greater with advance in years In this condition, however, involution i
not in equilbrium with that of ovary, nierus and breast ; it may be that it
is precocious, and hyperostosis frontalis interna a manifestation of premature
Old age” h

Iv% his second paper MoORE’S statements were somewhat reserved : ““ The
ultimate causation of calvarial hyperostosis and the accompanymg chmeal
phenomena is conjectural but it is probable that there is o single fa}f.to;

B . b Pty Ay it ¥ ihi

. that

' . v Jow

basal metabolic rate, increase in sugar tolerance, serum calcium and phos-
phorus have shown no change, but the peniod of observation for this has been
too hmited The hyperostoses cannot be identified as a part of any
of the bone dystrophies as they are at present known | Since the over-
whelming majority of cases occur 1n the female, 1ts separation from those
diseases which have an equal or nearly equal distribution m the sexes is
unnecessary. The hyperostoces and the associated phenomena cannot be
wdentified as a feature of those disorders, which are restricted in their
oecurrence to women as such disorders are at present known. The roentgeno-
graphic incidence by sexes1s 225 females and 4 males From this 1t appears
that the condition must be due to a disorder of some structure peculiar to

which is as yet unknown >

thelﬁ“ﬁ?sleﬂ"ﬁnl paper {Ioom: chiefly dealt with the chnical picture of these
The analysis of 36 cases from a sanatorrum revealed ™ that there isa

cases
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'Y complex panying the osscous clianges which is as character-
istic a3 the roentgen findmpge The symptom complexes of the several types
{of byperostosis of the skull) are closely allied and i the future they may be
proved to be identica‘l."

y was characterized by the more or Jesy constant
of the clinical disord ioned

As regards the calvorial changes Moore adds: “The fact that the
hyperostoses coexiat in the same persons and that the skulls are generally
thickened in cases of all types suataing the view that, though morpholomeally
hstinct, all types have the same fundamental etiology , this iz indicated
also by the related clinical phenomena. . . The disorder at present cannot
be considercd as part of any of the endocrine diseases as such diseases are
at present known. . . . The evidencs s that the condition is a metabolic
disease in which, ns far ag 1t i3 known at present, fat and ealcium metabolism
only are at fault.”

Fhe psychic symptoms can progress and end in dementia. Therefore
Moore recommends in such cases a eurgreal intervention ““ It appears
that much good might be accomplished by furning down the frontal bone
flop.”

pCA}m’s investigation (1036) is, to a certain degree, eompatible with those
of Morey snd Moore  Camr’s material comprised 17 cases of nebula fron-
talis, hyp frontalis or hy lvarins diffuss G i
symptomatology Carr tabulated his 17 cases as follows -

Per Cont Per Cent,
Obeaity . . 647 Headache . . . 823
Difficulties of wemory 832 Weakness . 588
Dizziness . 647 Visual disturbances . 411
Convulsive seizures 353 Menstrual disturbances 764
Mental changes 888
Carr suggested as the admi jon of “ tic acid

by feeding large guantities of gelatin dady.”

In the discussion followsng Carr’s lecture Morriver gave o brief survey
of the skull changes in the p of diffe endocrine i He
reported the case of a female aged 18 years who was the subject of extreme
obesity and presented general selevosis of the roof of the skull, chiefly involving
the pars frontalis “ on the inner table of which there was well-marked
formation of exostoses ”  Morrmer emphaszed the connection between
pituitary disorders and calvarial changes  “ Thus, T have acen calvarial
change n patients whose chief complaint w2y exceswve growth, obesity,
delayed matunty, premature senthity or diabetes insipidus and . . . in casea
of lesion of the central nervous system 23 well 2% in cases of cleareut
Frohlich ayndrome and. in cases of long-standing acromegaly ™

Awvprpo-Toreno (1936} reported o case of Hi

Easex (1036) reported & chmenl case of HE m a female aged 45 yoars
Ongmally she weighed 168 Tbs, later on 150 1bs and was the subject of
obesity, diabetes and hypertension

Fracasst and Marerix {1936} desenbed 4 climcal cases Case L A
male aged 40 compluned of headache, thirst and vertigo  Radiologically
there was pronounced HE. Case 2 A female aged 24 with glancorss, com-
plmm:d of frontal headaches  Radiologically HE  Case § 4 fermalo aged 64

planng of aumilar aymp . Cased Afemale aged 33
comylained of headache and vertige; gradually progresung He which was
recopmized m the Xeray
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tIn the same year ESTATY published a survey of research on hyper-
ostoses,

GESCHICKTER and COPELAND (1936) briefly mentioned this alteration :
** Hyperostoses of rounded or jrregular contour resembling osteomas may
project from the mner table of the skull in the anterior portion of the cal-
varium, The frontal and parietal bones are usually involved diffusely.
According to YoLTox, this condition is observed more frequently in women
than in men and is a compensation for atrophy of the brain. It is usually
found only at autopsy in adults. The compact or spongy new bone projects
mwardly {rom the inner table without any evidence of change in the outer
table, Microsennically tha naw hana frwmablan fa pimTam do dload 2n dhin moamme
and eburnated

HrxscneN .
and obesity, 1 S L oa
term, * Morgagn’s Syndrome.”

James (1936) described the case of a woman aged 51 who was admitted
to hospital as the result of a fall on her head. She was fat, in excellent
condition, measured 152 em. in height and wefghed 95 kg She was 1eritable,
bad-tempered and pl: 1 of headaches and de i There was
X-ray evidence of Hfi This author advised surgical intervention * when
the hyperostosis gives rise to signs or symptoms of increased intracranizl
tension or to fecz\l signs.”

T-

responstble for eliciting a p p T simmlar i
would also be observed ionally in the p of of apheno-
occipital origm. . ." It 1s, therefore, not warranted to place the

radiologically demonstrable osseus changes in the foreground of interest;

“ The picture of the disease 13 conditioned rather by the degenerative senile

alteration of the brain and most Likely also of the kypophysis ' * .
AgfLY and Drraonp (1937) report a clinical case of HE associated with

adenolipomato1s symmetrica and dementa. .
Donint (1937) published 3 cases Case 1. A female aged 65 presenting

HA. At the age of 50 she developed sinusitis and adiposiby, At the age of

59 she plained of i d memory, Ity of ori ing hersel
Troa Eavet A, B i

a e e

-

) o e T Tt Case'S. A female aged 60 suffered
ression, dysarthria and headache.
pby of the cerchral hemuspheres,

. ° microscopically there were various
senilo changes in the bramn
HewscrEY (1937) : “ Morgagni’s Syndrome ** monograph
Lgvison (1937) reported 2 clinical cases of MS Case 1 A femalo aged

75 years who was very tall and fat, had a masculine appearance, but did rot

manifest any iderable bypertrich er grand a daughter of

the patient as well as several of her numerous brothers and sisters showed
gigantism of similz:lr type. Sheth lained of tri; 1 Ig1a of seven-
rs’ standing; no other )1 or psy

;;iﬁptﬁf:s were mani%'ested There was X-ray evidence of Hfi. Case 2. A

female aged 67 who measured 153 em. in height and weighed 120 kg. presented

1 Ttalicized by F H.

biooth Toewinnl
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farrly abundant masculine hirsuties on the face. X-ray sbowed pronounced
Hfi; choically she was depressed.

MogeL (1937) wrote : “ It is no mere accident that hyperostosis is mainly
encountered among the patients of lunatic asylums and neuropsychiatric
chnics where the frequency of this condmon seems to be greater t)mn

anywhere else,” MoREL as for the head:
decompression by means of a large frontal flap.
Raso, MS (1937,

Smcﬂm, MS (1937).
M. B. Scmaupr (1937) described shortly Hfi in HPNKE-LUBARSCH'S
handbook of pathology.
SonoaY and BAK (1937) pubhshed two chinical cases : Case 1, A female
N 1

1
36 2° R. The basal metabohsm was +1 per cent. Radiologically there was
2 mild Hfi ; the sella did not show any alterations. Psychically she suffered
from depressive mhibitions and anxiety., The menses set 1 at the age of
9 years. When she was 13 she began to have attacks of megrim, and when
she was 20 years old amputation of the uterus was performed. Case 2 A
rather badly nourished female aged 52. Psychical trauma at the age of 30,
followed by disorders of the nervous system She stated that for twelve
years she had suffered contmuously from headaches, weakness and various
vague complzints. The blood pressure was 155/110. There was X-ray
evidence of Hfi,

Caxavax (1938) performed 3,250 post-mortems on insane subjects and
found 230 examples of Hfi (7 per cent) He writes: “ The leston seems
o have no constanily msoczated pathological change. Patients with exostoses
rarely are recorded as of subjectie suck as fullness,
keadache or a feeling of heaviness or pressure wn the head.”

DEeraas-MagsaLer (1938) Clnical case : A female aged 52 who thirteen
years ago had an operation for otitis and mastoxdms and complamed
subsequently of severe it
ectomy. She was very fa
system. She exhibited "
of HE.

Farrowica (1938) reported 3 cases Case 1. A female aged 71 who

o Famn ammass aen Tlnhid somme bfaos Tam 30 43

[ NN )

"The post-mortem revealed the followng . Height, 150 cm. , weight, 130 kg,
presence of Hfi, the investigation of the pmxltary gla.nd showed “ bypu
physitis chroniea interstitialis productiva ¥ Case 3 A female aged 46 who
in 1932 weighed 66 kg and m 1938 116 kg. There was psycheal depression
and X-ray evidence of Hfi

c m]‘m.nux and Savover (1938) published & paper on the syndrome
of Hfi

P U T . PER - PR

! Italeizod by F. H.
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In a discussion following a lecture on brain atrophy he stated his viens
on the relation * * et oom e T

Lemoczey a i+ ' . Coo . - '
was small and ¢ :
Her appearance ) . '
the blood pressure was 180/110. She had inverted sleep rhythm,
\ i T +** " " extremely severe headaches There was
e - se of & female aged 37, with hysteria,
weighing 06 kg, There was X.ray evidence of Hf. Arteriographic examina-
tion showed no signs of pre-existing brain atrophy; the coexisting Hfi
would have been capable of exerting marked pressure on the brain. Accarding
to Moz this compression could have furnished the explanation of pact of
the sccondary symptomatology,

NEeorr (1938) described a case of MS.

Perems and Biatan (1938) reviewed the literature on the Stewart-
Morel’s syndrome and reported a chnical case.

RADEMAKER ({'938)' descnbeq' 5 c].inscal cases in women : Case 1. The

PR " N

o mmmerlin Kade rmmertls o #hons Fans nnd o]

e

s } s e

revealed a typical Hfi and clearly flatfened gyri, The outgrowths on the

inner side of the frontal bone were removed and the bone flap was replaced.

The operation resulted m * considerable amelioration.” Case 2 was that of a

fat idividual aged 40 who had a thick beard. She was subject to attacks

oo N oo ere was X-ray evidence

and presented progressise

the face and appreciable

) * -eakness and ataxia. There

L, ) ¢ L ged 41 presenting adiposity

of the breasts, the abdomen and the nates She complained of headache

and vomiting. There was X-ray evidence of Hf. Case 5. This individual

was aged 32 years and 1 d of h and iting ; the X-ray
showed Hfi.

REroer (1938) reported 2 cases - Case 1. A female aged 55 years. She

had never been pregnant. When she was 33 hysterectomy was performed,

At the age of 52 she began to complain of fatigue and nervousness. %"revi?uslly

.

pressure of the hyperostoses  The wall of tl‘ze third ventricle showed mn thes
B e - . e o aearlia

. f ) .
mortem revealed atrophic ovaries and Hfi+ + +.  lhe hypophysts shoved
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Be hyperplasia _The ical h of the bram was negative
- s [ROELERE S SAees 'trophlcsclemtw
3 not described

In both cases

with excessive

RocER (1938) described 2 chnical cases* Case 1. A female aged 57 was
the mother of eight children. She werghed 157 lbs. and complamned of
headache and msomnia  There was X.ray evidence of an early Hfi. Case 2.
A female aged 52 who had five clnldren and welghed 220 Ibs She was obese
{of the ptuitary type) and P of t iderable Hfi was
present.

Sarzer (1938) publshed a paper on ** the frontal hyperostosis syndrome.”

SantsoN (1938) contributed a paper on Hfi

Vax STEENBERGEN VAN DER NorDAA (1938) desermibed 5 clmical cases
and 1 case on which a post-mortem was performed - Case 1 A female
aged 26 complained of attacks of vomitmng and spells of unconsciousness and
headache. She weighed 53 kg. There was X-ray evidence of Hfi. Case 2, A
thin female aged 66 with moustaches, suffered from Alzheimer’s disease.
Hfi was present in the X.ray. Case 3. An acromegalic female aged 71
weighing 85 kg and presenting somewhat mascubine hirsuties and X.ray
evidence of Hfi. Case 4. A female aged 53 showing maseuline hirsuties and
weighing 108 kg There was X-ray evidence of Hfi but no objective neuro-
logical symptoms. Case § was that of a woman aged 38 presenting masculine
hursuties and scanty pubic hair. She weighed 86-5 kg. Amenorrheea for
six years. The X-ray ion revealed p d Hfi and a large sella
Case 6 came to autopsy A female aged 75 welvhma 100 kg was the snbject,
of arteriosclerotic dementia. The blood pressure was ""0/95 There was
hemorrhage of the bramn and HR The authors expressed thewr opmion
as follows: “The syndrome of Morgagni may detelop without any com-

plaants, but an ils very nature is often p d by the of
old age ™ *
Troers (1938) desenbed 2 --- -F7 - -« 10 ) N

thyrotoxicosis : Case 1. A fem
sella (19x11 mm.). She diec
weighed 7 g. and contamed a 1
suffered from acromegaly for te
BARTELHEIMER (1939.42),
who, though marrned for three

Morgagni triad and dxabetes re[mctory to mmhn appears to me to be of
essential and may--

severe frontal he:

menses were norr

and Hfi, There

strongly suggesti

* Ttaheized by F. H
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assumption that there exists a closo relationship between mternal frontal
hyperostosis and diabetes of the pitwitary type is fully justified.”

Dp Franco (1939) described 2 cases of lues associated with Hfi. The
coexistence of Tues with Hfi is not merely incidental. According to this
suthor it is highly probable that lues may give rise to this typical process

 Fuaarora (1939).  According to this suthor a more or less diffuse
thickening of the vault of the skull, particularly in the shape of HA, 15
*“ occasionally ™ found in patients complaining of intractable headache, but
otherwise not manifesting any objective symptoms. On the other hand,
Hfi is frequently encountered in individuals who had never suffered from
headache ~ *' The series of cases tn whick permanent disorders were absént
in apile of the presence of considerable endocraniosis sa too great.” t

Gorrax (1939) reported a case of Hfi.

Henscnex (1939) published a class'™  ° " B v
According to this author, at least three 1
calvarium may be distinguished, viz. - (1) . .
hyperostosis in rickets, osteitis deformans, syphilis and meningoma, which
might perhaps be designated dysostotic or osteitic. (3) The kormonally con-
ditioned * - (a) puerperal osteophytes, (b) M s frontal hyperostost:
{&) byr in acromegaly  Transitional and bined forms un-

doubtedly occur b the diffe b-groups in Group 3.

Korpassy (1939) reported 5 cases of Hfi on which autopsy was performed
All these mnstances were old and fat women. None of them presented virlism
The symptoms descrrbed by neurologists were absent in these § casest The
syndrome suggests a disease of the ovaries and the hypophysis ; the endocrine
glands did not show sny essential changes.

Lucnerint (1939) publshed 8 chnjeal cases and 3 cases that went to
autopsy. The latter were. Casel. A female aged 66. Blood pressure, 180;
suffered from drabetes and an abdominal malgnant tumour. The post
mortem revealed Hfi+ + + Case 8 A female aged 75 whose blood pressure

onm i * £ “rin Hfi+ + + was found at autopsy.

iting dyspneea and cedema, Hfi+ + 3

N which no post-mortem was performed

were Case 2. A female aged 68 suffered from Iues The blood pressure was

180 There was X-ray evidence of Hfi Case 3. A female aged 47 who

complained of pressure localized to the supraorbital region Objectively

there was nothmg noteworthy. Blood pressure, 190 X-ray showed Hh.

Case 4 A female aged 57 plained of headache, Blood p 205

X-ray showed mld HR. ¢~ * ° ° T o
and vertigo  Objectively

worthy  Blood pressure, 1 L

A female aged 75 who suffered from headaches, dyspnees and glycosuria

Blood pressure, 175, There was X-ray evidence of Hfi Case 10, A female

aged 79 complamned of weakness and showed tremor Encephalographic

examunation revealed cerebral atrophy Blood pressure, 230 Thero was

X.ray evidence of Hfi. Case 11. A female aged 67 complained of pressure

locabized to the precordial region  Blood pressure, 200 There was X-ray

evidence of Hfi. Case 7. A man aged 67 He was of the eunuchoid type,

i T omdwmcsent e fon o s oebor there was atrophy of the testes

3 and general weakness. Blood

N Hfi  According to LucHERINT

wes an the absence of endocrine

e of minor importance (suck as

* Ttahcized by F. H.

e
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feadache, vertigo) and which most [ikely are accompaniments of the advanced
years of the patients, of cerebral arteriosclerosis and of hyr 1

Ricnrer (1939) examined in Cologne 1,227 X.rays of skulls taken within
the past eight years. OQut of these 377 were women and 850 men (31 and
69 per cent respectively). Ninety-three cases (or 7 6 per cent.) wera exaraples
of HA, of whic{’\ 81 per ceutJ were females and les'.L In the
o TR L e T Pyt iyt hondl

that these v.:oxtr)\phints were caused by mechanical pressure on the brain,
Their underlying cause most Iikely was a disturbance of endogenons regulation,
a disorder which, m all probability, is identical with that responsible for the
= joni of hyp Nawadays clini decidedly reject the
assumption that Hfi exerts any strong pressure on the brain or causes
distortion of the bypophysis

Roarxr, ScrACHTER and B ES (1938) published a paper
on MS§
Soro (1939 stated that in the p of ly the hyp

growths mvalve the entire calvaria.

Tager, SprrroN and Marzes {1939) published a paper on hyperostosis
calvarie interna and its clinical significance.

ELLEs and Mexoez (1939) desenibed 4 clinical eases in which HE was
radiologically recognized, All the cases were females aged between 32 and
62 years The irregularity of the occurrence of the psychiatric deficiency
symptoms is striking. The younger patients partieularly manifested practi.
cally none. Certain characteristic manifestations were mostly demonstrable
in women of advanced age. At the final stage confusion was present similar
to serule dementia

Szasrocs (1939) proposed an adequat ification of Hexscnex’s
classification of hyperostoses of the skull, and estabiished the following
path types- (1) p y, (2} hormanal, (3) dysostotic, ()
wrrilative hyperostoses*  On the basis of this classification LESZLER (sce
p 26) published m 1040 a survey of the pertwnent radiology

Brrroxt (1940} deseribed one clinical case  The stnking features of the
elinical bustory were giddmess and Hfi which was radiologically demonstrable
ouly later on.

BorizLo (1940),

Evoripon snd Hors (1940) atated . * Out of 200 msane women aged
between 23 and 87 years, 50 (or 25 per cent ) were radwlogieally definite
cases [t 1s umpossible for us to concur in the opinion that a definste syndrome,
somefumes referred to as the “ trad of Morel,' is present 1n cases of localized
hyperostons of the frontal bone , at least, so far as the female population of a
mental hospital i3 concerned the occurrence of Hfi does not hate any
clase or significant relationship Yo any one parficular mental disease " *

Hreaerns, and STEXGEL (1940) reported 2 cases of M8 which they thought
ta be the first observed in mother and daughter (DoNiNT's was the first )
A 65-years-old patient with Hit preseated a diffuse and focal loss of ganghon
cells of the third, fifth and sixth cortical layers 1n the frontal and paretal lohes

* Itohewzed by F H
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Leszerr (1940) published 3 elinical cases: Case 1 was that of a woman
aged 31 who, after the first childbictt —o o red 11 kg. in weight and
ot , vy evidence of Hf  fee

‘

o o wiv v Lne SKU Apd

X T wwsww Adtemate aged 38 who for one year and a half suffered
from g}ddmess, eadache, vomiting and failing viston. She showed choked
disc with hemorrhapes. There was X.ray evidence of Hfi; the sella was
extremely dilated, the base was atrophied, the dorsum destroyed and a
pituitary tnmane e 2 N

) .+ o »uich le summarized his investiga-
tions worewy a perrod of many years and concerning MS, particularly its
: P = .

P ptive pSy je sy ' PENDE it 13
not yet possible to aserit . the patientd
to Hf, ““ but it 1s, in all . y  «= he symptoms
at least may be assutwu 10 pe sdea 4= 07 ction which the
prdasee Tt . * the diencephalo-

“tion the existence

! mounwuuRESQUES (1940) reported a case of
M 1n & melancholic woman
RossiER and SECRETAN (1040) published in tabular form 35 elinical cases
m which the p of Hfi was radiologically di d ; 33 of these were
females - Case 1. A female aged 53 suffered from ipsomnia and presented
Hfi++. Csse 3 A female aged 24 who four years ago developed en-
cephalitis, as 2 sequel of which severe headaches set mn  She was stoutish
Blood pressure, 170/80, and there was Hfi+ +. Case 5 A female aged 40
presented a symptomless Hfi+ + Case 6. A stontish female aged 38
had bypertrichosis and mild Hfi. Case 8. A female aged 52 who com-
plained of intractable headaches and presented hyperostosis ealvarie
and mild Hfi Case 9 A female aged 34 =~ -*-1+
halitis now showed Parl and .
160/30. Hf+ + was present Case 10
msomnis  Blood pressure, 170/100  Thue was Hh+++  Case 11 A
female aged 41 suffering from cxiremely severe headache and msomnis
after poliomyeltis was very fat and presented Hfi+ + +. Case 12 A gl
aged 17 suffered from epileptic convulsions and extremely severe headaches
She was not fat  HA was present Case 15 A female aged 43 had been
P d on for Hary 3 Since childhood she had saffered from
headache, Hfi was present Case 16 A female aged 31 who had had
poliomyelitis was troubled with severe headaches since childhood. She
was not fat. Blood pressure, 135/80 Hfi was present Case 17. A
stoutish female aged 56 suffered from headache and hypertension Blood
pressure, 245(100. Hfi+ ++ was present. Case 18 A female aged 44
suffered since childhood from extremely severe headache She was not stout.
Hypertnchoss, epilepsy and Hfi+ + + were present Case 19. A female
aged 36 was subject to insomnia and extremals ~-- 4 " 7 .
PhilALAn2 TR Y .

v plosent “Case 23 A female
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aged 38 Tt " " PRI R .
Case 24, ~
Hfi+++
twelve yt '
Blood pre L . o .
since childhood from extremely severs headaches and presented a glioma, of
the occipital lobe. Blood pressure, 205/100. Hf was present, Case 28, A
female aged 89 No story of symptoms  Hed and muld Bfi were present.
Case 30. A female aged 4% who was not stout complained of extremely
severe headaches. Blood pressure, 220/170. Hfi+ + 4 was present. Case
31. A female aged 62. There was no history of symptoms Hed and Hfi
were present Case 32. A female aged 40. She was not fat and presented
+ 4. Blood pressure, 170/100. Case 33 A female aged 43 Very fat;
suffered since ehldhood from severe headache and mamfested epilepsy and
carly Hfi, Cage=* * "' trtemor o * e
and presented T
any special syr
hat fat, plained of ly severe heazdaches of one year’s
standing, Hed and mild Hfi were present. Case 37. A female aged 36
suffered from severe headache and msommia, She was not fat. Blood
preseure, 120/80, HA+ + was present. Case 38 A female aged 68 com-

plamned of ly severe headaches and i Blood pressure,
166/100. Hed and mild Hfi were present, Case 39 A female aged 40
suffered from ly severo headaches ; she was d on for maxillary

P
smusitis, Hfi+ + was present. In addition, 2 cases of this condition in
male subjects are reported of which one was that of a man aged 44 who
was hat stout and lained of extremely severe headaches. Blood
pressure, 130/70 Mild Hfi was present. Case 20. A man aged 62. He was
somewhat stout Severe headaches troubled him smnce childhood. He
suffered from insomnia and his blood pressure was 175110 Hfi was
res¢ént

P In addition to these cases, RoSSIER and SEcrRETAN reported 6 {2) cases
which came to autopsy. They were treated for entirely dufferent diseases,
According to the authors the case-histories did not contain much of interest,
In five instances a cerebral atrophy was present The hypophysis did not
show any noteworthy alterations

TaxTURRI {1940) reported a case of Hfi associated with vertrgo

Barcia and CauraRrRer® (1941) contributed a paper on the alterations
on the mner surface of the skull and their relation to radiology

GiLBERT (1941) presented a paper on the syndrome of Hfi

e rapeaip PP Fon ar B .

twent?

was a

there

the se .ot

anxiety but no objective neurological symptoms The blood pressure was

unormal, blo(;d sugar 165, blood cholesterol 200 The author discusses the
1 1 hobe ad

of o of the pitwitary
Kuagr (1941) reported ¢ chnical cases  Case 1 A female aged 29 had
never menstruated She was small, rather infantile and presented Lypo-
plastic breasts  She was fairly stout and had rather pronounced moustaches,
Radiologically she showed Hfi Treatment by ovex resulted in shght
amelioration of ber condition _Case 2. A female aged 23 had normal menses
She was tall and vigorous, Her voice was somewhat hoarse Masculine
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hirsutism was present. She was very fat (116 kg.). There wae ¥omw eetds
of HR. Case 3, A famalo ~n-t 0™ - -

was feminine ’ .

inereasing head o -t

aged 28 presente o ~uuy suttciure and pronounced virile hair-growih.
She gave a history of headaches of one year's standing. There was X-ray
evidence of Hf, ~ As regards the neurological symptoms Kiaxr assumed
that ¥ifi, though partly furnichine om awed- = - T
e - .

. PR

sseus wnu Lypreag ot

ataxma, loss of memc* . -
female aged 456 shc  ° _iiuwy, sursuusm, polyuria. Blood pressure,
192/134. No typical Hff was present. Case 3.P°A female aged 2(? gave 2
Instory of recent and sudden incresse in weight, recurrent vertigo and
headaches. Early Hfi was present Case 4. A female aged 41 showed male
hirsutism, moderate obesity, typreal Hf. At the age of 37 unilateral ovari-
ectomy was performed, which was followed by mild p di
Case 5. A male aged 19, the son of Case 4, mamfested slight roughening of
the inner table of the frontal bone He did not have any complaints. Case
G A gurl aped 16, daughter of Case 4, ifested rather advanced HE end
nmuld hypothyroidism. Case 7 A bov soed 12 wha — - ¥ o .
Tho - Bt .

8 - .

w . . pu e 20
w 1 o erv awiomeganc changes At the age of 42 artificial
menopause  She showed duffuse thickenine of 4he ameiee 2o = 77
Case 10. 8 F—-7 N

of compla

no symph " "

fication o ot he, depression and loss of
memory Case 13 A female aged G0 exhibited obesity, nebula frontalis,
slight Hfi and comploined of headache. Case 14 An obese female aged 53

showed frontal headache and prog Hfi. The p of a brain

tumour was suspected Case 15 A female age 31 had sustained a motor
dent and shoned p d He ™ .o

by any complaints. Case 16 A fem

showed meipient Hfi  Case 17 A - . .

There was pronounced Hfi Case 1n A vemele ~m-d o s =0 T
DU

i

- . avasdsts GpU
ot & vewpu; WLAKNESS, Staggering gait, tinnitus, periods of
dizzmess Masmive Hift and calufication of falx cerebn  Case 22. A female
aged 33 years who snffered from recurrent headache. Three years ag0
unilateral ovariectorny was performed Mild Hfi was present. Case 23 A
female aged 62 had 2 thy-mxfi carcinoma, HA and a metastatin poen ~-mon
of theskult Case2¢ *
followed by nauses, ¥O .

‘Hf were present
obesity and Hfi  Sht
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Case 26. A male aged 37 gave a history of recurrent severe occipital head-
ache; id y had been perf d eleven years ago. Moderate Hfi
was present. Case 27. A female aged 42 complamed of progressive pain
at the vertex, tinnitus, vertigo and failing vision She was found to have
a temporal osteoma which was surgically removed. Hfi was present. Case
28. A female. She was moderately obese, For fifteen years she had been
troubled by weal ‘There was polydipsia, polyuria, ional glycosuria,
multiple myelomata and moderate Hfi. .

In view of the younger ages of detection of the Hfi reported in occasional
papers on the subject and the 5 cases in this paper under 20 years of age,
or §under =" * o B -
long preced
been report
A similar d . .
by the now not inconsiderable number of male cases reported in the lterature,
including the 5 of the above series. It is difficult, however, not to accord

K ataid -~ A - H . .

p

. . v . v
HENSOmEN, but so far as KN1z3 and L FEVER were aware their cases con-
stituted the first evidence of such a background for the disease itself.

The discovery of well-marked HE in traumatic cases without previous
symptoms suggests a long period of latency. Kwies and LE FEvER have
been unable to classify the X-ray appearances in the manner of MooRrE,
and often could not escape placing a given case in two groups Thus of
28 cases, 23 showed Type L. intracranial changes alone or principally, but
4 others showed it 1 lesser form, secondary to more marked changes of
another type Preradiological diagnosis was attempted 1n several mnstances,
and was occastonally correct as shown by later pictures This1s in agreement.
with the expenence of RoGERs.

McGAVACK and REINSTEIN (1941). A female aged 40, the mother of two
children. Within four years she gained in weight from 65 to 94 kg. There
was har-growih on the chin, mld microcephabs, dorsal kyphosis, brachy-
dactylia of the hands and feet and polydactylism of the hands. Blood
pressure, 178/80 There was X.ray evidence of Hf..

MoLLARET, MoLtareT and Le Beav (1941). A woman aged 60. For
seven years more and more frequent pametal headaches, in the following
years 1 if sual disturb , s1ix months later typical epileptic
fita. The patient was not fat but showed marked hair anomalies = shght
baldness bined with hes and harri of the limbs There
were severe neurological symptoms loss of memory, diminution of the
wisual fields, difficulttes in wallang Radiologically there was marked Hf
and a general dilatation of the brain ventncles with atrophy of the bran
cortex. A surgical ntervention was perfc d, the right 1
bone being trephined The bone was very thick and compact and bramn
atrophy was present During the next four years & shght amelioration of
the condifion was observed. The authors suppose a rather diffuse
encephalopathy with slow evolution

MoxTMOLLIN observed (1941} in MoREL’s climic 2 cases  Case I. A woman
aged 81 rather thin before menopause, afterwards pretty stout. Nine years
before death thyroidectomy was performed. For many years frequent
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headaches. In the last few years, particularly in the last months, marked
loss in weight. For two to three months increasing psychical disorientation,
nocturpal agitation and insomnia. The patient was o cachectic old woman
with and sut tumours of various size and
character  Blood pressure 150/50, blood cholesterol 185. She died of
pnenmonia At the section there was a rather marked Hfi, but no brain
atrophy. Case 2. The daughter of Case I, aged 64, For a long time past
she had suffered from frontaland retro-orbital headaches  She was depressed,
anxious and sleepless since her mother’s death The patient was not fat,
and she had numerous skin tumours like her mother. "Clinically there was
nothing of interest, the blood pressure was 125/50, blood calcium 90, blood

hosphorus 41 5, blood chol 1 277. Radjologically there was an Hf.
The autonomy of MOREL’S syndrome is indubitable, and is also attested by
the heredity. The coincidence of the syndrome and multiple skin tumours

Trcates *“ une ect dermose & déelanch doertnien.”’

Perrr-DurarLiis, Messiny, RiBADEAU-Dumas and Torre (1941) pub-
lished a casc of Hed and Hfi in a man aged 50 with psychic disorders which
improved after trepanation but returned after ten years; no progress of
the cranial changes in this time

Rot (1941} published 8 cases of Hfi. *“In the series of the cases here
presented ot was felt that the hiatric signs and symp were not
to be altributed to the effect of the hyperostoses on the underlying brain tissue,
but were the result of other factors,} such as cerebral arteriosclerosis, hyper-
tension, ete” Rotir advanced a p 1 theory on the path is of Bfi,
to which we will return later

StewarT (1941) described an autopsy case. A female aged 68 had been
insane for twenty-eight years. She was obese and hirsute. Her height was
152 cm., and she weighed 81 6 kg. Blood pressure, 165/00. Three years
previous to her death she developed hemiplegia Autopsy: promounet
arteriosclerosis , hypertrophy of the left side u%lthe heart, " the roof of the
skull was thick (622 g.); massive and bulging Hfi, some nodules on the
mner aspect of the temporal bone and 1n the middle grooves of the skull ;
extreme’ atrophy of the brain (840 g). right hemisphere 253 g, left
liemisphere 465 g

Trrcue (1941) published a paper on Hfi

Wiztians (1941) contributed a prelimmary report on byperostosis of
the calvarna.

ANDERSEN (1942) discussed 3 cases previously described by KIAER nnfl
reported a fresh case A female aged 25 presented a beard, masculine pubic
har and complained of headache There was X-ray evidence of Hfi. Accord-
ing to ANDERSEN the Hfi 13 by no means of infrequent occurrence, and irt
young women 1t 18 a very severe endocrine disease. .

ANDREWS (1942). A woman aged 45 who was the mother of ten ltving
children was the subject of *“ narcoleptic attacks,” diabetes, severe frontal
headaches She weighed 74-4 kg, her blood pressurc was 160/80. The
blood sugar during the attacks was 130 mg. per cent., the glucose tolerance
curve between the attacks was on fasting 150 mg per cent, after one hour
210 mg. per cent , after twoand a halfszoum 190 mg. per cent " Radlmlogx'cal

v han - e 4 Aty
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ok . . o a

severe } and She d virilism, adiposity, hyper-
tension (220}, dicbetes mellitus and radologically Hf

Jacosex and NIELSEN (1942) reported 10 chnical eases and 2 autopsy
cases; in all of them Hfi was recognized radiologically. Case 1. A female
aged 42 welghmg 118 kg There was hypertensmn ("30) nml attacks of

PPy SUNI SO DV PR U R P o .
8 " b .
h

. . . . .
female aged 57 with ally confused
and demented. Case . vertigo and
psychie troubles, Ca * ° ) eadache and
fatigne Case 11, A sion of three

years’ standing and ws$ 0L welgus.  Hue was an exdample oL steeple skull
Of 2 cases which came to autopsy, 1 was a woman aged G4 exhibiting
peychic disorders, At autopsy Hfi was found. The other, a female aged 64,
presented hypertension (210/140) and died of apoplexy. The autopsy
findings were atrophy of the brain, cerebral softening, Hf, Summing
up their observations the authors stated  “Since hypertonia and arterio-
sclerosis were frequently manifested, ¢ is difficull to determine whether the
symptoms were referable fo psychic disorders and organic diseases of the brain,
1o arteriosclerosis and semility or to the existing hyperostoses* The authorg do
not, therefore, deduce any conclusions from their material.

Kirk (1942} A female aged 25 who at school was already subject to
spellsof fainting  Her intelligence was poor  She exhubited virilism, adiposity
and pronounced Hf in the X-ray.

Merrorex (1942), on the occasion of an investigation on the pathclogy
of the hypophysis m the presence of mterrenalﬁm reported 2 cases of
Stewart.-Morel’s syndrome  Case 7. A female aged 60 years show ed adiposity,
masculne hair-growth on the face and Hfi  Within the past six years she had
developed progressive cerebral troubles She died of pulmonary embolism,
Autopsy findings Shuhe compression of the frontal poles caused by the

; a cystic d to the llum the size of a hen’s
egg, Case 8 A female aged 75 ) hes and Hfi
Within the past three months there was onset of vemgo, staggenng gait,
intention tremor, nystagmus She died of pulmonary embohism  The
utopsy ﬁn(hngs were. A rather severe affection of the cerebellum of the

1 senile mvolution,

In 194" I Mrym pubhshed & case of marked Hfi combined with sclerosis
of the calvaria in a cachectic woman 71 years of age with a malignant
lutemoma of the left ovary. There was a marked virthsm with male harriness
of the face and baldness since exght years previously The number of the Ce's of
the p'tmtury Fas very T rcduced Ac und partwular]y Be, dommnated enturely,

iha

An Ac hypophy<eal ad was d, but 1y was not defimtel.
recognized  Case 3 A female aged 40 years with extremely pronounced
' Italieized by F. H.
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eunuchoidism, The author advances the view that Hfi should be considered

rather as an endocrne symptom coexisting with hirsutism and adiposity
Prrrr-Duramts, MEsspry, Ripapeav-Dudas and XAupev (1942). A
man with diffese endocraniosis, Hfi and marked psychical disturbances
(melancholia, mutism, negativism, catalepsy) was trephined in the left
frontal region. Immediately following the operation s psychical state
altered and after o period of four weeks with maniacal symptoms he was
practically normal. According to the authors the improvement was due o
the removal of the bone pressure on the frontal lobes.
ibed o chi tio 1

. Rusmvo (1942) A with

P

gni's iyp

Ruck {1942) reported o case of Hfi accompanying pregnancy. The
original paper was not available.

Samsox, Caron and Martivy {1942) published a paper on familisl Hi

The prehensive graph published by Caxeos (“ El Sindrome de
Morgagni,” 1943) included 12 elinical cases of Hfi. Case 1. A female aged 53
who since childhood was fat. Eight years ago she weighed 187 kg., n ‘the
clinic he o Tt w N L Trommmeebisieis

symptor

aches, '

Case 1,

diabetes, uLyueiy BauaLLLs WK AL, wuol Ve AL tlaast g duy s

Of Ca!e 1 R T [N 1 Liurediane ond hemer.
tension. * fay
female ag . ved
incomplet - of

Case 4. She was aged 63 and was moderately fat (86 kg.). No neuro-
psychiatric symptoms, no diabetes. Hed and Hii were present. Case 8. A
fat female aged 60 had increase of intracranjal pressure and HE, Cose 7. A
female aged 30 had been acromegaloid since her two pregnancies Her height
was 157 cm. and she weighed 100 kg There was pranounc‘et{ vu-:lxsm, :3



SURVEY OF THE LITERATURE 33

Horrex {1943). A man manifesting nenrasthenia, palpitation of the
heart, & low blood pressare {93{70 to 10«'/80), frontal headache and radio-
log\cally pronounced HA.

Lovuw's paper [1943) does not contain case reports  He claims that all
fature investigations should be based on cranial dysplesia as this abnormality
is fairly constant,

NiEDNER {1943} encountered “‘a fully and beautifully ” pronounced
caxe of Hfi in two female patients who did not pre<ent adiposity or hirsutism;
on the contrary, they were slender and graceful and were so young in years
that they conld not be considered as cases of MS. Case 1. A girl aged 16
presenting moderate post.puberty thyroidesis. Case 2. A young girl who,
with the exception of diabetes, did not manifest any ctimcal endocrinological
symptoms.

Perema Siva and p’Areyseer (1943). Case report.

Scrstrsax and Gerrzexsters (1643) (quoted from Casros’ paper)
reported 14 climcal cases, 13 of which were females and & boy aged 6. AR
women were fat: & of these ife
7 complained of headache, 6 suffered from disorder nf Lhe carbohvdmte
metabolism  In 5 cases the specific dynauuc action of the proteins was
subnormali, in 1 case it was elevated. In 2 cases the basal metabolism mate
was elevated. In ¢ cases endocrine treatment resulted in improvement.

Brauns {1944). Case report

FAUVETY (1944). Case report

Mascreroxt, Revsst and Mot {1944). Report of MS in two sisters
with obesity and headaches

M. T. Moorr (1044) exummed a woman aged 39 with calvarial
hyperostosts and m and ne disturbances.
Pnenmo—encephalomph\cal studies showed evidenice of frontopaneta)
cortical atrophy, atrophy of the Lshndi of Rex! asymmetry af the lateral
venmcles and internal hy phal: “ This may

readx!y confused with other endocrine or nenmpsyc}uamc disorders,
paralytica, mnitiple sclerosis and
tumour pof the bmm It » wmportant, therefore, not to fall wto the error

A

ancle of one of the patients, an insane per<on, revealed the existence of the
dwsease. The symptoms are protean and vunable snd ** consist of metabolic,
endaerine, hypertensive and Altlmugh
only one of these general groups of svmp(oms may be predominant in any
individual case, there are usually manfestations of at least two or more of
them " [n this series the sympmmamlovy was the followmng —

14 cases.

B
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The principal metabolic disturbance was obesity. Hirsutism was
m{cognfefc:{ in 12 cases, W'I_Jgn fat and hypertensive these patients might

. s .
however, that the disease does represent a definite entity, which, when taken
in conjunction with the specific X-ray findings, may be differentiated as a
dminct‘ disease process.” The symptoms would lead one to assume that the
haste disorder of the syndrome 13 in the hypothalamic ares of the brain.

OLDBERG discussed in & paper on senile diabetes and craniodysplasia
{1044) the questions bearng on MS He based his considerations on the
papers published by BarTELREIMER, HeNscHEN, MOORE and MORTIMER,
and investigated systematically the skull changes in 140 females who
developed drabetes in the fourth decade In 20 (7 per cent.) of these
cases a statistically significant dysplasia of the skull was present. The
freguency both of dysplasia and hypertension was nppreciably greater in
these cases.

V Scmanpr demonstrated {1944) Hfi in 20 out of 30 women with beards
(averpge age, 78 years). Of 30 beardless controls i the same age only 3
had Bfi. Fourteen of the 20 hyperostosis patients were adipose, and thus
had the classical MS. Except perhaps in one case, no connection between
the Hfi and symptoms originating from the central nervous system was
demonstrated. On the other hand, hypertension, cholelithiasis, osteoarthritis
and hemiparests were often found, which 1s ascribed to the obesity of these
patients Norelation to other diseases was found, especially none to endocrine
disturbances, Chnically the synd, is dered as a usually insignificant
disease, a slightly abnormal variant of the usual post-chmacteric change in
the endocrine balance of ki

Svarez (1944). Case report

ArvissoN, Bertroup and BranTyay (1945) A case of acromegaly
combined with Hfi in a woman, observed during fourteen ycars

HexscurN (1945) published & survey of the biology of the skull, giving
special consideration to the semle changes, which will be discussed later in
the present book. .

D1 Lascro (1945). Chnieal study of HA.

Mascuerox1, REvsst and ITURBE (1945). A case of MS associated with
headaches and varations of lumbar and sacral vertebral articular tropism.

MELLGREN (1945) published a comprehensive paper on ““The Anterior
Pituitary in Hyperfunction of the Adrenal Cortex,” in which he studied
the path of the ad ital and pausal i and of
prostatic hypertrophy  He devoted ot con
pituitary alterations in the presence .
anterjor pituitary lobe shows on the
Cushing’s disease, adrenal vinlism, BIS
hypertrophy, “namely, an mcrease 5
hypertrophic amphophules together with a less constant relative increase of
the number of sparsely granulate:i 'basophﬂ‘es " s t.}us being the expression

e .

Fzm;.\'t: (1946). An obese man aged 20 with MS and gout A common
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b was not d ble, the association of two discases was

}mrely coincidentat,

Larvs, Sansox and PATRY (1946). Case of Hfi.

Vs (1046). Cases of Hft in diabetics.

During the proof.reading two important contributions to the present
problems came to the author's notice, Unfortunately it was net possible
to pay due regard to these papers m the present account.

PepERsEN {1947) published a cntical survey of the present problems
from & clinical point of view, founded on the study of roentgenograms from
908 patients, 485 of whom constituted a normal material. * As a result ol:
bt 5 RN ~ - N

o or

It may be interpreted as a Morgagni syndrome (or parts thereof) in
neuropsychiatric patients.”

“In a few respects the writer cannot share Hexscwes's views. This
apphles primarily to the Morgagni triad which is of no particular sigmficance.
The essential thing is that a corrclation exists between hyperostosis and
adiposity and between hyperostosis and hypertrichosis. Hyperostoses—
including Hfi~oceur at & far younger age than assumed by HENscHEN,
but of course a pathologist does not see these patients

WisSENBERG (1947) coliected GO chinieal cases of Hfi, among them 2 males.
The age of the women was in 13 cases 26 to 46 years, in 45 cases 47 to 81
vears; the male cases were 52 and 72 Years old In 14 cases there was a
o - N Tttt HA were not included,

7y immediately to be

3 of cranial changes.”
) . . A complete MS was
found only in 8 cases, * but the three symptoms of MS were observed in this
material so often that there is reason to unite them mto & clirucal entity.”
Yn 46 cases there were symptoms of different diseases of the central nervous
system explaining mostly the psychical an ) 1 changes. These
symptoms form no climcal entity, but it can be supposed that different
central nervous changes can give rise to the endocrme symptoms m question.
The hormone excretion was examuned in 22 cases, mostly in younger mdi-
viduals 2 women and 1 man showed very low values, in 4 older women
there was tests b i
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The principal metabolic disturbance was obesity, Hirsutism was
encountered in 12 cases  When fat and hypertensive these patients might
nustakenly be diagnosed as CS. Hypertension was scen in 16 of the cases.
The neuropsychiatric symptoms were the same as in other series.

There i3 lacking any pathological basis to which one might attribute the
disorder, but from a clinical standpoint GrorLyAY and Rousseav “ believe,
however, that the disease does represent a definite entity, which, when taken
in conjunction with the specific X-ray findings, may be differentiated as a
chstinet disease process.” The symptoms would lead one to assume that the
baste disorder of the syndrome 13 in the hypothalamic arca of the brain.

OuLpnERe discussed in o paper on senile disbetes and craniodysplasia
{1944} the questions bearing on MS. He based his considerations on the
papers published by BarTELHEWMER, HENscnex, Moorg and MORTRMER,
and investigated systematically the skull changes in 140 females who
developed diabetes in the fourth decade. In 20 (7 per cent) of these
cases A statistically significant dysplasia of the skull was present. The
frequency both of dysplasia and hypertension was appreciably greater in
these cases.

V. Scumipr demonstrated (1944) Hfi 1n 20 out of 30 women with beards
{average age, 78 years) Of 30 beardless controls in the same age only 3
had Hii Fourteen of the 20 hyperostos:s patients were adipose, and thus
had the classical MS, Except perhaps in one case, no connection between
the Hfi and symptoms originating from the central nervous system was
demonstrated. On the other hand, hypertension, cholelithiasis, osteoarthritis
and hemiparesis were often found, which is aseribed to the obesity of thgse
patients ~ Norelation to other diseases was found, especially none to endocrine
disturbances Chnically the syndrome is considered as a usually insignificant
disease a shightly abnormal variant of the usual post-clumacteric change in
the endocrine balance of »omankind

Svarez (1944)  Case report

Arr1ssoN, BErTHoUD and BRANTMAY (1945) A case of acromegaly
combined with Hfi m & woman, ¢” T T

HEesscHEN (1945) published +
special consideration to the sem
the present book.

Dr Lascto (1945). Clinical atudy of H.

Mascupront, REvsst and Itorse (1945). A case of MS associated smth
headaches and vanations of lambar and sacral vertebral articular tropism.

MELLGREN {1945) published a comprchensive paper on “ The Anterior
- . e oo "' *renal Cortes,” in which he studied

and menopausal syndromes and of

\ particularly intensive study to the

f MS  According to MeLioReN the

anterior pituitary lobe shows on the whole the same histological change I
= " N ’ “~ * Cushingoid habitus ” and proctate

»f the number of hyakme Be’s and

*h a Jess constant relative merease of

sophiles ”, this being the expression

of a cartrcotropic hyperfunction of the anterior pituitary

Poamnn
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path was not d ble, the association of two diseases was
purely comeidental.

LARCE, Saxsox and PaTry (1946). Case of Hi.

Vs (1946), Cases of HE in disbetics.

Duoring the p ing two imp contrbuti to the present
problems came to the author’s natice. Unfortunately it was not possible
to pay due regand to these papers in the present account.

PepERSEN {1947) published & critical survey of the present problems
from a clnical point of view, founded on the study of roentgenograms from
008 patients, 485 of whom constituted a normal material. * Asa result of
3 Lo e O R LAY - T oear 4 N .

. .

It may be interpreted as a Morgagni syndrome (or parts thereof) n
x\enm%nychiatﬁc patients ”

“In’a few respects the writer cannot share HENSCHEX's views. This
applies primarily = *© 7 Tttt o LT

The essential thi . -
adiposity and be '
including Hfi—oc MV o
Taor” e P .

years; the male cases were 52 and 72 years old” In 14 cases there was a
PRI it b Fan e A Auded,
v to be

. nges.’”

- .. " . *IS was

found only 1n 8 eases,  but the three symptoms of MIS were observed m this
Taaterial 50 often that there 13 reason to unite them into » chinical entity.'”
In 46 cases there were symptoms of different diseases of the central nervous
system explaimng mostly the psychical and neurological changes These
eymptoms form no clinical entity, but it can be supposed that different
central nervous changes can give nse to the endoerine symptoms in question.
The hormane excretion was examined in 22 cases, mostly in younger indi-

viduals ¢ 2 women and 1 man showed very low values, in 4 older women
there was d testis b i




CHAPTER THREE
THE AUTHOR'S MATERIAL

Tur: material examined comprises autopsies of almost identical numbers
of both sexes : the same attention was given to the skulls of the men
as to those of the women, To this are added 4 cases of women, who
were only examined clinjcally.

A. FEMALES

The material comprises 1,000 cases and js divided into the following
six groups —

I. Older skulls from the Pathological Museum of the Carolne
Institute.

II. Cases with Hfi of high degree observed incidentally during
post-mortem examinations of brains during the years
1930-35.

III. A continuous series of 200 unsclected skulls of women in
1933, all over 30 years of age

1V. Tsolated cases of speeial interest observed after the conclusion
of the above series, from the years 1935-36.

V. Seven hundred autopsies of women over 25 years of age
during the years 1937-41. These cases do not form &
continuous series The skulls in these cases were opened
chiefly on account of the clinical diagnosis or in certain
cases where Hfi was suspected

VI. Four clinical cases without autopsy

The groups having very different composition, a statistical treat-
ment of the whole material cannot be performed Even Groups
JII and V must be treated separately, at least in part, for the same
reason.

Group I—In the cases from the Museum collections notes about age
and sex are not seldom lacking. However, when sex had been indicated
all typical cases proved to be female. Fig. 1 shows a typical case of hi‘gh
degree. In some cases the Hfi was associated with a general thickening
and sclerosis of the skull. The alterations of the skulls of two women—
one 80 years old, the other 82—were of quite enormous degree The
overgrown bone projected in both cases as a prodigious bulging mass
into the cranial cavity (Figs. 2 and 3)

Group II—Occasionally observed cases of hyperostoss of Jugh degree
(kenceforth indicated by + + +) from the years 1930-35. The cases
came with one exception from St Erik’s Hospital, where at that time

36



Fio, L—Typical Hfi of very high Fig, 2. —Extromely heavy, thiek and

degree (4 ++) in & woman compact calvaria with exception.
aged 70, with vinlism and obety ally flat-tuberous Hf of very high
Calvarts rather normally thueck degree  (+++) m & woman
Fourtenths of original size, aged 80. with vinhism and obesity,

Both frontal lobes of the braw
were flattencd.  Fonrto five-tenths
of onznal size.

Fre. 3-—Typeal HE of very Ingh Fr.. + —Laliana of & woman aged 88,
degrec (4 4 4} in & woman with a mtutary tumour, acro-
zed 82, with hisutism  and megaly, mrsutism and  obewuty,
obestty. The calvana extremely Defect of & great part of the right
thick, very heavy and dense. Ihx frontal bone after operation. The
frontal  mnuses,  exceptionally wner surface of the froatal and
narrow skull eavity  Four-tenths parsetal bones 13 starred with
of onigmal sizo. emall osteophytes (Case 83, p. 37).

Tour-tenths of onginal size,

F1e. 5 —Horzontal wetton from the pihstary
1 Case 83 {acromegaly and My The night
and anterior parta of the antenor lohe are
occupied by & voluminons chromophobe
cell adenoma (heht) Posteriorly on both
aides an aerdophd area (dark), to the loft &
large tpurely or almost purely ) basophil area
(hifamt)  The author+ camem sketeh
Magmifiestion 4 x .
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THE AUTHOR'S MATERIAL 3

many autopsies of elderly individuals were performed. The post-mortem
material under discussion comprised nearly the same number of men
and women, and the skulls of both sexes were opened in nearly equal
proportions. In a series of about 3,900 sections, Hfi + + + was observed
twenty-eight times, all women. This series. therefore, gives no idea of
the frequency of the cases with shight or moderate Hfi In many cases
a particularly robust bady structure with more or less male features
was ohserved , in & {ew cases thetype could even be called acromegaloid.
Very often hainness of the upper Iip and the chin existed Among the
38 women there were 10 “ very stout” and 9 * stout” individuals.
Tn 2 cases the state of nutriion was *“ moderate,” in 2 “ meagre,” in
5 1o comment is made.

Not few in number were the cases of particularly marked Hf in
which could be observed a considerable symmetrical, faceted flattening
of the frontal poles of the brain, due directly to the Hft

Group II—To enable intensive studies of the early and slighter
degrees of hyperostotic change, as well as for a prelumnary statement
of the frequency of 1t, @ continuous series of 200 skulls of women over
30 years was examined. In this way nearly all female subjects from the
post-mortem room of St Brk's Hospital, during a certain period, were
examined Durmng some months the same procedure was followed
m the Pathological Department of the Carolime Institute, only those
cases bemng omitted in which for various reasons the skulls could not
be opened. This series gives a good 1dea of the frequency within the
different age periods, the structure of the body. the state of nutntion,
the hawriness of the face and the rest of the body, the weight of the
removed calvana and, finally, the weight of the bran in negative and
positive cases. A collation of the cases of the series follows on page 56
and following

Among the cases of this senes 1 case of pitmitary tumour and 1 of
supraseliar meningoma with Hfi, obesity, male hairiness of the face
and acromegaly or maale features are worthy of special attention.

Case 83—A female aged 58, with tumounr of the pituitary and
acromegaly.

Case History—(I am greatly oblged to Profeszor H Ontvecroxa for the
use of the chuncal data }

History—3lenstrual periods always normal, ceased at about 53 years
of age The actual disease began one or two years before that time The
patient became tired and dull and felt a sense of pressure over the vertex.
At the same time the hands and feet grew bigger and the skin of the hands
grew coarse, “ like elephant-hide ” Patient began to perspire greatly  For
four years the patient has observed increase of the size of the tongue and
cularg,cmcpt of the throat o the last two years there has developed
difficulty in breathing. At first these symptoms developed very slonly,

but n the List one to two years, and especally in the two months preceding
admission, the disease has developed rapdly
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. Xoray of the Skull {Lysnorn)—Large skull, thickened especially anteriorly
\\‘xth newly formed, irregular, hyperostotic layers in the frontal regions, Sella
turcica balloon-shaped , measures about 13 x 13 mm. - the base seems to
be somewhat obscure.

Operation (QLIVECRONA)—Extract : Intradural exposure of the chiasma
on the nght side. The cranial bone was especially thick and rather highly
vacuolated and had grown together with the dura  Great respiratory
difficulty because of the enlargement of the tongue. The dura under great
tension. Puneture of the ventricle yiclded only some cubic centimetres of
fluid  No lowering of the intradural pressure. The patient becoming
unconscious et an early stage of the operation and an intracranial complication
Ibeing probable, the operation wag interrupted. Patient died some hours
ater.

Section of the Brain (OLIVECRONA)—No particular changes were found.

Autopsy (HExscHEN)—Length 160 cm., rery robust constitution, marked
acromegaly  Congiderable obesity. Sparse coarse hairs at the upper lip, almost
no axilary hairs. Pubes moderately ample. General moderate arterio-
sclerosis, Healed endocarditis of the aortic and mitral valves, with stenosis
of the mitral ostium, Congestion of Inngs, Liver and spleen. Cysts of the Jeft
kidney. Myomata of the uterus. Ovara gyrata. Scars from stomach
ulcers. Cholesterol stone in the gall-bladder. Adrenals large and dense,
very vascular, high hpoid content  Thyrowd gland . marked nodular hyper-
plasia with haxmorrhages and degeneration, weight 230 g. Parathyrods :

hat enlarged ;ponding to the region of operation, the entire half
of the frontal bone 1 mussing. The roof of the skull is only detached with
difficulty and, espeenally antenorly, with the tearmng off of shreds of dura.
Roof of the skull generally thickened, measures 1n front 1-5 cm,, rather light,
remarkably easily sawti Dura not opened at operation The inner side
of the roof of the skull shows a dense, warty, symmetrically disposed hyper-
wstosis of the tabula interna, which 1s most marked at the frontal bone and
shows strong bl to the Hfi, but not plete conformity
with 1t, being somewhat more finely warty than the majority of the eases
(Fig 4). Even behmd the groove of the arteria meningea media there are
great quantities of more 1solated bony warts, which become smaller and more
dispersed farther backwards and finally are missing over the oceipital bone
The brain 1s bng, its surface much flattened The sella rather smallsh, the
hypophyss gives the impression of marked dimmution i size In the attempt
1o remove this, 1t was found that the organ was prolonged into the base of
the skull, so that a part of the base as well as the roof of the pharynx was
d. The smus sphenoidales asymmetrical—the right side rather big
the left one small. The pituitary cavity continues into the septum between
the smuses and impnges upon the left sinus  The weight of the hypophysis
1l0g,thasan asymmetrical shape somewhat hike a flattened pear
scroscopical examnation of the hypophysis on a series of honzontal
~ Y EANA pgns o & 8 . T
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the left, anteriorly and d ds, the ad hes itself to the capsule,
while behind, the tissue of the adenchypophysis forms a cap-like surface.
‘The lowest parts of the sections consist exclusively of adenomatous tissue.
¥ ly the @ small, round, clearly hmited hyahne
area with a central calcification. Below, there 15 a cyst, contauung detritus,
some blood, cholesterol crystals and some foreign-body giant cells. The
pituitary tissue proper consists almost exclusively of Be and Ae. Ce appear
only occasionally or in small foci. In the adenoma are hkewise found a few
isolated Be and Ac m the middle of the Ce tissue The dominating kind of
cells of the antenor lobe are the Bc Greater quantities of Ac are to be found
m the postenor ug T ’ o
mentioned ”
lalf of the adenuhs .
speaking, the Ac, however, gives placé completely to the Be. The latter
form at some places sharply defined dense ““adenomas ™ of the size of the
Ppancreas islets

The part of the base of the skull lying under the hypophysis and the
pharyngeal roof were mucroscopically exammned for heterotopic pituitary
tissue, but without result

Cask 186—A female, 67 years old. Suprasellar meningoma.
Case History very incomplete. Patient was taken 11l rather acutely and
died soon after admission to the chme.
Chneal D is.~Cerebral ition (subarachnoidal b hage)
Autopsy (HeNSCHEN)— Robust, stout woman. Length 172 em  Strong,
somewhat masculine face, but no clear-cut acromegaly. Luzuriant hair-
N N N T - ) tr normal
. m.  Gall-
. ‘eformans.
generally,
Internal
> and the
edian hine

21 mm ) (Fig 8).
Autopsy D Purulent holecystat
«<erebral hazmorrhage

Hypertension,

i — Minor b dymal h h
Adrenals : Moderate fatty degeneration of the cortex, 1n other respects
normal  Thyroid gland  Rach in colloid  Follicles of varymng size  Para-
1hymzds proma!uus, remarkable mass- of large, clear, acidophil

- which at the autopsy quite gave “the

neoplasm, 18 a typical memngoma Iymg

mg ntimately joned to the hypophysu

though 1t s separated from the tlssue of the gland by a thmn stratum of
the dura The pitwtary itself 1s shghtly enlarged, 1ts form shightly altered
by the tumour Between the tumour and the adenohypophysis there 15
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Appearance—Obesity of high degree, frank acromegaly with stont
projecting supereiliary ridges, thiel: Tipe ned bie chin © Pre

ment of the tongue, which forms . ;
has made the teeth protrude. D . Moerded Dead
especially of the big toes. Skin thick, atonie and doughy, the pores enlarged

and drawn apart.

- PRI - AT . -

witk Lo
ture .
be somewhat obscure.

Operation {OUVECRONA)—Extract + Intradural exposure of the chizsms
on the right side. The cranial bane was especially thick and rather highly
vacuolated and had grown together with the dura. Gresat respiratory
difficulty beeause of the enlargement of the tongue. The dura under gret
tension, Puncture of the ventricle yielded only some cubic centimetres of
fluid. No lowering of the intradural pressure, The patient becoming
umconscious at an early stage of the operation and an intracranial complication
being probable, the operation was mterrupted. Patient died some bours
later.

Section of the Brain (OLIVECRONA)—XNo particular changes nere found.

Autopsy (HENSCHEN)—Length 160 cm , tery robust constifution, marked
acromegaly. Censiderable obesity. Sparse coarse hairs at the upper lip, almosh
no axillary hairs, Pubes moderately ample. General moderate arteno-
sclerosis. Healed endocarditis of the aortic and mitral valves, with stenosis
of the mitral ostim ~ Congestjon of lungs, Iiver and spleen, Cysts of the Teft
kidney =~ Myomata of the uterus Ovaria gyrata. Scars from stomafh
wlcers  Cholestero] stone m the gall-bladder Adrenals large and dense,
very vascular, high Yipoid content.  Thyroid gland . marked nodular hyper-
plasia with hemorrhages and degeneration, weight 230 g. Parathyroids :
somewhat enlarged-~corresponding to the region of operation, the entire h‘“h
of the frontal bone is mssing  The roof of the skull is only detached it
difficulty and, especially anteniorly, with the tearing off of shreds of dura.
Roof of the skull generally thickened, measures in front 1-5 cm,, rather hS‘!}'
remarkably easily sawn ™ Dura not apened at operation. The suner §ice
of the roof of the skull shows o dense, warty, symmetncally disposed hﬂ"”("
ostosts of the tabul&.mterna, which 1s most marked at the £r§mtal bo,“f :{;V

18€3
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10r¢

me.
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r big,
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the smuses and 1mpinges upon the left sinus, The weight of the hypophyst
js 19 g.; 1t has an asy 11081 shape vhat ke a fla d pear.

AMcroscopieal of the hypoph on a serres of horizonta!
sections Setting aside a very slight basophile invasion, the neurohypophysss
shows no distinet changes Betneen the adenohypophysis and nenm%
hypophysis rather numerous large colloid cysts are present. To the left of




Fio, 6 ~Cahana of & womsn aged 67,
with MS, acromegeloidivm and a
supraveliar  raemngoma. (o
nevmeed warty hypesostosss of the
frontal  and  panetal  bones;
cabvrria  of ordimary  tluckness
(Case 186, p, 39), Tour-tenth« of
ongwal size,

Tie

PLATE I

7 —The rame case aa Fig 6
Roentgenogram of Dr €. Sand-
wtram.

Fro. B —The same cose as Fizs 6and 7
Pitartary gland with a suprasellar

MEeMNZoMa
() from above
tumes natural wn

Fio. 9—Skull of n woman aged 40,
with acromegaly, hirsutm, ade
Ponty and gostre . (a) mde fare,
(5) frontal Marked HE, the sella
13x1} mm Roentgenograms of
Dr €. Ssndstém (Group Vi
Case 3, p 49)

)

Fre

(0 from the left side,
One and & half

10 —Calyans of a woman aged
71, robust, length 172 em, With
tursutean and obesity  Remark.
mhle thickerung of the cahana,
with frontal and panctal hyper-
astosis of sery high degree { + + +}
oud o corresponding flattening of
the bram aurfece  Roentgenogram
faur-tenths of ongmal eze, Cf.
iz 37

-
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granulation tissuo and « falrdy recent hienorchage, a small part of the adeno-
hypophysis having been thereby destroyed. The nenrohypophiysis normal,
moderate basophile invasion. ~ The posterior upper part of the adeno.
hypophysis shows a strong acidophifia, only the border areas contawn
Ac, Be and Co.  Anteriorly and downwards the picture changes, the Ac
being restricted here to the postertor parts, while the larger anterior poxts
conswst nearly exclusively of Bic. The basal parts of the gland consisi of &
mixture of the three forms of cells, the Av predominate particularly at the
back, while the Be are greater in number at the anterior part where they
forms emall adenoma-like nesgs

Group IV—After ternmnation of this seties we continued the callection
of material, examining specimens of greater intevest. Among the eases
of Hfi thus found, the following 3 cases merit specinl interest beeause
they were women under 59 years of age with endocrine disturbanses.

Case 1—Pemale aged ¢8, Illpara, the lust child was bom seven
wonths ago. For some years difficulty in breathing when going uphifl.
Fell acutely al} the evening before death with heart trouble.

Aufopsy—Big, strong wowan, 170 em. in leupth, very stout, shaved
hairs at the upper ip and on the chin, breasts fitled with mili. Hypertrophy
of the heart, 430 g., no changes of the valves, arterice normal (Edems of
the lung, cholelithi fresh i ioular and subarachueudal bleediog
without discoverable source. Weight of the calvatia 350 g., extensive but
rather flat HS, only on the inner side of the frontel bome. Hypophyss
macroscopically normal.  The interesting part of this case lies in the fact of
& womsn of 45 years of age with HA being pregnant seven months before,
s0 that the Hfi may have developed m connection with the pregnancy

Cass 2~-Marnied woman, 47 years old, nullipars, with organio disease
of the heart and repested emboh of the brawn, former weight 86 kg
Autopsy— Robust, corpadent, strong male features, large hands and feet,
kairiness of the upper lip, athervise pacmad avs-<" ° 7
of the aorta and mitral valves
of vanous osgans  Afrophic ota
Uterus without signs of eerber p
the remoted calvarma (weight &6 .
standung softenmg on the left s
on the mght mde  Inlense (+ ¢ Zgey moaen 13 prolonged on both
sides as a less ntense, more flattened diadem-lide thickering of the tabula
anterna  Hypophyss picalfy normal logreal ion of
the calvara shows marked thickening, seleroszs and vernteose hyperostows

Case 3—Woman, 49 years old, neier menstruated, epilephical fits  Treat-
went with radwn for cancer of the cervix.

Antopsy—Development and nutntional state moderate Ko abnormal
hariness. Cancer of the nterus completely eured  Atresia of body of the
uterns  Small eysts in the left avary  Metastatie earcinoma n some organs.
Roof of the skull vather keary, 4765 Weight of the brain 1,427 ¢ H6+

hing

Graup V—Thus group 1s much more than the y
ones. It moludes 700 autopsy cases, whose skulls were opened mainly
for climical reasons. The clinical data of these patients, which all came
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friom &t Enk’s Hospitat, were supplied in tetrospect, at any rate in
regard to certain important details. I beg to thank my colleagues for
their ready conrtesy in this matter.

Special attention is due in this series to the cases of the fourth and
fifth decades Among the 72 post-mortem cases of this age period
there were no less than 17 positive cases, whicl are here shortly
desersbed .~

Case 1. Woman, 38 years of age, Hf(+), beavy compact skull, weight of
the heart 160 g , died of gliowa of the medulls chlongata, Case 2. Woman,
40 years of age, Hfi +, downy moustache on the upper hp, tather fat, Hfp,
heart 24¢ g., dermoid cyst< of both ovanes Case 3 Woman, 40 years old,
i+, thin skull, beart 320 g., canter of the uteras, insane (schizophrema).
Case 4. Woman, 41 years of age, Hfi +, moustaches, somewhat stout, heart
270 g., ded of leucamia. Case 5. Woman, 43 years of age, Hfi+, robust,
stout, hypertension, weight of the heart 400 g., softening of the brain  Case 6.
‘Woman, 43 years of age, Hf(+), skull otherwise normal, hypertension, heart
580, Cree 7 Woman, 46 years of age, mabeade, H- 4| very emaciated,
moustaches, heavy roof of the skull, 530 g, weight of the brain 1,250 g,
heart 180 g, Case 8 'Woman, 47 years of age, HA 1+, robust, coasse features,

taches, hat stout, o heart 320 g., spinal ghoma
Case @ Woman, 48 years of age, Hfi 4, very robust, distinet downy growth
on vpper hp and chun Case 10 Woman, 48 years old, Hf+, rather stout,
moustaches and beard, roof of the skull thick and heavy, 550 g, general
osteosclerosss, heart 550 g., valvular disease. Case 11 Woman, 48 years
of age, HA(+), very stout, 120 kg, hypertension, heart 450 . Case 12
Woman, 49 years of age, Hfi+, bypertension, heart 520 g, cerchral hzmor-
rhage. Case }3 Woman, 49 years of age, Hf+ + +, hyperostosis even of the
panetal regron, ovanr gyrata, heart 315 g, valvelar disesse Case 4.
Womax, 50 years of age, Hfi+, mals habitus, extraordinanly robust skeleton,
woof of the shull thick, no hirsutism, very stout. Case 35. Woman, 50 years
of age, Hfi+ +, reof of the skull 4310 g., wesght of the bran 1,050 ¢ , paralysis,
hydrocephalus  Case 18 Woman, 50 years of age, H{+), somewhat thin,
urganie heart disease  Case 17, Wawan, 50 years of age, Hfi+ , moustaches,
roof of the skull thick and heavy, hypertenwon, heast 500 g, brain
lemorrhage

The cases with Hii+ + and Hfi+ + 4+ of this semes, no less than
76, are arronged 1n tabular form on pages 42 to 48
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THE AUTHOR'S MATERIAL 49
Group VI—Clinical cases withoul aulopsy.

Case I—(For the clinmical data of this case T have to thank Profes-or
BeroLunp and Chief Physician Dr Saxpsteoy, St Enk’s Hospital, and
Professor Nanva Svarrz, Caroline Hospital, Stockholm )

Chmieal (BErRGLUNDY—Woman, 40 years of age, married for mneteen
years, has two children, 17 and 15 years of age. TPeriods became irregular
some years ago; after curettage, normal again, For many years progresnte
increasing acromegaly, but for long without eniargement of the jaw or
curvature of the spine. Luxuriant hawr-growth on the face, downy beard
ot 4ha shanbs b man s abie cnllad andoa- ent, otherwise no hursutism.
' heavy-headed ; has dull pans

» at mght, which disturb sleep
Runger for carbohydrates ; eats
dry rice, grains of corn and sugar ; has in the last few months put on 6 to 7 kg,

X-ray Erxamination (SaypstrONn).—Enlargement of the sella turcice,
13 % 11 mm., and typical Hf (g 9); no changesn the skeleton of the hand.

R 4 A e e A . e emma e g wen

to adopt » depressive, somewhat paranoid view of life. TProbably her acro-

Clinyeal Diagnosis—Acromegaly, Hfi, vinhsm, constipation, neurosis.

The following three cases I owe to Professor Naxwa Svartz, Medical
Clinic of the Caroline Hospital, Stockholm —

Case 2—WWoman, 48 years of age. Formerly healthy, four children;
‘menopause seven years ago. For some years difficulty in breathing during
extreme effort. For four years, headaches mostly over the left eye, later
on also in the neck.

Appearance—Rather fat, 158 em, 78 kg  Blood pressure 150/90.
Basal metabolism ~15 per cent  X-ray of the skull ; Sella turciea normal,
Moderate Hfi  Takes caffein, gynergen and thyrod

Clinical Diagnosis—Hypothyrodism, Morgagm's hyperostosis,

Csse 3—Woman, 55 years of age  Father and mother died when over
80 years old  Patient has two children Menopause at 49 years Since
her early years, very stout ; * v Tt -
she suffered from arthrosis de
i the head and some dizzines

Appearance—Very stout, 98 kg. , bght male bainnese on the face.  Blood
pressure 216/136, three days Iater 2300110, three weeks Iiter 170115
4
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THE ATTHOR’S MATERIAL 51

unconsciousness, blood pressure 250 Op wa

of an extradural hematoms in the l\e\u‘csm‘glcal Chmc (Proi‘essor

OLIVECRONA). Operation revealed no lesion, patient died an hour later.
Clinical Di is—Hyp diabetes mellitus, commotio cerebri,

suspected basal brain aneurywm

Post-mortem Dzagnosm-——Enlarged dilated heart Cdrdw-artenosclems)s:
cerebral h lipomatosis p tis, adip

Autopsy_{Professor R;:UTEBWALL)—Length 160 em., pykmc marked
adiposity.
operation W
Weight of t] .
and the aorta. Testes rather small otherwise normal . they weigh together
20 g Pancreas rather small, modemtely lipomatous, weight 60 g. The roof
of the skull unusualty heavy, 725 g. The surface of the brain flattened. In
the antenor part of the right mnternal capsule a fresh hwemorrhage well over
the size of an orange. Pituitary macroscopically normal.

The roof of the skull 1s Jarge, unusually compact, not especrally thick,
almost without diplee, asymmetrical, the left part somewhat bigger than the
right. In the honzontal plane of section it measures on the average 5 mm ,
at the most 8 mm. In the middle line of the frontal bone the skull is thin
and transparent, in the central parts of the frontal and the parietal bones it
measures 10 to 11 mm. The sulct of the arteries at the inner side are every-
where unusually deep The entire inner surface is slightly knobby, the
change becoming much more pronounced over the frontal bones so that it
resembles Hf except that in this case the colour is not whater than the normal
bone—as Hfi usually 1s (Figs. 11 and 34)

A 1 E. of the Testicles—Moderate chffuse atrophy and
<clerosis of the tubules and distinct mcrease of the interstitial cells.

Summary—The skull 1s not quite typical. so that at first the case
was otherwise interpreted, but on renewed examination we now believe
that the change represents an atypical Hfi in an unusually hyperostotic
skull. Perhaps 1t is this general thickenng and sclerosis of the skull
which has modified the Hfi 1n such a way as to make interpretation
difficult Notes on hirsutism are lacking but, on the other hand, a
marked adiposity 1s recorded  The testicles showed moderale atrophy
and sclerosis of the tubules with ncrease of the interstitial cells Pro-
nounced hypertension and hypertrophy of the heart were also present,
while corresponding to the diabetes there was an atrophy and lipo-
natosis of the pancreas  The cause of death was cerebral heemorrhage.

Case 2—Man, 56 years old Jew St Enk’s Hospital, 19041, Admitted
monbund  Is said always to, have been stuut For a year il and tired
Blood examunation tv- - - oo
red corpuseles 2,640,
of the coronary arterie
became unconscious a
130/80, blood sugar 0 120 per cent, no acetone or ketone bodies  Death
after two days

Clintcal Dagnosts—Cirrhosts of hiver, adiposity



60 MORGAGNYI’S SYNDROME

B}ood cholesterol 216 mg. per cent.  X-ray of the skull ; Sella turcica normal,
slight Hft,

108, Glucose tolerance test At 9 o’clock 100 g. glucose given.

Time Blood Sugar Utine Quantity  Urine Sugar
835 . 110 mg. per cent. 230g negative
914 . 181, ” 5, "
945 . I8 . n 23 . .
1015 . 191 ) . . "
1046 . 47 » 40 ,, "
1145, 121 o 30 ,, »
1245 , 89, " 50 ,, »”
1I'S Adrenalin administration. At 10 o’clock 0 001 adrenahn.
Time Blood Segar Blood Preszure
945 . . 103 mg. per cent. 175/120
015 . . 17, " 170/110
1030 . . 138 . " 155/80
10456 . . 115, " 140/80
11 . . 140, ” 16090
13 . . 136 . " 150/90
1216 . . 161, " 160/90

15.8.  Blood pressure, 190/120,

Clincal D {s—Arthrosis di Morgagni’s syndrome.

Case 4—Woman, 60 years of age  Father very fat, died aged 39 jears;
mother obese, died aged 63 of brmn hemorrhage. ~ She has three sisters who
are not fat A brother 1s epileptic. Divorced after a short marriage; no
children  Menopause at 40, obese after this Gradual loss of haw and
polyuria  For many years headaches in the frontal region and vertex; 1o
drzziness but singing m the ears. Cyclothymiac

Appearance—Stout and vinle Hair-gronth of head, axillz and pubes
poor ; moustaches. X.ray shows rather pronounced Hfi Blood pressure
185/100, later on 155/)02 Blood sugar 260 to 450 mg. per cent., nrine
sugar 2 7 per cent,, blood cholesterol 277 mg per cent , blood calerum 98
to 10-1 mg per cent , basal metabohsm + 7 per cent

Clinical Diagnosis—Ihabetes of senile type, Morgagn's syndrome.,

B. MALES

Qur material to illustrate Hff in men comprises 9 autopsy cases,
including 1 old case from the Pathological Muscum, 1 from the Patho-
logical Institute of Upsala and 2 from the Pathological Department of
the Seraphimer Hospital and one from the Southern Hospital in
Stockholm The other 4 cases are the only ones which we observed
while d on the ination of Hfi in women The cases are
arranged 1n order of the age of patients.

Cask 1 (Case B, 1937)—3lan, &3 years of age  Teacher. For many jear>
diabetes and hypertenston. Blaod pressure once 300 Latterly healthy and
able to work. Early on the day of his death, fit of apoplexy, progressive
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unconsciousness, blood pressure 230 Operatwn was pf.‘rformcd on suspicion
of an extradural m the Ni 1 Clinie {Professor
Ouivecroxa). Operation revealed no lesion, patient ¢ died an hour later.

Chinical Diagnosis—Hypertonia, diabetes melhiuy, commotio cerebrrs
suspected basal brain anenrysm

Posi-mortem Dzagnmzs—Enhrged dalated hean (‘r\rdm-artenosdemm,
cerebral b pancreatis,

Autopsy (meessor Revrsrwarsj~Length 169 em, pykme, marked
adiposity. In the temporal region on both mdes a & e hn« freshly sutured
operation wound, over a round, 1 cm. wide trephine opemng of the skull,
Weight of the heart 620 g Moderate arterosclerosia of the coronary arteries
and the aorta. Testes rather smali, otherwise normat  they weigh together
20 g Pancreas rather stmall, modemtd) Tipomatous, weight 60 g The roof
of the skull unusually keavy, 725 g. The surface of the train fattered. In
the anterior part of the right snternal capsule a fresh hemorrhage well over
the size of an orange. thunary ma,crmcopmaﬂ\ normal,

The roof of the skull 19 large, D not Ny thick,
almost without diplee, asymmetrical, the left part somen hat b gger than the
nght. In the homzontal plane of section 1t measnres on the average 6 mum ,
ut the most 8 mm. In the mddie Ine of the frontat bone the skull 1¢ thin
and transparent, m the central parts of the frontal and the parietal bones jt
measures 10 to 1) mm  The sule: of the arfenes at the Inner side are every-
where unusnally deep The entire mmer surface is shghtly knobby, the
change becomung much more prononnced over the frontal bones so that it
reserables Hii except that 1n this case the colour is not whiter than the normal
bone—as HA usually 18 (Figs 11 and 34)

Mrcroscapical Examination of the Teaticles—Moderate diffuse atrophy and
selerons of the tnbules and distinet increase of the interstitial cells

Summary—The skull 1s not quite typical, so that at first the case
was otherwise interpreted, but on renewed evamination we now believe
that the change represents an atypieal Hfi 1o an unusually hyperostotic
skull Perhaps 1t is thus general thickening and sclerosis of the skull
which has modified the Hfi m such & way as to make interpretation
dsfficult  Notes on hirsutism are facking but, on the other hand, a
marked adiposity is recorded  The testicles showed moderate atrophy
and sclerosis of the tubules with tncrease of the rafersntial cells  Pro-
nounced hypertension and hiypertrophy of the heart were also present,
while corresponding to the disbetes there was an atrophy and hipo-
matosiy of the pancreas  The cause of death was cerebral hamorrhage.

Case &—Man, 56 years old  Jew St Enk’s Hosputal, 1941 Admutted
morthund  1s said always to have been stout  For a year ili and tired.
Blood examunation iwo months before death Hw-mnrrlobm 45 per cent,
red cotpuscles 2,610 000, white 5800 Eleet
of the coronary artenes For some daysag on of symptoms  Graduall
becante unconsesous and then monbtnd . enortmonsly stout, blood pressure

130784, blgod sugar © 120 per cent , no accfone or ketone bodies. Death
after two days

Clinieal Dingnosrs—Cirrthons of hiver, adipouty

Y







16, 11—Calvaris of & man aged 53,
with atrophy and sclerosis of the
testes, obenty, diabetes and hyper.
tension. Extremety big and heavy
cenlvaria, with & pecubar thekenirgy
of the tabula wterna, very mmilar
€0 Hf (Cusa 1,p 50). Four-tenths
of ongmal size. O, Fig. 84,

PLATE 1T

Fie. 14 —Calvaya of & man aged 65,

without ditinet testicular alters-
fions,  Abnormal har - growth,
obesity m spte of cancer of the
stomacls A typieal HE (4), the
internal surface of the very dense
frontal hone was flat-tuberous and
very white {Case 6, p, 54). Four.
tenths of opngmal mze

Fic, 12--Calvana of & man sged 56, with a big .
putuitary cyst, strophy and sclerous of the testes,
abnormal hatrioess, obesity, liver arrrhoms gad
hypertension  Pecubiar dense warty hyperostoses
of the frontal and panetal bones and de
vascular furrom {€ase 2, p 51} Five-tenths of

ongmal size. Of. Fig. 35

. 13 —Calvans of & man agud 52,
with eunuchoilism, obesity and
hypertensian Not  very pro-
nounced warty Hfi(+) (Case 3,
P 521 Fourtenths of ongnal
size,

F1d. 15 —Calvann of & man aged 63,

with Hi++ and slight adi
posity  {concer of nigmoid with
metastases) 5 no testicular changes
{Cave T p- 54). Tivetenths of
origranl size
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Autopsy—Pyknic appearance. Length 170 em., enormously stout,
weight of the body 145 kg. Deposits of fat mamly on abdomen and hips,
which are very fat Hands and feet proportionate, Penis much diminished,
only 6 em. m length Ha- -- « "1™ oo o
hair on the face, axillary h
in type, scarcely any hair «

515 g., no changesin the va .
arteries, moderate arteriosclerosis of the norta. Lungs congested, cedematous
Ascites 2 litres. Weight of the spleen 465 g., chronic hyperplasia. The
adrenals contain no lipoids. Kidneys 470 g. Testes together weigh 25 g,
small, brown, tough. Prostate and seminal vesicles normal, thyrod gland
20g @ 1 varices, 1 os1s of the pa Liver: Weight
s : e 'tth lobules of very varying suze.
440 g, Hfi+ + +, even on the
R left side a solitary exostosis of
the size of a pea (Figs. 12 and 35). Bone system otherwise normal. Weight
of the brain 1,460 g~ Sella turcica about 22 em. Displacing the pitustary
there 18 a cyst, well over the size of a hazel-nut.

Autopsy Diagnosis—Cirrhosis of liver, adiposity.

Macroscopical Examination of Testicles + Marked atrophy and fibrosis
Purtwrtary . Large central cyst lined by cubical epithelium, surrounded by &
very thm layer of pituitary tissue. Laver and pancreas cirrhotic, lipomatous
and showing post-mortem change.

Summary—Interesting case with Hfi of lugh degree, abnormalities
of hair-growth, enormous adiposity of a somewhat feminine type -’i‘.ﬂd
a very small penis The testes were wntensely atrophic and sclerolic;
the pitwitary was transformed into a big eyst, only very lttle paren-
chyma bemg seen. It may be presumed that a hypertension had
existed earher, to judge from the marked hypertrophy of the heart.
Beside the hypertension and obesity, the mam lesion was the hyper-
trophue cirrhosis of the liver, revealed at autopsy.

Case 3 (Case C, 1937)—Man, G2 years of age Academrcal Hospital,
Upsala,

Clinscal Dhag Hyp left-sided hemipl

Post-mortem Diagnosis (Professor FAHRALUS)—Recent cerebral softemeg
of the left pametal lobe and old-standing softemng of the mternal capsﬂ]f’
and pons on the right side+ cerebral arterosclerosis+Hfi (Morgagms
syndrome) +enlarged dilated heart+severe artertosclerosis with cardiac

and d fl bilateral 1 hop +acute

splenutis + arteriosclerotic nephritis+ generahzed congestion of the organs

Autopsy—Elderly man with the features of an old woman, very stout,
especially at the hips and about the breasts Extremities slender Scanty
. PR U RN FEPE T M B | with dragonal upper
[ R TR I | . ~'na albicantes at the
LN * ', Vs "e o+ s e urethra placed on
:h; Jower surface, nearly 1 em away from the tip. Scrotum and testicles

normal.




P16, 11,~Calvena of & man aged 53,
wth atrophy and aclerosy of the
testes, chesity, diabetes and hyper.
tengon. Extremely big and heavy
calearia, with 8 peculiar thickening
of the tabuls interna, very smular
to Hfi {Case I, p. 50). Four tenths
of ongnal size.  Cf. Fig. 34,

PLATE 11t

Fis, 14~Calvaria of & man aged 65,

without distinet testicular altera-
twns.  Abnormal ‘hair - grawth,
obesity in spite of cancer of the
storeach. A typical HE (4, the
internal surface of the very dense
frontal bone was flat-tuberous and
very white (Case 6, p. 54). Four-
tenths of original size.

Fio. 12.—Calvarn of a men sged 56, with & big .
prtustery eyst, atrophy and scleross of the testea,
abnormal hairiness, obeuty, hver cirthons and
bypertension  Pecuhiar dense warty hyperoatoss
of the frontal and parietal bones and dee
vasenlar furrows (Case 2, p 51). Five-tenths of

ongwnal aize.  Cf. Firg 35

Fig, 13 —~Colvans of a man aged 62,
wth eunuchardiem, obesity and
hiypertension Not  very pro.
nounced warty Hfi(+) (Case 3,
p 62 Fourtenths of omgnal
size,

Fia. 15.—Calvana of & man aged 65

with Hfi+¥ and slight adi.
posity (capcer of mgmoid weth
metastases) § 1o testicular cha
(Case 7 N 54 Fiwetenths of
onmnal sire,
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atrophy. but are otherwise normal.

The pruitary macroscopically normal; testes normal appearance. The
prostate smaller than usual, of firm elastic consistency.

Microscopical Examination—In the middle of the neurohypophysis there
is a aircular, rather sharply limited region with sparse nucler  Shgh$ baso-
phile invasion, Between both lobes some colloid cysts occur. In the
adenohypophysis the Ce do not appear to be increased in number and the
Ac and Be predominate almost everywhere ‘The former constitute here
and there nearly pure adenomas, which from their size almost fill a
mjcroscopic field. Mostly they are intimately mixed with the Be. Even
the Be form at some places nearly pure cellular aggregations

Summary—Typical case of MS with a Hfi of slight degree, abnor-
malities of hair-growth, very marked adiposity of female type and very
small penis, Mi pical ination of the testicles 1s lacking ;
the prostate was atrophic The clinical diagnosis of hypertension was

bstantiated by the hyp phy of the heart at autopsy The cause
of death was cerebral softening and pneumonia

CasE 4 (Case D, 1937)—ban, 62 years of age. St Enk’s Hospital, 1937.
Big, robust man ; is said to have always had a coarse, acromegaloid face.

Climical Diagnosis—Carcinoma of stomach

Autopsy—Robust, length 181 em , somewhat stout, acromegaloid, big
coarse featires , = -t merob —mtames o nfar - bosand DL TN
big. Slight arter ) '
of the kidneys 40 "
the size of & plur
Thyroid 45 g, 8 _ .
of stomach. The spimal column shghtly osteoporotic, no metastases.
The roof of the skull duffusedly thickened, weight 550 g.  On the inner surface
of both frontal bones a whitish hyperostosis, nearly 2 mm thick, of the size of
@ penny-prece Weight of the brain 1,650 ¢ Pitwitary slightly enlarged

Post-mortem D A loid i of stomach, hepatic

abacess, pentomtis

Microscopical Examination—Kadneys Typical hypernephroma. Liver :
Fue cicthoss, abscess  Testes  Atrophy and sclerouns of varying degree.
Pituatary on serial sections  Neurohypophysis shight basophile 1vasion,
otherwise normal  Distinct reticular sclerosis of the adenohypophysis, so
that the cells seem to lie in small alveolr of about equal size  Above and
T Iy is a p d, firm protub of Ac which seem
here to form symmetrncal, adenomatous masses More antenorly and below,
the alveolar arrangement predommates. Cell type here 13 a large or medium.-
sized, intensely coloured cell, rich 1n protoplism, either markedly eosmophilic
or more often neutral or shightly basoplulic  Many of these large, non-
eosmophihie cells contain a bnghter centre or are vacuolated The Ce are
found antenorly and below and occupy o minor place in the pieture

Summary—A big, robust and. in spite of emaciation, somewhat
stout man with acromegaloidism and Hfi  Atrophy and sclerosis of



5d MORGAGNI’S BYNDROME

the testes. Hepatic cirrhosis. Hypertrophy of the heart, without
alterations of the valves. Carcinoma of tho stomach. The rtuitary
shows peculiar reticular sclerosis and a firm protuberant growth com-
posed of acidophile cells.

Casg 5 (Case A, 1937)—Man, 65 years old, died 1901. Skull from the
Pathological Museum of the Caroline Institute.

Clinical Diagnosis—Cardiac sclerosis, bronchitis, cirrhosis of hiver, acute
myelitis, bed-sore.

Post-mortem  Diagnosis  (Professor SuNDBERG)—Cardiac hypertrophy,
right-sided bronchopneumonia, cirrhosis and cancer of liver, softening of the
spinal cord.

Autopsy—Medium size, rather robust, not very fat Icterus, cutaneous
wdema, ‘sacral bed-sore. Moderate heart hypertrophy, recent broncho-
pncumonia.  Ascites 500 g.  Atrophic liver cirrhosis with numerous grey-
coloured tumours, from muliary to hazel-nut size Metastases in the sternum,
ribs and vertebrx, with compression of the spimal medulla. The roof of the
skull heavy, somewhat thicker than normal,” diploe reduced, lamina interna
thickened, deep vascular furrows, The dura fused with the frontal bone.
The inner surface shows on both sides an accumulation of osteophytes with @
radwal disposition. In addition the roof of the skull is invaded by several
metastases varying from the size of & pea up to the size of a hazel-nut.

Re.examination of the Roof of the Skull, 1936~~The bone formations on the
tabula mnterna show a clear resemblance to Hfi of slighter degree.

Summary—Case of Hfi 1n a man, It 1s not known if abnormalities
of hair-growth existed, the state of nutrition seems to have been rather
bad, which may be connected with the severe changes in the liver
In the same way it is not known if changes were present in the testes,
but we should hike to emphasize here that many of the hepatic cirrhoses
among our autopsies have been combined with testicular cI)ange§-
The hypertrophy of the heart substantiates 1n some degree a diagnosis
of hypertenston durning life

Case 6—Man, 65 years of age. St Erik’s Hospital Was operated on
for cancer of stomach, but died during the operation,

Autopsy—Length 175 em , rather robust, thin, hair-growth normal
Weight of the heart 400 g. Acute emphysema of the lungs, associated with

i of ) ongen .-‘;m‘j‘ e:‘{orexgg body_ mto the hrynv T.Eﬁﬁ
b

P o

backed, whitish, the bone here bemng more compact than normal (Fig. 14)
Microseopical Examination—Testes show no great abnormality.

Cask 7--Man, 68 years of age. Medical clinic of the Seraphim Hospital,
Stockholm, 1944, Has been admitted morbund. Previously good health,
for some months graduslly more tired and emaciated. Is said to suffer
from artertosclerosss and heart disease  Diagnosis uncertain. Blood pressure
145/75, blood sugar 200 mg. per cent. Died after threo days R

Au[qp,y—],ength of the body 179 cm, somewhat fat Weight of the
heart 430 g. Shght sclerosis of the coronary arteries, rather marked sclerosis
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of the aorta ™ T e N *  carcinoma.
A great numtb vertebre,
Moderate hipe Pituitary

‘macroscopically normal  No ciange i ipe bramm  nn+ 4 (rig, 15).
Microscopical Examination—Testes not abnormal.

Summary—Case of marked Hfi in a big man ; fat in spite of emacia-
tion. No manifest alterations of the testes. The hypertrophy of the
heart suggests a diagnosis of hypertension, which could not be confirmed
because patient was adnutted moribund to hospital. The main disease
was a cancer of the sigmoid and rectum with metastases.

CasE 8—Man, 73 years old. 8t Erik’s Hospital, 1939. Formerly always
enjoyed good health

Bad gener: dat: Signs of arterosclerotic brain
softerung Ascites (pentonms ?), ep‘ldldym.lhs, sepsis  Death after about
five week:

Autol - T T
what thir
Chronie
abscess. . .
(together 13 g ), mmosaapwally oansuiemble atrophy and, ﬁbrous Osteoporosis,
Hi+, of the falx cersbn. No

nmcroicoplcal changes n the brain.

Summary—Old man with Hfi Hair-growth and nutritional state
normal  Considerable atrophy and sclerosis of the testes. The autopsy
showed senous changes m lungs, liver and gall-bladder

CasE 9—Man, 75 years old  The Southern Hospital, 1947. Complained
for many years of heart trouble

Autopsy (Dr A. Livporex}—Medmm length, normal development,
m good condition, cedematons legs Weight of the heart, 754 g Healed
theumatic endocarditis with mtral stenoss, rtheumatic scats in the
myccard.mm General artenmclerosls old encephalomalacm Extreme

d twitary and testes macroscopically
normal Hﬁ+++ I\Ixcroscopxcally the testes showed atrophy of the
epithelum of high degree, sclerosis and hipomatosis.

Summary—Case of very marked Hfi in an old man of medium size
and m good nutntional state. The autopsy showed severe heart

disease, general arterioscl e lacia and marked atrophy
of the testes,




CHAPTER FOUR
SURVEY OF THE AUTHOR'S OWN CASES

A. FEMALES

As already stated, the author personally studied 1,000 autopsy cases
of females between the ages of 11 and 85. Apart from 4 cases which
did not go to autopsy, set out in a separate group, the material is
divided into five groups. Since the groups of autopsy cases are in some
respects heterogeneous they are not always comparable, particularly for
statistical purposes. The group or groups to which the mathematieal
analysis refers are, therefore, specially indicated.

The 1,000 autopsy cases are distributed in the different groups a<
follows :—

TapLe 2
25 55
Group 11— [ \ N
Solely HE+ ++ 1)
cases I |
i
Group 11— !
Series of 200 post- | . 7| 6 4|1s12|22] 15| 31) 42| 2722 6] 1| 200
mortem cases i |
w— {
Seleoted cases 4 o 10/ 19] 7/8]0jo] =2
Group V'—
Series of 500 post |12{11{1$(10{23{39|61]50] 83| 07| n19[111 {53 (15| 3| 00
‘mortem casea
Total 12]11{25]17]20 59‘07[3 ’ 07]144 |ss—[152 ;l 4 1000

1. F and Age Distribution of Hfi—Table 2 and Dragrams
1 to 4 show the different groups of autopsy cases and their dis-
tribution over the different five-year periods The ineidence during
the first four five-year periods was comparatively low—all in all 65
cases occurred This applies also to the last two five-year periods.
comprising the peak ages, in which only twenty-six instances were
observed. In the intermediate period, however, the meidence was
fairly high

Table 2 and Diagrams 1 to 4 show that Hfi is extremely common
in elderly women, espeeally 1f cases of early and mild Hfi are taken

into consideration.
56
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Diagroms 1 to 4 show distnibution of the post-mortem material and the
cases of Hft on qmuguenmada in the Groups I to V' The number of
autopsies at the top  Black=Hfi~ +— and Ui+ — atreaked=Hf ~
and M 4)  The frequeney of the Hf m pes conr onds ur Group V.
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This fact has previously been remarked upon by ‘the present author
(F. HexscHEx, 1936, 1937). It has been mentioned before in this study
that mild and even the mildest cases are “definite cases” The
{frequency of Hfi is, in fact, so high that in certain periods of advanced
age 1t has been encountered in more than G0 per cent. of the series of
cases the present author studied in Stockholm (Diagram 4, sec ages
over 70). The present scries comprises a total of 390 cases of H
recognized at autopsy. If only Groups III and V are considered,
they amount to more than 332 cases—that is, 36-0 per cent of & series
meluding 900 autopsy cases of females over 25 years.

The diagram illustrating Group V shows that Hfi may occur even
carlier than the end of the fourth decade. The incidence during this
period could not be defimtely established because the number of the
autopsy cases available was too limited—they amounted all in all to
only 65 cases of Hfi and a further case on which no autopsy was
performed (p 41). Three autopsy cases of Hfi belong to the age period
between 41 and 45 (p. 41). The frequency scems considerably to
increase in women near the climacteric—as many as 14 cases belong
to the age period between 46 and 50, 7.e., 2 cases of Group IV, 11 cases
of Group V and 1 case of Group VI (the Iatter was only clinically
examined) It should be mentioned that more or less pronounced
endocrine disorders coexisted m a large number of cases. A clmeal
case of Group VI, 7 e, that of a woman aged 40, is an example rather
of acromegaly than Hfi It has been included in the classification
because the patient presented a typical Hfi. Many cases showed
thickening and sclerosis of the skull, excessive growth of hair on the
face and obestty. In numerous instances there were menstrual disorders
at an early age

The diagram illustrating Group V demonstrates that the frequency
of Hfi gradually mcreases 1 women over 50 and that 1t reaches its
peak between the ages of 80 and 85 (Diagram 2. 6 of 12 cases;
Diagram 3 5 of 8 cases, Diagram 4 52-8 per cent.). Mild cases or
cases of commencig Hfi occur mn cach age group Severe cases before
the sixth decade seem to be rare. The frequency of Hfi in the periods
including the peak ages does not seem to increase, on the contrary, in
the last two five-year periods winch—even if the total series of cases
1s taken into consideration—do not comprise more than 26 cases,
only 11 cases (42 per cent.) have occurred. Whether these figures
nply a real decrease n frequency—possibly due to the higher death-
rate in hyperostotic patients for which, among other. things, hypertension
might be responsible—or whether this decrease is only an apparent
one has not yet been definitely recognized.

9. Behaviour of the Skull—It has not yet been possible to make a

¢ study of the behaviour of the skull in the presence or absence

v i
systemati sen e

of HR For the purpose of gaining far as it is p
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these conditions the skull vaults were first sawn off as uniformly as
possible 1 a semes of cases of different types. After ascertaining
their weights the specimens were classed light, medium-light or heavy.
The skulls were then divided into sections with a band-saw, in some
cases through the tuber frontale at an angle of 45° to the sagittal plane
and in some transversely through the tuber pametale, The sections
were then measured, photographed and X-rayed. This procedure
permits not only a fair assessment of the thickness and density of the
skull vaults but also of the relation between the tables and the diploe

Eighty (80 8 per cent.) of the skulls presenting Hfi were heavier than
normal, 7-7 per cent. were medium-heavy and 11:5 per cent. weighed
less than normal Even the weights of the skulls not affected with
HAf varied widely, ¢.e., 46 per cent were heavy, 321 per cent. were
medium-heavy and 21+6 per cent. weighed less than normal.

The skulls presenting Hfi set out mn Group III weighed on the
average 430 g In the absence of Hfi the average weight of the skulls
was 346 g Similar conditions were observed m the cases of Group V.

The weights of the skull vaults in the different groups of ages show
some variations above the average. In Group III the large number of
heavy skulls in individuals between the ages of 46 and 50 is surprising
~—seven skulls weighed on the average as much as 503 g. and the
maximum weight, 1 e., 600 g., was observed m the absence of Hfi.

Obviously the great vanations in the weights of the skulls are closely
related to the wide variations in their thickness and density. This may
be readily appreciated 1n sections through the tuber frontale and tuber
Parietale.

Even atypical forms of Hfi were rather common The two cases of
Group ITI, which have been described in greater length, are worthy of
special attention (pp 37 and 39) because they illustrate an extraordinary
expansion of the new formation of bone tissue as well as transitional
stages of the development towards ly. Of the cases of Group V
the following instances are worthy of being briefly described —

No. 1. Female aged 43, Hfi+ coexsting with numerous granule-sized
gateophytes, involving the entire frontal portion of the skull, obesity,
SO/ PTER

‘he new formation of bone tissue
coexisted with obesity, a cardiac
" ied new bone formation extending
to the parietal region  Paralysis and hydrocephalus
No 4 Female aged 57, Hfi+, new bone formation extending to the
‘Parietal region ; shight obesity, cardiac disease and softening of the brain
No 5 Female aged 65, Hfi+, pronounced Hfi extending to the parietal
Tegion ; slight obesity, moustaches, a beard, hypertension and softening of
the brain.
No 6. Female aged 68, Hfi+ -+ +, protuberances over the entire internal
surface of the skull vault. Cancer of the breast.
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. No. 7. Female aged 72, Hfi+ + +, dense new bone formation even m the
middle grooves of the skull ; slight obesity, moustaches, a beard, Death
was due to cholangitis.

No 8. Female aged 77, Hfi+ + +. The new bone formation covered the
entire anterior half of the skull. Excessive obesity, moustaches, a beard,
hypertension and gastric uleer,

No. 9. Female aged 83, Hfi+ with numerous warty exostoses in the
frontal region of the skull ; masculine traits, Died of cardiac infarction

No. 10. Female aged 86, Hfi + actually encroaching on the base of the
skull; abnormal growth of hair on the face, semle psychosis.

Our own studies on the morphology and morphogenesis of Hf; include
examinations of skulls affected with Hfi and those in which it was not
present. Their thickness varied and they came from females of different
ages In addition, skulls from acromegalics and pregnant women were
examined

(2) The X-ray Appearance of the Sections in the Presence of Hfi—
The architecture of Hfi 1s readily appreciated in thin sections through
the skull. Figs. 16 to 37 show & representative collection of X-rays of
sections of this type.

The first five sections (Figs. 16 to 20) come from skulls not affected
with Hfi. They represent a variety of thick, partly sclerotic and partly
porous skull vaults in which the behavionr of the tables and the diploe
varies. In the films shown mn Figs. 21 and 22 there is no definite
evidence of Hfi. These X-rays do not differ from the other ones.
In Figs. 23, 24 and 25 there is evidence of discrete though distinc.tly
appreciable Hfi. Apart from the internal surface of the skull whick
appears wavy, the conditions show variations. Fig. 23 illustrates a very
broad and porotic diploe and & very thin inner table. Fig. 24 shows
a farrly thin diploe and a thick outer table. A characteristic of this
film 15 the particularly thick and sclerotic inner table. Fig. 25 shows &
formation of massive and porotic new bone on the still appreciab.le
remainders of the inner table. Figs. 26 to 30 show the chamctcrist}c
types of Hfi +, that is, cases of moderately pronounced hyperostosis,
which can be readily distinguushed. The last five X-rays (Figs. 31 to 35)
illustrate very prononnced forms of Hfi which also show great
variation. Figs. 32 and 33 especially show striking differences.
Fig. 32 1s characterized, firstly, by hyperostosis of particularly porous
structure and secondly, by the complete absence of the inner table in
some places. The last two films show cases of Hfi + + + in males. Here

diff types arc repr d. Fig 34 illustrates a very thick slfll"
vault which 13 heavy 1 spite of its porosity, the vault (4405 ) pres.entlng
a pronounced porous Hfi ; the inner table is not clearly recognizable.

Figs. 36 and 37 illustrate transverse sections of female skulls
affected with Hf + + +  The later one is also shown in Fig. 10. .Tllle
massive new bone formation as well as the absence of hyperostosis in

the sagittal region is clearly visible,
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(&} The Appearance of the Frontal Bone and of Hf umder Skight
Hugnification—In order to study the bebaviour of the skull in general
and of the tables and diploe in particular in vegard to thickness, number
of bone fibres and size of the marrow eavities, slightly enlarged photo-
graphs were prepared from specimens of shulls with and without Bii
(Figs. 38 to ¢8). This examination js considered to have definite value
a3 a supplement to the X-ray picture,

(e} Summary of the Histological Appearances—A series of cases
presenting different forms and degrees of new bone formation were
examined, 'The results obtained corrok those reported by
DRESSLER, fe., the outermast layer of the dura seems to be the
prineipal site of formation of the bony lamellke whieh protrude from
the internal surface of the skull vault They scem to anse 1n the way
first reported by DRESSLER and later on by Erpmery  Osteoblasts are
hardly ever observed. In this respect we cannot concur with Mongr
{see Figs, 46 to 53).

Apert from this so-to-speak characteristie Hft formation, 1t may
originate—thongh only rarely—in a manner which 15 stnkingly smmdar
to that in which the pregnancy osteophyte 1s formed (Fig. 52), that 15,
Tows of parallel bone fibres, ccersionally with distinet osteoblast borders
(Fig 53} develop in the softened outermost ayer of the dura  Probably
this type of new bone formation occurs solely if the bone 1s lawd down

rticdlaxly rpidly. D ported that new bone formation m
the shage of bone lamelle sud islands which may possibly be in contact
with the internal surfce of the skull frequently occur even in the
intermedsate and innermost layers of the dura  Thus the Jura 15 more
or less {ncarcerated o some places and dural covenng in auch areas 15
frequently extrercely thin. New bone formation volving the external
surface of the skull may even occur, A duserete new formation of bene
tissue congisting of very thin lsmell® is chiefly seen i skulls with o
thick outer table. In some cases mgns of resorption of hone were
observed,

(d} The Behaviour of the Remawning Parts of the Skull sn the Presence
of Hf was first studied on a senes of skull vanlts winch were either
thin, medium-thin or fandy thick Al firdy thiek shulls were exammed
1o ascertan whether either Hed or Hip was present  In forty skulls
¢ither showing HA or not affected with it, traneverse seetiana through
th_e tuber parietale were made m the manner deserabed, and examined
Figs. 59 10 98 show the X-rays of forty sectrons of thas type classed
according 4o sge. The vanatwns 1n the thuckness and densaity of the
parietal bone are rather surpnsing and thewr exaet classification gives
rise to great diffionlty, as m wmany eases they nere not wmformiy
thickened. In some, duffuse thickenng was absent though a typicsl
Hf}f wag present. It should be emph d that the thick of the
Parietal bone in the sagittal region frequently differs wadely from that
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of the bone in the tuberal region. It is, therefore, hardly possible defi-
nitely to assess the real thickness of the parietal bone in lateral X-rays

In the following table the attempt is made to classify the forty
parietal bones m regard to the thickness of the vaults and the degree
of severity of the Hfi when present—

TABLE 3
J Thickness of the Parietal Bone
Degeee of Hfi
Rather Rather sk
Thin Thin Thick Thick
Absent . 6 5 3 1
Hfi(+) . - 1 k] 3 2
HA + . . 4 4 1
Hii++ . . 1 2 1 1
Hfi++ - . . 1 J 1
Total . ' 3 ! 1 12 ’ 6

Table 3 shows that Hfi and the other forms of hyperostosis, 1e.,
Hed and Hfp, may oceur more or less independently. It includes
ten skulls in which, though thick or fairly thick parietal bones were
Ppresent, Hfi was absent—not even traces of a commencing Hfi could be
detected. On the other hand, the table shows 7 cases with appreciable
or even pronounced Hfi in a thin or rather thin calvaria. In 5 cases
Hfi coexisted with rather thick or even markedly thick parictal bones.

The X-rays clearly show the variations in the denaty of the bone.
Both thm and thick bones can be either sclerotic or porous. The
causes of the varations will be discussed later

Two skulls of galies pr ing hyp of the internal
surface of the skull as well as five skulls of pregnant women presenting
pregnancy osteophytes were microscopically exammed and compared.

(e) The Microscopical Appearance of the Internal Surface of the
Shull in dcromegaly s precisely the same as that of Hfi which has just
been described It 1s, therefore, not necessary to remark upon it it
greater detail

(f) The Microscopical Apy of the Preg Osteophy!
Since the macroscopical apy of the p. occurring on the
wnternal surface of the skull in pregnancy is in the mam well known,
1t 15 not necessary to refer to it here at great length In the 5 cases
examined normal delivery occurred (in Case 3 Cwesarean section was
performed because of heart disease, and in Cases I, 2 and 3 the patients
died of eclampsia or of heart disease on the day following deltvery).
The mucroscopical appearance in these cases was almost identical,
the minor differences perhaps being explained by the fact that the new
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bone formation may not have occurred or begun at the same time in
all cases The internal surface of the inner table was covered by a thin
and compact bony layer which continued 1n an inward direction as a
layer of parallel rows of bone lamellze of recent date measuring from
1 to § mm. in thickness (Figs. 54 to 58) In Case 1 there were only
three rows of bone lamelle, whereas in the 2 remaining cases they
amounted to four and five respectively. In Case 1, which we consider
to have been of the earliest date, fully developed layers of osteoblasts
were present (Fig. 54), whereas the 2 remaining cases showed either
only traces of ostecblasts (Fig. 55) or they could not be observed at
all (Fig. 56).

In Cases 4+and 5 the patients did not die until some time after
delivery. This caused a modification of the histological pictures. In
Case 4 the patient died of septicemia thirteen days after delivery,
and the loose layer of disconnected rows of bone lamelle was replaced
by a fairly compact bone layer which had been formed through fusion
of the rows of lamelle and which showed fairly large spaces filled with
Ioose vascular connective tissue (Fig. 57). In Case 5 the patient did
not die until sixty-four days after delivery. The pregnancy osteophyte
had a much more compact appearance n this case, i ¢, the five rons
of bone lamelle which had onginally been present had fused to such a
degree that they were marked only by parallel rows of tiny bone channels
(Fig. 58). In this case the osteophyte was obviously about to be
transformed 1nto a normal internal table

In the following case the findings suggested the association of Hf
with a pregnancy osteaphyte.

A female aged 30, suffering from hypertension, died in the last stage of
Pregnancy with cerebral symptoms

Autopsy—An almost mature feetus (2,800 g ), hypertrophy of the heart
(385 g), acute cerebral hamorrhage, weight of the skull 310 g, Hf (3.
Tuerperal osteophyte (?)

Jacroscopreal Exzamination—The mternal surface showed bone lamelle
and Imes characteristic of Hf, and at some places 1slands of new bone forma-
tion in the dura In addition there were in some places discrete changes
f“ﬁlklfrtu t%l‘OS(? seen 1n puerperal new bone formation S‘ome 'consi‘stedrof a

In this case the histological preparations suggested the presence of
& mild Hfi which at some places was overlaid by a pregnancy osteophyte,
albeit poorly developed The changes due to pregnancy were by
theruselves too discrete to account for the appearance of the macro-
&copical picture in this case

(9} The Behaviour of the Dura 1n Relation o the Vault—In almost
all cases of Hfi the dura showed the common feature of fusing with
the altered portion of the frontal bone. In many cases a close contact
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of the bone in the tuberal region. 1t js, therefore, hardly possible defi-
nitely to assess the real thickness of the parietal bone in lateral X-rays

In the following table the attempt is made to classify the forty
parietal bones in regard to the thickness of the vaults and the degree
of severity of the Hfi when present—

TaprLe 3

Thickness of the Parietal Bone.

Degree of Hfi
Rather Rather e
Thin Thin Thick Thick
Absent . 6 5 3 I
Hi(+) . . 1 3 2
HE + . . . 4 4 1
Hi++ . . 1 2 1 1
Hfi+ + - . .. 1 1
Total . 8 14 12 [

Table 3 shows that Hfi and the other forms of hyperostosis, i.e,
Hed and Hfp may occur more or less independently. It includes
ten skulls in which, though thick or fairly thick parictal bones were
present, Hfi was absent—not even traces of a commencing Hfi could be
detected. On the other hand, the table shows 7 cases with appreciable
or even pronounced Hfi mn a thin or rather thin calvaria. In 5 cases
Hfi coexisted wath rather thick or even markedly thick parjetal bones.

The X-rays clearly show the variations in the density of the bone.
Both thin and thick bones can be either sclerotic or porous. The
causes of the variations will be discussed later.

Two skulls of acromegalics presenting hyperostoses of the internal
surface of the skull as well as five skulls of pregnant women presenting
pregnancy osteophytes were pically examined and compared.

(e} The Microscopical Appearance of the Internal Surface of the
Skull 1n Acromegaly 1s precisely the same as that of Hfi which has just
been descrtbed It 13, therefore, not necessary to remark upon it m
greater detail.

(f) The Mic pical App of the P, Osteop
Since the maer pical app of the p occurring on the
internal surface of the skull wn pregnancy is m the mam well known,
1t 1s not necessary to refer to 1t here at great length, In the 5 cases
examined normal delivery occurred (in Case 3 Cwmsarcan section was
performed because of heart disease, and in Cases 1, 2 and 3 the patients
died of eclampsia or of heart disease on the day following delivery)-
The mucroscopical appearance 1 tlesc cases was almost identical,
the minor differences perhaps bemng explamned by the fact that the new

2ot
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bone formation may not have occurred or begun at the same time in
all cases. The internal surface of the inner table was covered by a thin
and compact bony layer which continued in an nward direction as a
layer of parallel rows of bone lamelle of recent date measuring from
1 to { mm. in thickness (Figs. 54 to 58). In Case I there were only
three rows of bone lamelle, whereas in the 2 remaining cases they
amounted to four and five respectively. In Case 1, which we consider
to have been of the earliest date, fully developed layers of osteoblasts
were present (Fig. 54), whereas the 2 remaining cases showed either
only traces of osteoblasts (Fig. 55) or they could not be observed at
all (Fig 56)

In Cases 4-and 5 the patients did not die until some time after
delivery. This caused a modification of the histological pictures. In
Case 4 the patient died of septicemia thirteen days after delvery,
and the loose layer of disconnected rows of bone lamellz was replaced
by a fairly compact bone layer which had been formed through fusion
of the rows of lamelle and which showed fairly large spaces filled with
loose vascular connective tissue (Fig. 57). In Case 5 the patient did
not die until sixty-four days after delivery. The pregnancy osteophyte
had 2 much more compact appearance in this case, i.e., the five rows
of bone lamellze which had origmally been present had fused to such a
degree that they were marked only by parallel rows of tiny bone channels
(Fig 58). In this case the osteophyte was obviously about to be
transformed mnto a normal internal table.

In the following case the findings suggested the association of Hfi
with a pregnaney osteophyte.

A female aged 30, suffering from hypertension, died in the last stage of
Pregnancy with cerebral symptoms

Autopsy—An almost mature feetus (2,800 g ), hypertrophy of the heart
(335 g}, acute cerebral hemorrhage, weight of the skull 310 g., Hfi (2).
Puerperal osteophyte ()

Microscopical "Examination—The internal surface showed bone lamelle
and lines charactenstic of Hfi, and at some places 1slands of new bone forma-
tion 1 the dura. ¥n addition there were 1n some places discrete changes
sunilar to those seen 1n puerperal new bone formation  Some consisted of a
delicate, reddish and slightly caleified bone lamella hning the internal surface,
and some were made up of solitary and thin bone fibres presenting osteoblasts
which probably ongmated mn the dura

In this case the histological preparations suggested the presence of
2 mild Hfi which at some places was overlad by & pregnancy osteophyte,
albeit poorly developed The changes due to pregnancy were by
themselves too discrete to account for the appearance of the macro-
scopical picture in this case.

(9) The Behaviour of the Dura in Relation to the Vault—In almost
all cases of Hfi the dura showed the common feature of Jusivg with
the altered portion of the frontal bone In many cases a close contact



64 MORGAGXNI’S SYNDROME

existed only in the area of hyperostosis; in some instances—chiefly
in those with a thickened and sclerotic skull—the dura had to a more or
less 'complete degree grown into fusion with the vanlt. A loose con-
nection between the dura and the hyperostosis was seen in a few
1solated cases only. This condition was particularly marked in a few
cases where a brain tumour was present accompanied by chronically
ncreased intracranial pressure.

In some in<tances the remaining part of the dura seemed to be more
or less thickened.

3. The Condition of the Remainder of the Skelet The condition
0j: the remaining part of the skeleton was the object of special interest.
Since the females presenting hyperostosis frontalis were, as a rule,
strongly built it is hardly surprising that many cases presented @
strikingly coarse skeleton. Spondylosis—more or less p d--was
f&ir]y common. Its frequency was established in the cases of Group V
in both absence and presence of Hfi It was found that of 266 cases
Ppresenting HA, 36-1 per cent. exhibited more or less strongly pronounced
spondylosis, whereas of the 434 cases in which Hfi was absent it was
present in only 21 per cent. of the cases. This striking difference is,
therefore, as anticipated, m good agrcement with conditions generally
known

A further matter of great interest 1s the question whether there is
any relationshap between frontal hyperostosis and semle osteoporosis.
For the purpose of ascertamning whether osteoporosis was present the
skeleton was examined 1n numerous cases by testing the solidity of the
nibs as well as the vertebral column after openmg it with a broad chisel.
The mstrument used in testing the vertebral column was the same in
all cases  Of the cases presenting Hfi set out in Group I1I, 34-3 per
cent. presented also more or less pronounced osteoporosis, In the

b of Hfi the d of osteoporosis was 24 per cent Corre-
sponding and even more sigmficant figures were computed in the cases
of Group V, v.e, 43-2 per cent. of the cases of Hfi were ostegporotit,
whereas of those in which Hfi was absent only 20 per cent. showed
osteoporosis  Extreme osteoporosis was found 1n 64 per cent. of the
cases of Hfi. In the absence of Hfi it was encountered m somewhat Jess
than 4 per cent of the cases—a finding which hkewise calls for attention.

4. Hyperostosis frontalis interna and the Stracture of the Body—
As early as 1937 the attempt was made to determme the structure of the
body and the type of physical constitution in the presence of Hf,
although it was realized that these determinations would be extremely
difficnlt. The material available at the time was so limited that autopsy
data on the structure of the body were available in 181 cases only.
Since the structure of the body was recorded in all the cases of Group v
this series is comparatively comprehensive  Their distribution 1s set
out in Table 4 on page G5.




PLATE T

Fros. 16 to 35 —Secttans of the frontal bone through the left tuber. Roentgeno-
grams of Dr K Lindblom Nane-tenths of onginal size

F1c. 16.—Woman aged 61, thin sclerotic vault with digital impressions.

Fre. 17~Woman aged 60, thick and rather porotic vault, slight HE, weight
335¢g., no Hf.

Fic. 18 —Woman aged 66, very sclerotic and heavy vault (515 g ). with shght
Hed: no HE

Fie. 19 —Woman aged 50, rather compact and heavy vault (410 g ), with Hip,
no Hf.

)

Fic 20 —Man aged 32, thick and heavs vault with a vers thuck tabula externa
Hed, no Hf.

Frc 21 —Woman aged 41, rather heavy and thick vault, Hed, HE ?

Frg. 22.—Woman aged 63. rather porotie vault, Hfi *

Fic 23 —\Woman aged 73, rather thick and porotic vault with a tlun tabula
mterna,

Fio. 24.—Woman aged 69, marked thickening of the tabule, scanty diplee,
HA +

Fra. 253 —O0ld woman, porotic HIp with marked bone formation en the mbuh
interna, Hit+






PLATE IV







PLATE V

Fia 26-~Woman azed 81, rather thin and poratic vault with an irregnlar tabula
intern, B+

Fia, 47 ~Woman nged 69, somewhat thuck and dense,’ rather porotie vauly
(390 g.). Hi+. .

Fin. 28 —Wemsan aged 76, rather selorotie, somewhat heavy slkull (485 g, with
Hed and Hii4 .

Fia, 29.~Woman aged T6, thick wnd porotie vault (370 g.3, Hi+.

Fia. 30 —\Worsan aged 62, very thick, rather porotie, heavy vault (553 g) mth
# marked tabul interna, Hi+.

Tra. 31 —Womsn aged 60, very heavy, exceedingly sclerotic vanlt with Hed and
n very dense Hfi+ 4

Fra, 32~~Woman aged 74, very thick hut very porotic, not heavy vault with
worty and widrspread 116 + + + without thistinet tabula interna.

Fue 33, ~Woman aged 68, thick. selcrotie and heavy vault with o wellanarked
thick and porotic Hii 4 + +

Fia 31 —Man aged 53, very thirk and semeschat selerotie, heavy vault (125 g )
with thick and dense tabute, Hi+ + +

Frr 35 —~\an aged 56, not vers thickh somewhat selerotic vault {440 g) with
& welt-tmos ked alder tabula interna and s searts, and porows Hf + + + mthant
marked newer tatwl s,
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PLATE VI

¥F16, 36.—Transversnl scetion through the frontal bone of the very thick, slightly
sclerotic and heavy vault of & woman aged 63, with marked persistent older
tabula interna and Hii of very high degree  Nine-tenths of onginal size.

F1d. 37 —Transversal section {huough the fiontal bone of the very thick and
rather compact vault (530 g) ftom a woman aged 74, with narmous
selerotic HG.  Cf. Fig 10. Nine-tenths of ongmnal size

Fics. 38 to 45 —Sceuons from calvane
f old wotnen Maguification,
aurea 3x

Fie. 38.—Sclowotie, sonewhat thuck
ealvana with very ihuek tabule
and & dense diplo:; Hifp , no Hfi,

Fio. 39 —Thick and very porotic
cahvana with thin tabule snd a
spongious diplas.

Fro, 40~-Thick, somewhat sulerotic
tahana, with a tlun  tabyla
nterna, Hi+ + ; no runains of
the original tabul interna.
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PLATE VII

¥i¢. 41 —Tiun calvaria with o warty,
somoewhat sclerotic Hfi+ +

Fia, 42 —The inner half of a calvana
with big hyperostotic warts, paitly
sclrotic, partly very porotic,
Hfi+ ++.

Fic. 43 —Tslets of now bone mn the
dira, with secondary confluence
with the mne surfaco of the
frontal bone, HA + +

Fro. 4t-—Calvana of rather normal
thickness, with HA of very gh
degree (4 + +) The position of
tho primary tabula interns 15 still
visible.

Fic. 45—Enormous and irregular
Hfi+ + +, partly very sclerotie,
partly porotic
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PLATE VIII

Fros. 46 10 53.~Shdes from the mmer surface of mx calvane
with Hft,

Fra. 46-—Thin layer of new bone with very well-marked
cement hnes formung o flat protubernce, the border of
the hone apposition lies in the left margm of the Fig
Magmifieation, curea 10x.

Fre. 47.~—Apposition of new bone with numerous fine cement
lnes. To the nght a very thin layer of new bone,
Magnification, cirea 10 %

F1o 48.~—Bone appoution of higher degree with irregular
thicker or thmner Jamelle and marked cement ltnes A
Volkmann canal interrupts the system of lamellr and
cement hnes,  Magnmification, crren 10 %,

F10. 49 ~—Formation of flat-warty bone wlets tn the dura, with
recondary fumon with the okl bone  Betwoen the ol? and
new bane there are includedd fibres of the dura






PLATE VIII
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Frc. 50 —A great warty esostosts on the inner surface
of the calvana in a case of HA. The central parts
are composed of bone tissue from an earlier
appoaition. The superficial layers are more recent,
and show marked cement hnes. Magnification,
cirea, TX.

Fi6. 51 —Abundant formation of new bone 1n the shape
of bigger and smaller warts with thicker or tlunner
bone lamellz and arched cement lines, Magmifica-
tion, circa 15x .

F16. 52—From the internsl surface of the calvaria of
& woman aged 77, with Hfi and adipoity. Below +
the dura with some rows of new bone lamellee, very
sumilar to the bone formation 1 the preemancy
osteophyte. In the muddle: bone limelle and
cement hines ns in typical Hfi bone  Above: older
bone tissue  Magnificatton, crrea 20 x .

Fic. 53 —T i 2, i) o
23T samr case ns in Fig 22, fuzh paper.
anew b .
ades. s
Magmific

T
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PLATE X

Fros. 54 to 58.—Shdes from the mner surface of the
calvana with the pregnancy osteophyto m dierse
phases of development. Magnification, errca 20 x.,

Fia 54 —From a woman aged 28, who dicd one day
after o delivery at the right date Three rows of
tinek bone lamelln with osteoblasts.

Fra. 55 —From & woman aged 37,
who dued one day after a delnery
at the mght date. Five rows of
somewhat thinner bone lamelle,
traces of osteoblasts,

Fie 67—From o woman sged 22,
who died thieteen days after o
dednery ot the right tme. The
earlier three- or four bone lamelln
have alrendy flowed together,
Above, numerous very thin and
regular lamelle and cement hnes.

F1o. §6—From o woman aged 38,
who died one day after a Cisarean
section at the nght time  Four or
five rows of bone lamelle without
distinct osteoblasts.

Fra. 63 —Fiom & woman aged 31

who died sixty-fonr days after o
delivery at  the right tme
Advanced fusion of the five earhir
bone lamellr, their outlines still
marked by narrow Lone chiannels.
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PLATE XII







PLATE xm
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TABLE 4
Number Rather
HE of Cases Delicate Strong Strong
Wan . .| st 1 £ 42
Witheut . .| 97 20 66 1
Total .| 181 l 21 107 53

The figures indicate that a shaft of the type of physical constitution
from the delicate to the strongly built occurred concurrently with the
development of HA. In Group V the cases have been classified as
delicate, rather strong, pyknic or strong. The following table shows
the distribution of this series in terms of percentage values :—

‘TABLE 3
1 p: ‘Dehcate ‘s‘:‘r‘:‘:; Pyknic | Strong

per cent. | per cent. | per cent. | per cent.
With . N 121 620 15-3 10-6

Without . . 220 62-8 87 65

In Table 5 the trend of the figures is even more clearly appreciable.
“The number of cases classed ** rather strong > does not show any changem,
whereas that of those d “ delicate ™ has
On the other hand, the number of cases classed * pyknic ” and “ strong *
has increased.

Graphieslly expressed, the trend of these figures has the following
appearance .—

121 620 153 106
Cases with Eff -,
Cases without [
By .
220 68 87 65
slender ordinary Pybme tout
Dracrax 5
“ Displ " of the ¢ type in the cases with 1Ifi

from more slender to more stout Beducuon of the frequency of
the elender type of the pylunic

‘and the nouz !y‘pes.
5
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What this “shift” actually implies—whether it expresses a real
modification of the physieal constitution due to the factor responsible
for the origin of Hfi or whother it is caused by the fact that this factor
is less frequently operative in delieately buiit women than in pyknte
and strongly built women-will be discussed elsewhere in this book,

Special attention was given to the occurrence of a broad and coatse
face and masculine traits  Of the 84 cases of Hfi of Group III the face
showed more or less pronounced maseuline traits in 18 instances, 13
of the 700 cases of Group V presented a coarse and maseuline face.
TFourteen were cases of Hfi and in 6 Hfi was absent—expressed in terms
of percentage this is equal to 5-3 per cent. and 1-2 per cent. respectively

In this connection it should be mentioned that the present series of
cases was very homogeneous in regard to “ race.” In some cases there
was probably some percentage of Walloon blood, which is fairly common
in Sweden, particularly in muddle Sweden The whole series included
extremely few women of definitely alien race, i.e., one Russian woman
and a few Jewesses

5. Incidence of Morgagni’s Syndrome in its Complete Form—From
what has been said 1t is clesr that the frequency of Hf is very high.
This, however, does not imply that Morgagni’s syndrome in its complete
form was present mn all cases It was found in about half of the cases
presenting Hfi set out in Group V.

1209
EfY
Hei + 188 9%
Obesitas
HfL + 218%
Virilisous
A
T IR
T T
HH HH-HHHEH
| 1 174%
e+ EESEEmaRaEaEas,
virilisous + R BREaENRRSREASEERESREESNSENRE]
Obesitas
Disarast 6

Dustribution of four categories of Mfi cases in Group V
Vinihsmus mostly means hirsutismus

Diagram 6 shows that Morgagni’s triad in ns:compleze form was
found in only 47-4 per cent of the total of 266]cases presenting Hf ; in
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morethan one-fifth—that is 21-8 per cent.—HAf was solely associated with
virilism, and in roughly one-fifth—that is 18 8 per cent.—Hfi coexisted
with obesity. Finally, in 12 per cent. of the cases Hfi was present alone.

Even in the presence of the complete triad the degree of severity
of its duff P ts varied iderably. Apart from examples
of genuine and fully developed MS coexisting with the severest forms
of Hfi—abnormal growth of hair on the face, coarse appearance, large
hands and feet and extreme obesity—there were numerous cases in
which one or two of the components were only weakly pronounced.
By measuring the different degrees of severity of each component on a
point basis up to a maximum of 4 points the attempt was made to
record the frequency of the different degrees of severity of BIS in the
form of a graph.

28

27

3 4 5 6 1 8 9 10 pis 12

Dracras 7
Dustnbution of the cases with complete MS in Group V by pomnts

Diagram 7 shows that the cases given from 5 to 7 points, that 1s,
cases of Hfi+, associated with virllism + +, obesity + + or, say,
Hfi+ + +, vinlism +, obesity + + +, preponderated numerically
{80 cases), whereas extreme cases of MS inits complete form with highly

d Hfi, very p d virilism and extreme obesity, that is,
the cases given from 10 to 12 points, were extremely rare ; only one
case of each was represented.

6. Constitutional Abnormalities 1 the Absence of Hfi—Since the
data on the 700 cases of Group V are in many respects very reliable,
the examination on the constitutional conditions could be extended
even to the cases not affected by Hfi. The instances presenting vinlism
associated with obesity, though in the absence of Hfi, as well as the
cases manifesting either solely virilism or solely obesity were also
taken into consideration. Dragram 8 shows the incidence of the
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different associations. The group in which association of virilism with
obesity is set out is worthy of special considerstion because it is a
very common constitutional abnormality, Italian authors termed it
‘ piccolo Cushing,” and GELLERSTEDT “ cushingoid habitus.” Ths
group includes even several cases of pronounced Cushing’s syndrome,

Hyperostosis

Hyperostosis +
Obesitas
50 cases

MORGAGNIS
SYNDROME
Hyperostosis +
Virilismus +
Obesitas

126 cases
Virilismus
189 cases

Virilisgus +
Obesitas
93 cases

Hyperostosis +
Virilisaus
58 cases

Obesitas
81 cases

Drsaran 8
f the and plete MS mn Group V. Frequency of
Jandred conditions 1 the same group = Vimhsmus mostly mesns hirsutismus.

F o

7. Growth of Hair on the Face—When the degree of hair-growth on
the face was tabulated the mildest forms of hypertrichosis were even
taken into consideration. This explamns the high figures obtained—
it may even be said that they are surprisingly high. The presence of
moustaches alone or of a beard alone as well as of particularly thick
eyebrows was likewise recorded. It was extremely difficult definitely to
assess these conditions because excessive growth of Lair on the upper hip,
chin and the cheeks had been removed by depilation in many cascs.
Since excessive growth of hatr 1s, no doubt, frequently artificially
removed, our figures may be consudered to express the minimum
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percentage of incidence of hypertrichosis An excessively growing
beard was fairly often cut short with a pair of scissors.

In Group I the degree of hair-growth on the face was recorded
in a total of 184 cases. One-quarter of the cases not presenting Hfi
shows appreciable hairiness of the face, whereas the remaiming three-
quarters of the cases are devoid of hair. Even pronounced hairiness
was observed (2 cases). The majority of the 74 cases of Hfi (48) showed
distinet hairi in 31 it was mod and in 17 it was pronounced,
whereas 26 cases were either devoid of hair or manifested lanugo only.
The correlation is particularly distinct in the presence of hyperostosis of
severer degrees, say, of hyperostosis + + and +++. Only 3 were
devoid of hair, whereas 1n 26 instances there was defimte abnormal
growth of hair—in 11 of these cases it was extremely pronounced and
involved a fairly large area.

TABLE 6
Number Hairiness of the Face

HDegree of o |

Sperestons Cases A.}’.:;‘:s" Present | Distinct | Pronounced
Negative . .| 110 51 2 = P
Postive . . 74 % b z 3

Total 184 110 T o =
Out of these—

{+) . 13 7 N N .
M oo 3 18 16 12 1
++ . 16 a i 12 H
EE . 13 1 13 2 1

Table 7 demonstrates that it is possible, though with some reserve,
to infer the presence of Hfi from the degree of hairiness of the face.
Exceptions, however, are farrly frequent. Of 74 cases, 48 showed
abnormal hairi of the face d with marked hyperostosis.
Of 20 cases as many as 17 were examples of abundant growth of hair
on the face concomitant with hyperostosis.

TARLE 7
lchgree of Nux:{bnr Degree of Frontal Hyperostosis
airiness Cases | Negatwve | Positive | (+) | + | ++ 14+ +
Distinet 54 23 31 4 | 124 10
Pronounced 20 3 17 2 4 g
Total . T4 26 48 6 16 14 12
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When determining the correlation between Hfi and abnormsl growth
of hair on the face in the cases of Group V, the following figures were
obtained :(—

TapLE 8
Degreo of Hi gf“(!}!;l;:; Negativo Positive | Distinct ml:;;d
Negative . 426 222 =52:19, (204 =47-0%, 166 38
Positive . 263 81 =30 89, [182=69-29% 122 60
Out of these—
{(+) . . 63 38 =60-3% 26 12
+ - 123 B87=707% 62 25
o . 48 36 =75-09; 23 13
++ 29 21 =72:4% 1 10

If the correlation is expressed in terms of percentago instead of in
figures, the difference between the cases with Hfi and those in which
Hf is absent becomes still more distinct. Fifty-two per cent. of the
cases not affected with Hfi showed * normal " hairiness of the face—
assessed according to our standard —whereas of the cases presenting
Hfi, only 308 per cent. showed “ normal” hairiness and in 69-2 per
cent, hair-growth was abnormal Whether there was any relationship
between the different degrees of severity of Hfi and the incidenco and
degree of growth of hair on the face cannot be definitely stated because
the number of cases 1n most of the groups is too limited.

8. Axillary Hair-growth—The growth of hair in the axille and the
pubic region wag also tabulated. It is well known that the hair of the
axille becomes either scanty or disappears completely in elderly
women We therefore first investigated these conditions mn unselected
cases and found the following —

TaBLE 9

Age
Females

21 to 40 41to 50 ‘ 5l to 60 ’ 61 to 70 , 71 to 80 81 to 90

Soanty or mo | 1= 25% 9=164% | 40=379 | 99=59% | 174=71% | 54=75%
axiliry hair

Normal axllary | 30 =97-5% | 46=83 6% | 68=63% | 70=41% | 52=23% | 18=25%
bar

Table 9 shows that growth of hair in the axille decreases pro-
gressively with age in women The figures covering the pca!{ age
period would probably have expressed this decrease even more signifi-
contly if more cases had been available. The following table shows
ibe correlation between Hfi and exther scanty or absent axillary hair.—
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TaBLE 10
Age
' HE Axille
35t050 [ 51to 60| 61 to 70 7lto 80 [81to95
Females | Scanty hair 2 13 41=609, |[88=77-29; 30
with or devoid
of hawe
Normalhair- | 12 9 |28=40% {%6=228%| &
wth
Females | Scanty hawr 8 28 |57=567%|85=762%] 23
without| or devoid
of hair
Normal hair. 43 59 40=433 26 =23 89, 12
growth
Table 10 d that the freq y of scanty axillary hair

or lack of axillary hair is hardly any higher in women with Hft than in
those without Hfi. Tt further shows that the difference expressed in
terms of percentage between normal axillary hair-growth and scanty
or absent axillary hair 1n females, whether afflicted with Hfi or not,
18 too slight—at least in the age period 61 to 70 and 71 to 80, which
include a comparatively large number of cases—to permut the definite
conclusion that a correlation between Hfi and axillary growth of hair
exists, Percentage figures have not been calculated on the other decades
owing to the limited number of cases represented on each,

9. Hfi and General Nufritional State—Among the conditions to which
special attention was given in the present study is included the general
nutntional state of the patients. In the first place the subcutaneous
deposition of fat mn general was ined and, in addi
was directed to any localized abnormality (breasts, hips, extremities,
abdominal viscera and so forth). It should be mentioned that the
incidence of extreme obesity i elderly women—which eight or ten
years ago was stlll high among the autopsy cases of St Erik’s Hospital
in 8 d in the last years. This is
probably exther due to propags.nda for an adequate diet and intensifica-
tion of physical exercise or the type of patients and diseases treated
at the hospital may have changed

As it was soon discovered that frontal hyperostosis was assocxaf.ed
with general obesity of more or less severe degree in many cases, the
general nutritional state of the mdxv:duals examned was—as far as
1t wasg possible ically d and classified as follows :

Very fat, moderately fat, thm and very thin. This classification en-
countered some difficulty, chiefly because it was often not possible to
d iate the cases showing either acute or recent loss of weight.
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When determining the correlation between Hfi and abnormsl growth
of hair on the face in the cases of Group V, the following figures were
obtained :—

TABLE 8
Degree of 1fi | OBt | Nepugivo | Positive | Distinet | P
Negativo . [ 496  [222=52.19 |204=47-0% | 166 38
Positive N 8130 89 |182 ~69-2¢7 | 122 60
—
Out of these—
(+) . . 63 25239 7% 26 12
+ 123 3% 62 25
PO 48 0% | 36=750% | 23 13
o 29 6% | 2172 48] 11 10

If the correlation is expressed in terms of percentage instead of in
figures, the difference between the cases with Hfi and those in which
Hfi is absent becomes still more distinet. Fifty-two per cent. of the
cases not affected with Hfi showed “ normal *’ hairiness of the face—
assessed according to our standard—whereas of the cases presenting
Hifi, only 30'8 per cent. showed “normal ” hairiness and in 69-2 per
cent. hair-growth was abnormal. Whether there was any relationship
between the different degrees of severity of Hfi and the incidence and
degree of growth of hair on the face cannot be definitely stated because
the number of cases in most of the groups is too limited.

8. Axillary Hair-growth—The growth of hair in the axillz and the
pubie region was also tabulated. It is well known that the hair of the
axille becomes either scanty or disappears completely in elderly
women. We therefore first investigated these conditions in unselected
cases and found the followng .—

TABLE 9

Age

Females
211000 [ 4ltos0 | 51t060 l 61t070 ! T1t080 | SLto90

Seanty or mo | 1= 26%( 0=164% | 40=37% | 00=599 | 174=77% | 61=T75%
a barr

Normal asillary | 39=97 5% | 46=83 8% ( 68=063% | 70=41% | 52-=23% | 18=25%
hair

Table 9 shows that growth of hair in the axille decreases pro-
gressively with age in women The figures covering the peak age
period would probably have expressed this decrease even more signifi-
cantly if more cases had been available. The following table shows
the correlation between Hfi and exther scanty or absent axillary hair :—
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correlation was even here definite becomes particularly clear if the cases

set out at the top of the table on the right, and in which there was &
history of incidenta} Yoss of weight of unknown resson, are excluded.

Tante 12
7
v Some. Soma.

Extremsely] Very Moder- Extremely
Degree of 1§ Fab | Fa ot} whot 7o, mhat (Thn ) Ty Tatad
Hyperostosis + + + 2 1ftef 10 3 j S H 29
Hyperostoas + + 3 131! q 3. 3 49
ostosta 4 1 HEE S A ] 6 {1 1 23
Hyperostoss {+) 1 18] 18 ] 215 . 3
Withoot  bypes- 20 165} 51 o8 I ] n s

$0818

Total . k] 50 frsofsse Jus | e | 48 k3 €39

10, The Rrain in Cases of H8—I1 is well known that senile atrophy
of the brain s, as 2 rule, much more protounced in women thaa in
men of the same age, For this reason, and because numerous authors
olaimed that a re!atxons}up exiated between Hﬁ and various mote
or less p ione of ps; jc and l
character, it was considered necessary to ﬁn& out if evidence could be
brought forward in support of o relation between auatomically
demonstrable alierations of the brain, particularly atrophy of the brain,
and HE. Theaverage weights of the brains iz the sbsence and presence
of Hi of the cases classed in Group I1L are set out in the following
table

TapLy 13
Cases Dubious Cases
wihout HE Qaves with HE
Nuenber of casoe 87 11 85
Average weight 2253, 1,217 1,209

The figures set out in the following table indicate the distribution of
the brains in the different decsdes in the presence and sbsence of Hff —

Tantr 1
A
- fre 10 Years
416050 | 5110 60| 611070 73 to 80| 81 to 90
[Wunous .| 435 | Lese | Lemi | 1208 | niss

With L3t 1,280 200 207 5130
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he figures referring to the cases of Group III set out in Table 11,

therefore, should be idered with some reserve,
TasLE 11
. Moderate 2
Ve Somewhat | 2 Ve
Degreoof HE | gy | Fat Tt !\utrtx;:zml Thin | gy | Toul
Without . 3 12 21 3t 28 1 15
With . 18 30 15 18 7 3 9l
Total .| 21 42 36 52 35 2 206
Out of theso—
with ++ 15 16 2 © 3 1 3
or 44+

As may be seen, the distribution in the six groups indicated in this
table is closely related to the presence or absence of Hfi. This relation-
ship can be clearly appreczaled by studying the distribution of the coses

ifesting either p ed or very pra d hyperostosis in the
different groups indicating the nulritional state. In graphic form and
expressed in terms of percentage the distribution in the presence and
absence of hyperostosis has the following appearance :—

T hat] mode- B very
very somew ode
gojfat | fof [Tfar | vare thin | 4
- _ O
80 =
\ 4
70
\ P-4
60 p’
/
50 /\ |
40 *
/ [~
30 —xf-
- NG

20— =
10

0

Dernux 9
) state and Hfi comprse
206 cases, t ¢., 91 with Hﬁ( )and 115 w.chouc Hf (~—--)

The figures mdlcatmg the correlation between Hfi and obesity in the
series of cases classed in Group V are set out in Table 12. That the
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correlation was even hese definite becomes pastisularly clear if the cases
sot out at the top of the table on the tight, 2rd in which there was &
history of incidenta! Ioss of weight of unknown reason, are excluded.

Tasie 12
t
1— Bome. Fama-
Extremely | Ve Moder- Extremely
Degree of HA P ey | Fat ;&::t e wlmnk Thn | R 2% | Totad
Hepertatosls 5 5 + 2 3 il w3 [ 2 %
Hyperostons + + . 3 Wl 10 4 3 - 1 49
Hypesos . 3 AN 6 {1l 1 126
Typerostons {+) . 1 B 16 ] 9 8 . 63
Withoot  hyper-| . 20 {%5] 91 | 88 [ o0 {0 s 313
ortoms
Total . 7 o jusebasy s Feo Jus) 2 e

10. The Brain in Czsez of BE—~Tt iz well known that senile atrophy
of the brain s, as » rule, much wnore pronounced in women than in
men of the same age. For ths reason, and becanse numerous authors
clafmed that a relationship existed between HA snd various more
or less pronounced manifestations of payehiatric and neurological

2 it was dered ¥ to find out if evadence could be
brought forward m support of a relation between anatomically
demonstrable alterations of the bram, particularly atrophy of the brain,
and HE. The average weights of the braws in the absence and presence
of Hfi of the eases classed m Groug YT are set out 1 the folowing
table :—

Tasty 12
e | i | Sem, |
Nummber of cases §7 11 55
Average weight 1,254 3,219 13,2022,

The figures et out i the followng table mndicate the distmbution of
the brains in the different decades m the presence and sbsence of WA “o

TasLs 14
e 10 Years
HE A >
Y- mmangsnwo 7140 83| 81 to 80
Without .| 1335 | 1282 | L2831 | 1209 | 1133
Wath 32 0 120 | L=00 { 1207 | 303
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The figures referring to the cases of Group 1T set out in Table 11,
therefore, should be considered with some reserve.

TaBLE 11
- Moderate .
|y
Degreoof Hi | % | Fap |Somewhat Numtaoal ) Tuin o | et
Witbout .| 3 12 21 34 28 17 s
With . .| 18 30 15 18 7 3 91
Total .| 21 42 36 52 35 20 206
Out of these—
with 4 4 15 16 2 6 3 1 4
OF 4 + +

As may be seen, the distribution in the six groups indicated in ?bx's
table is closely related to the presence or absence of Hfi. 7T'his relation-
ship can be clearly appreciated by studying the distribution of the casts

ifesting either pro d or very p I kyperostosis in the
different groups indicating the nutritional state. In graphic form and
expressed in terms of percentage the distribution in the presence and
absence of hyperostosis has the following appearance :—

bat, de- very
00 Tar | fat PR Meare | tn | p
. -0
80 =
rd
[ \ g
60 L -
/}”
50 1
}\'
40 // \‘\.
30 e N —
.
20 L—Q/ <
10
0 L—
Di1AGRAM 9

Nutntionsal state and Hfi expressed m pereentage. The statiatics comprise
206 cases, 2 ¢, 91 with Hfi ( } and 115 without HE (-—-—)

The figures indicating the correlation between Hfi and obesity in the
series of cases classed in Group V are set out in Table 12. That the
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slowly, will give rise to climoal menifestations. This matter will be

treated at greater length later on in this book.

1 115 cases v dypercatosts

ratn matots $2 256 cases vithous Bpperoitosts
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Diacram 10
) and

Distnbution curve of the brain weights in 156 cases without Hf (.
115 cases with Hf (- ~—-)., Number of the cases to tho left, brain weights below.
11. The Heart in Morgagny’s Syndrome—It has long been well
known that obese and elderly women often manifest symptoms of
hypertension and cardiac trouble. Since the series classed in Group V
was comparatively comprehensive, the behaviour of the heart and of
the blood vessels in the cases presenting Hfi of this group was examined
As the weights of the hearts were systematically determined at the
post-mortem examination in all cases the figures obtained give a clear
1dea of these conditions. Naturally all cases were excluded in which

causes may have accounted for the hypertrophy of the heart, such as
d ditic, luetic or arteniosclerotic

valvular di hether of
origin—and certain cases of pericardial adl th; icosis and
Even cases of right-sided hypertrophy

chronic interstitial nephritis
of the heart werp excluded Tho cases wero divided nto three groups,

viz., Group I, including the cases which were not fat, Group II
comprising the cases classed as fat; Group IIT, in which the cases
of MS were distributed. The differences in the weights of the hearts
are indicated 1n terms of 50 g. The distribution curves indicated in
Diagram 11 wero constructed in this manner,

1t will be appreciated that the curve expressing the weight of the

hearts of the females classed *“ not fat " is the lowest one. On post-
ions of Swedish-born subj it has been found that

mortem
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These figures clearly illustrate the gradual decrease in the weights
of the brains. On the other hand, the presence or absence of Hf s ol
reflected by changes in the average weights of the brains, They were
surprisingly small in the absence as well as in the presence of HE.
The brain of a woman aged 82 with Hfi+ + + weighed only 900 g.,
that of a woman aged 62 with Hfi + + weighed 1,075 g. In other cases
of very pronounced Hfi, eg., in Case 100 which was that of a woman
aged 82 with Hfi+ + + and whose skull weighed 450 g., the brain
weighed 1,250 g. The brain of another woman aged 65 with Hfi+ +
weighed 1,450 g., and so forth. On the other hand, numerous cases
of considerable atrophy of the bran were ed in which hyperostosi
was completely absent, eqg., the brain of a well-fed woman aged 63
weighed 950 g. In the ease of a female which was not included in this
series, who was 77 years old, extremely thin and exhibiting senile
dementia, the brain also weighed 950 g. In a series of cases in which
Hfi was absent the weight of the brain varied between 1,000 and 1,100 g.

Similar results were obtained when tabulating the weights of the
brains of the cases included in Group V (700 cases).

TABLE 15

Ago 10 Years

Degree of
He 41(050,51!060,61t070]7lto€0l81¢090

4 '3 e g &
Without . 1,260 1,248 1,239 1,166 1,085
With 1,292 1,239 1,224 1,162 L4
%
With + + JEEC. ISR AN A REL AR

and + + +

The curves expressing the distribution of the weights of the brains
in the absence and presence of Hfl 1llustrate these conditions even more
clearly (Diagram 10). The differences—if they exist at all—sre 50
slight that 1 my opinion they do not help to throw any light on the
pathogenesis of Hff.

Apart from this senile atrophy, which frequently occurred m the
presence as well as in the absence of Hfi, we fairly often observet%d
though only in the presence of extreme forms of Hfi and in whth
pronounced atrophy of the bram was absent—a localized facet-like
flattenang of the frontal lobe. Ths localized alteration in the shape of
the brain which MorcAGNT mentioned asearly as 1719 - ““. , . introrsum
protuberant, ac cerebrum comprimebant,” appears to be the more
marked the less pronounced the general atrophy of the brain is. We
interpret it as a reflection of the power of accommodation on .the part
of the brain, o property which in the presence of an atrophic bramn
is generally not demanded. It is not hikely that this process of com-
pression involving the frontal lobe, and which progresses extremely
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actually completely absent. In a larger number they were often
practically only present anteriorly and below. It ‘should be mentioned,
however, that a decrease in the number of Cc’s was demonstrated in
the majority of obese and elderly women Apart from the above-
mentioned cases of adenoma they were present in large quantities in
only one case of Hfi.

The Ac's showed a more or less considerable increase in the presence
of Hfi, In numerous instances they were present in large and compact
groups, which were chxeﬂy symmetncally arranged and resembled an

A true was not found. The increase
of Acs was partmularly obvious 1n the case of a woman aged 82
Y FRra isting with abnormal growth of

hair and obesity.

The Be's were also sirikingly increased in the great majority of the
cases 'They were often seen in the shape of voluminous and compact
groups, suggesting an adenoma. A true adenoma with a capsule was
not observed. In some cases there was a moderate overgrowth of
Be’s. In the cases in which Hfi was absent but which manifested
adiposity, basophilism was roughly just as pronounced as in those in
which Hfi was present. Basophilsm was cbserved, even in a few
women classed * thin ** and mamfesting Hfi

In other respects the behaviour of the hypophysis—at least as far
as is known up to date—does not seem to be a matter of great interest,
A large number of cases either affected or not affected with Hfi showed
marked sclerosis of the antemor lobe. In the case of the above-
mentioned female aged 82 presenting very pronounced Hfi, and in
Case 4 (p 53), the increase and hyaline sclerosis of the stroma were
partlcularly marked. Passing mention should be made of the so-called
basophilic infiltration of the b hysis as well as intermediary
groups of cells and cysts and groups of the so-called feetal cells which
were frequently found.

The neurohypophysis was particularly rich in fibres and more vividly
pigmented than normal in many cases—in both absence and presence
of Hfi,

Tlms the m preal i of the hypoph revealed

it which {o a cerlain extent—io depart from the normal,
such as increase of the Ac’s and particularly of the Be's, which in our
opmion, however, do not permit any definite conclusions. On the
other hand, these findings support the major importance of a careful
quantitative microanalysis of the human hypophysis, If this is made
“ subjectively  only 1t will hardly be possible to carry elucidation of
the morphology of the frontal hypophyseal lobe a step further. Our
stiggestions led FLODERTS to make a careful quantitative examination
of the cytological conditions in the frontal lobe of the hypophysis in
men. We shall revert to this matter later on in this book.
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the hearts generally weighed approximately 325 g. Our findings are
in agreement with this. The curve expressing the weights of the hearts
in stout females is on the average 75 g. higher, i.e., its peak lLies at
400 g. Finally, it may be seen that in the majonty of the cases of
MS the hearts weigh even more, because the peak of the distribution
curve lies at 450 g.—more ly, it is spproxi ly 125 g.
higher than that indicating tho weights of the hearts in the cases classed
** not fat.” The conclusions which may be drawn from these figures
will be discussed elsewhere in this book,

Toart wesghts fn ALl 50t ok Wmwr — = == In €11 £4t vomem
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Dracrast 11
Distribution curve of the heart weights i females without obesity {-~==)
and in all fag females ( ), and 1n cases with MS { ). Number of the
cases to the left, heart weights below.

12, The Behaviour of the E ine Org For varjous reasons
it has so far not been possible to make sy i pical and
microscopreal examinations of these organs, nevertheless we feel that
our investigations helped in throwing some light on their behaviour in
the presence of Hfi.

Hypoph X-ray g of the sella was made in a few
isolated cases only. In Case 83 of Group III, in which scromegaly
coexisted with MS, the sella was balloon-shaped ; it measured
13 x 13 mm., and its lower borders were not clearly defined. Autopsy
revealed a fairly large chromophobe adenoma at the base of the
brain. In the peculiar case of Group VI (p. 41), which hkewise
manifested a complex endocrine disorder, the sella measured 14 x 11 mm.
This patient was still alive at the time of writing. .

Macroscopically, the hypophysis did not show any chaqges {with
the exception of Case 2, p 51). On microscopical examination of the
hypophysis in females—which was mnfie on a Iafge scale only on t}:n
cases of Group IIl—a marked decrease in the relative number of the Cc's
was found in all cases of Hfi. In a fairly large number they were
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the general physical constitution of the patient resembled that of other
members of the same family or that several members of one and the
same family had died of the same disease—eg, of “apoplexy ” or
“ cerebral haemorrhage

We centred our interest on the data concerning menstruation and

pregnancy in the past histories Particular attention was given to
pregnancy because the imtial stage of Hf undoubtedly bears some
resemblance to the pregnancy osteophyte formation.
The observations made on our series of cases support the view that
YD is frontalis develops independently of pr Bothk the
age of the patients and the fact that hyperostosis may oceur in cases
of definite nullipare rule cut the possibility of a direct correlation
between the two conditions.

Many of our cases of Hfi were women who had never had
any children. Unfortunately the difficulties 1 the way of deter-
mining their exact number were great; in particular, that of the
women who had never been pregnant could not be definitely ascer-
tained. It may, however, be assumed that they represent roughly
one-quarter to one-third of our series. This applies to Groups III
and V,

Two facts, however, have been definitely recognized—i e , hyperostosis
Jrontalis in its severest forms may occur in cases of definute nulliparee
and on the other hand may be absent in multipar@. Thus it is clear that
there does not exist any direct relation between Hfi and the so-called
preguancy osteophyte. This, however, does not imply that the develop-
ment of Hfi drectly on the basis of a pregnancy osteophyte in a
comparatively young woman—~as was the case in Case 1 of Group IV,
for instance—is an extremely rare exception

2 Hypertension—One of the few symptoms frequently manifested
in our series of cases was increase of blood pressure. The past histories
and the chinical reports contained data on this mamifestation in a large
number of the cases. On the other hand, many patients were moribund
when admitted to hospital and frequently their blood pressure had
decreased to such an extent that it could not be measured. When
determmning the actual blood pressurc in the cases of Group V we

therefore considered the weights of the hearts determined at the post-
mortem examinations in addition to the climeal data. Naturally,
cases of cardiac diseases and so forth were excluded. The graph of
. the weights of the hearts and of the values of the systolic blood pressure
in our cases of severe and extreme Hfi—from which cases of cardiac
d were d—indi (Diagram 12, p. 80) that cardiac
hypertrophy and hypertension obviously predominated  Apart from
11 cases with hearts of approximately normal weights, the hearts
were either too heavy or the values of the blood pressure too high, or
both conditions coexisted.

7
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The Parathyroids—No noteworthy alterations were disclosed. The
usual groups of transparent and large acidophilic cells, which are almost
always present in elderly individuals, were found in almost all cases
examined.

Thyroid Gland—Again no particularly noteworthy alterations were
found. An adenoma rich in colloid or a slight adenomatous colloid
goitre was present in a fairly large number of cases. In many instances
the thyroid gland showed senile atrophy and was also poor in colloid.
True eases of thyrotoxicosis were not encountered

Suprarenal Glands—The picture of the adrenal glands showed
great variations. In many instances the principal disease—that is,
the disease which colled for medical advice—accounted for them, In
this connection it should be mentioned that particular or remarkable
alterations in the form of cortical hyperplasia or cortical adenoma were
not demonstrable in the cases presenting abundant and abnormal growth
of hair on the face. The cytological alterations of the suprarenal
glands and their importance will be discussed later on in the present
hook.

Ovaries—The microscopical picture of the ovaries was compatable
with that usually seen in senile atrophy and sclerosis. In a faitly
large number of the cases affected and not affected with Hfi there
were ovaria gyrata. Extremely severe atrophy was occasionally
present in elderly individuals. Sometimes various kinds of solitary
cysts were seen.

Pancreas—In sccordsnce with the general adiposity lipomatosis of
the pancreas was present in a large number of the cases. Frequently,
also, general and senile atrophy was encountered. In some cases the
pancreas was microscopically ined b diabetes had been
recognized clinically.

As regards the other internal organs there was nothing noteworthy.
Neither in elderly nor very old women did the conditions depart from the
normal ones. The incidence of strophy of the organs, brown pigmenta-
tion and arteriosclerosis was the same in all cases )

The Clinical Picture ot Morgagni's Syndrome and Hyperosiosis
frontalis—As was mentioned before, the cases ciassed in Group
manifested a variety of clinical symptoms. The sttempt was made
to single out the tial clinical ifestations in the case histories.
To this end the total series of cases presenting Hfi—that is, 266 cases—
as well as the 76 cases of severc and extreme Hfi were considered in
the compilation. It 15 always specially indicated to which of the two
groups the compiled data refer 5

1. Past History—No hereditary or familial conditions which mxg?xt
have had a bearing on the problems discussed in this book were dis-
closed. In not one of the instances examined were two mem_bexs of the
same family affected with Hfi. Ina few cases there was a history that
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not possible to study the minor disorders of carbohydrate metabolis
in the majority of the cases because the rel data were i lete.
The instances in which the blood-sugar content was less than 110 to
115 mg. per cent. and the urme negative for sugar (Almén and Benedict)
were therefore considered negative cases, and those 1 which the urine
was positive for sugar and the blood sugar elevated as well as the cases
merely referred to as cases of diabetes in the histories, were classed as
positive cases. Although we are fully aware that this classification
imphes a comparatively great simplification and generalization, we feel
that it nevertheless helped to shed some light on the frequency of the
coexistence of disorders of the carbohydrate metabolism and MS.

Hf, and Disorders of the Carbohydrate Metaboli: Clinical data on
the behaviour of the blood sugar and sugar content of the urine were
available 1n only 233 of the 266 cases of Hfi. Of the 434 cases in which
Hfi was absent the data on 363 cases could be used. For purposes of
comparison the histories of 349 males were studied. Table 16 shows
the figures obtained.

TABLE 16
Character of the Disturbance
HE Cases Hyperglycema Percentage
Diabetes without Report
of Glycosuna | Total
A B ¢ A+B+C|A+B
Females wth 233 20 n 10 1 [ 176 [133
Females without | 363 [ 24 26 17 61 | 185 |138
Males without 31| 28 29 T 7 | 200 |158

It is difficult to decide how far it is permissible to draw definite
conclusions from this table. It indicates, however, that the incidence
of major disorders of the carbohydrate metabolism in females does not
seem to be greater in women affected with Hfi than in those not
Presenting it, and that they seem to occur more frequently in the present
series of males than in that of the females reported. Theoretically,
the coexistence of Hfl and glyeosuria or Hf and diabetes is nevertheless
interesting.

The possible relationship between disorders of the carbohydrate

tabolism and the thick of the parietal bones was also made
the subject of & preliminary investigation, though only on a compara-
tively limited number of skulls—amounting in all to forty. Although
the figures obtained do not permit definite conclusions, we considered
them nevertheless worthy of publication (Table 17).

6
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The above statements suggest that both hypertension and hyper-
trophy of the heart seem to be in women ifesting M8 and that
they probably play a significant part.

TTTT1TT7T 7
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D1AGRaM 12

Distnibution of the cases with Hfi mn regard to blood pressure (to the left} and
heart weight (below). Cases without blood-pressure data at the base Ime.

3. bi of the Carbohyd Metaholism—It is well known that
disorders of the carbohydrate metabolism are common in obese and
clderly women It has also long been known that the coexistence ?f
excessive growth of hair on the face and glycosuria is fairly common in
obese women. The term used by French authors, “la diabéte des
femmes & barbes,” is likewise well known. Since disorders of the
carbohydrate metabolism due to diabetes coexist with acromegsly in
a large number of cases, and hyperglycemia and glycosuria may
occasionally coexist with CS, it is hardly surprsmg that metabolic
disorders of this type may be associated with MS. In the monograph
of 1937 by the present author, which is in the main based on the cases
classed in Group ITT, attention was directed to the coexistence of MS
and dinbetes : ““ In a fairly large number of cases there was diabetes
mellitus ; its frequency, however, was roughly the same as in the cases
not presenting Hf *

In the attempt to give a clearer picture of these conditions the
correlation between Hfi, abnormal growth of hair on the face and
adiposity on the one hand, and on the other, disorders of the_carb.o-
hydrate metabolism, was determined on the basis firstly of the lnst’aﬂ?—%
of 700 cases of Groyp V, and secondly on those of the male patients
recorded at the same time (Tables 16 and 20). It was, unfortunately,
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not possible to study the minor disorders of carbohydrate metabolism
in the majority of the cases because the relevant data were incomplete.
The instances in which the blood-sugar content was less than 110 to
113 mg. per cent. and the urine negative for sugar (Almén and Benedict)
were therefore considered negative cases, and those in which the urine
was positive for sugar and the blood sugar elevated as well as the cases
merely referred to as cases of diabetes in the histories, were classed as
positive cases. Although we are fully sware that this classification
implies a comparatively great simplification and generahzation, we feel
that it nevertheless helped to shed some light on the frequency of the
coexistence of disorders of the carbohydrate metabolism and MS.

Hfi and Disorders of the Carbohydrate Metabolism—Clinical data on
the behaviour of the blood sugar and sugar content of the urine were
available in only 233 of the 266 cases of Hfi. Of the 434 cases in which
Hfi was absent the data on 363 cases could be used. For purposes of
comparison the histories of 349 males were studied. Table 16 shows
the figures obtained.

TABLE 16
Character of the Disturbance
Hf Cases Hyperglycemia Percentage
habetes ‘nyt‘:)ut Report

of Glyoosuria | Total | ~—————m—|
A B [ A+B+ClA+R

Females with 233 | 20 1 10 4 | 16 |12

Females without | 363 | 24 26 1 61 | 185 |138

Males withont 3499 ) 2 2 15 7 | 200 158

1t is difficult to decide how far it 1s permissible to draw definite
conclusions from this table. It indi h , that the incid
of major disorders of the carbohydrate metabolism in females does not
seem to be greater in women affected with Hfi than in those not
presenting it, and that they seem to occur more frequently in the present
series of males than in that of the females reported. Theoretically,
the coexistence of Hfi and glycosuria or Hfi and diabetes is nevertheless
interesting.

The possible relationship between disorders of the carbohydrate

tabolism and the thick of the parietal bones was also made
the subject of & preliminary investigation, though only on a compara-
tively limited yromber of ekulls—amounting in all to forty. Although
the figures obtained do not permit definite conclusions, we considered
them nevertheless worthy of publication (Table 17).

6
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The above statements suggest that both hypertension and hyper-
trophy of the heart seem to be in women ifesting M8 and that
they probably play a significant part.
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Distribution of the cases with HA w regard to blood pressuss (to the left) and
heart weight (below) Cases Withont blood-pressure data at the base line.

3. Disorders of the Carbohydrate Metabolism—Tt is swell known that
disorders of the earbohydrate metabolism are common in obese and
clderly women. It has alse Jong been known that the coexistence ?f
excessive growth of hair on the face and glycosuria is fairly common i
obese women. The term used by French authors, ™Ia disbéte des
femmes & barbes,” is Ikewise well known. Since disorders of the
carbohydrate metabolism due to diabetes coexist with acromegaly I
o large number of cases, and hyperglycomia and glycosutia msy
cecasionally coexist with CS, it s hardly surprising that metabobt
disorders of this type may be associated with MS. In the monograph
of 1937 by the present author, which 18 in the main based on the cae?
classed in Group 1T, atiention was dirceted to the coexistence of M3
and diabetes : ** In s fairly large munber of cases there was diabetes
mellitus ; its frequency, however, was roughly the same as in the cases
not presenting HE.”

In the attempt to give a clearer picture of these conditions the
correlation between HA, abnormal growth of hair on the face snd
adiposity on the one hand, and on the other, disorders of the carlgﬂ‘
hydrate wmetabolism, was determuned on the basis firstly of the lxistfzne‘i
of 700 cases of Groyp V, and secondly on those of the male patients
recorded at the same time {Tables 16 and 20), It was, unfortunatel):
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not possible to study the minor disorders of carbohydrate metabolism
in the majority of the cases because the relevant data were incomplete.
The instances in which the blood-sugar content was less than 110 to
115 mg. per cent. and the urine negative for sugar (Almén and Benedict)
were therefore considered negative cases, and those in which the urine
was positive for sugar and the blood sugar elevated as well as the cases
merely referred to as cases of diabetes in the histories, were classed as
positive cases. Although we are fully aware that this classification
implies & comparatively great simplfication and generali , we feel
that it nevertheless helped to shed some light on the frequency of the
coexistence of disorders of the carbohydrate metabolism and MS

Hfi and Disorders of the Carbohydrate Metaboli: Clinical data on
the behaviour of the blood sugar and sugar content of the urme were
available in only 233 of the 266 cases of Hfi. Of the 434 cases in which
Hfi was absent the data on 363 cases could be used. For purposes of
comparison the histories of 349 males were studied Table 16 shows
the figures obtained

TasLE 16
Charaoter of the Disturbance
Hf Casea Hyperglyorma Percentage
Diabetes without Report
of Glycosuna | Total

A B © A+B+C[{A+B
Females with 23| 20 11 10 4 | 176 133
Females without | 363 | 24 26 17 61 | 185 |138
Males without 310 | 26 2 15 7 | 200 |158

It is dufficult to decide how far it is permissible to draw definite
conclusions from this table It indi h , that the incid
of major disorders of the carbohydrate metabolism in females does not
seem to be greater in women affected with Hfi than in those not
Presenting it, and that they seem to occur more frequently in the present
series of males than in that of the females reported Theoretically,
the coexistence of Hfi and glycosuria or Hfi and diabetes is nevertheless
interesting.

The possible relationship between disorders of the carbohydrate

tabolism and the thicl of the parietal bones was also made
the subject of a prelminary investigation, though only on a compara-
tively limited number of skulls—amounting in all to forty. Although
the figures obtained do not permmt definite conclusions, we considered
them nevertheless worthy of publication (Table 17).

6




82 MORGAGNI’S SYNDROME

TanLe 17
Partetal Bones
Hypergl
C}I));:g:l:";a T4 Rather i Rather Total
un Thin | Thick | TWeK
No disturbance 4 10 8 3 25
Disturbance , 0 2 4 1 7
No data 4 1 1 2 8
Total 8 13 13 8 40

It seems clear that a positive correlation between these condrtions
does not exist.

Ttis ~ o v - L ar e ab fepeeanen
of the sc
of the . .
investigations will be y before the percentage of distribution

of the so-called hypophyseal form of diabetes in the sexes can be
definitely determined and before the question whether the presence
of Hfi indicates its coexistence can be clarified, Considering the
structural and functional differences fiequently existing between the
hypophysis of & man and that of an old woman, a difference in the
percentage of distribution in the sexes nught exist, The hypophysis
of an old woman possibly mav be more ** susceptible  than that of
a man

The correlation between abnormal growth of hair on the face and dis-

orders of the carbohyd. tabolism was 4 igated in a similar manner.
TasLe 18
Hemness of | Total | No Dis- | Hyper | Glycos.| Dia- | Per-
the Faco Nurnber| turbance | glycemia | una betes | centage
Normal . 254 204 15 22 13 197
Increased . 208 163 9 15 21 216
1 87 70 4 3 10 200
inced 7
Pronoul } 175
Very pronounced | 39 3¢ 1 1 3

Table 18 does not indicate any considerable differences Expressed
in terms of percentage the inci d of the disorders mn the p of
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pormal hairiness of the face is roughly the same as that in cases showing
abnormal facial growth of hair. It is rather surprising that the
frequency of disorders of the carbohydrate metabolism is not higher
in females presenting abundant or excessive growth of hair on the face
than in those showing normal hairiness on the face Nevertheless the
coexistence of glycosuria or dizbetes and abnormal growth of hair on
the face,  la diabte des femmes & barbes,” is a striking and interesting
endocrine syndrome occurring fairly often.

Fmally, the cases in which there was coexistence of adiposity and

disorders of the carbohyd: ism were compiled and compared.
TasLe 19
Nutri e Hyper- § Glycos- Tha- Percentage
N Total | No Dis- | 3P ¥
State | Number| turbance |SVET| Yr | Betes
A+B+C|B+C
Very thin 83 71 e 5 5 144 | 120
and thin
Poor 41 39 4 0 2 50 50
Normal . [ 148 115 9 1 13 223 {162
sat g 147 17 6 15 9 204 {163
Very fat | 116 97 7 7 15
Obese .| 45 37 2 2 4 220 1134

As was mentioned above, it was often extremely difficult reliably
to assess and record the nutrtional state of .the patients because
subjective factors were operative. This also explains the frequently
rather vague distinction between the cases classed “ moderate ” and
“abundant ” and those grouped “fat” and “very fat.” Although
the number of the series classed “ poor ” is very limited, it is interesting
that this group contains only 2 cases of disorders of the carhohydrate
metabolism The high figures obtained in the groups “fat” and
“very fat ” are also worthy of attention

4. Neurological and Psychiatric Symptomatology—Some of the
cases of Group V—which bered in all 108 insta from
the psychiatric clinic of St Enk’s Hospital. In 44 (40 per cent.) Hf
was present and in 64 (60 per cent.) it was absent The average age
of the cases presenting Hfi was 69 6 years, and that of the instances
in which it was absent 67-5 years. These figures do not indicate any
difference between the cases coming from the psychiatric clinic and those
coming from the medical and surgical clinics

Of the females presenting mental disorders, 13 were afflicted with
severe extreme Hfi. The psychiatric diagnosis varied. There was
one case of dementia paralytica and one of idiotism ; in the majority of
the cases senile dementia was present.
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Milder forms of psychiatric disorders of senile character were fairly
common in the females coming from the medical and surgical clinies
Evidently they were masked by the severe somatic manifestations.
There was no marked difference between the females affected with Hf
and those in which it was absent. It should here be recalled that brain-
weight and the presence of cerebral atrophy correspond exactly in the
cases presenting Hfi to those not presenting it (p. 75).

Of the 29 cases manifesting very severe Hfi (i.e, + + +) 5 at least
showed o marked flattening of the frontal lobe. In some instances it
was less marked, probably because of the coexistence of other alterations
of the brain, viz., softening and hamorrhages.

Of the 76 cases of Hfi+ + or Hfi+ + + which were subjected to a
careful clinical examination, as many as 50—i.e., two-thirds of the
patients—showed lesions of the brain which were recognizable even on
macroscopical examination and coexisted with more or less strongly
pronounced neurologieal and psychiatric symptoms. Softening of the
brain was the predominant organic alteration; in as many as 36
there were foci of softening of long standing (15 cases), or of recent
standing (12 cases), or both coexisted (9 cases), which explain the
neurologic and psychiatric symptoms that had persisted for years
Cerebral hemorrhages were found in 7 cases ; in 3 of these they were

of older standing. On post-mortem jnation a I}
of long standing was found 1n 2 cases, a tumour of the brain in 4 and
sclerosis disseminata in 1. Macroscopically, the brain was found to

be almost normal in 12 cases.

A vanety of subjective symptoms—viz., headache, vertigo and so
forth—played a comparatively important part in many cases. They
could in the main have been caused by hypertension or valvular disease
recognized at autopsy.

At this point 1t should be mentioned that Hfi was in no instance the
prineipal disease—that is, the disease for which the patient sought
medical advice In 76 cases of severe Hfi the anatomical and clinical
examination revealed the coexistence of a principal disease and a cause
of death which frequently bore no relation to MS. On the other
hand a glance at the report of the cases will suffice to bring out the
importance of hypertension and its implications. The close relationship
between hypertension and MS has been emphasized before in this
book. Adiposity played a crucial part i a farly large number of cases
{see report of the cases).

When attempting to go a step further in the clarification of the
problems connected with MS it is possible to proceed in two different
ways—i.e., either by selecting suitable living examples of this condition
and controlling them until they go to autopsy or by commencing
jnvestigations on autopsy cases and then going back to the study of
clinical manifestations. Notwithstanding the great advantages of the
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latter method, it has one disadvantage of great weight inasmuch as
some of the minor chnical symptoms-—perhaps even the most essential
ones which are considered to be characteristic of MS and Hfi—might

have been masked and overshadowed by the symp of the principal
disease during the lifetime of the patient and therefore escaped attention.
RossiEr and SECRETAN seem to have gnized this, and therefc

included in their report of cases only the purely chnical ones which
came under their own observation and refrained from publishing those
which had been put at their disposal from other quarters. They
stated - * Les examens orientés dans d’autres directions nous donnent
peu de renseignements intéressants.”

Despite the disadvantage remarked upon above, the last-mentioned
method has been chosen, and the 700 cases reported in the present
paper were investigated by a study of the post-mortem findings, special
consideration being given to the 76 cases of particularly severe Hfi

B. MALES

The entire series which came under observation comprised only
9 males This figure by itself is evidence that MS is extremely rare in
men The post-mortem ination 1n conjunction with the investiga-
tions on Hfi was made on only four instances. On these grounds the
relative frequency of Hfi in both sexes could approximately be
determined. Tn a series of 1,000 autopsy cases of females, 390 cases
of Hfi were recognized. Of approximately 1,000 cases of males on
which a post-mortem was made, 4 were cases of Hfi Thus the relative
frequency of Hfi in women and men was in the ratio of 100 to 1in the
present maderial

‘When tabulating the 9 male cases mentioned, the results given m
Table 20 (p. 86) were obtained.

Table 20 shows that the series of cases examined comprised men
between the ages of 53 and 75 Three were tall (178 fo 181 em.), some
were of the pykuuc type and some were ““ stocky ” In Case 4 there was
acromegaloidism. Cases 2 and 3 suggested the presence of CS. The
degree of sevenity was assessed + mn 5 cases: m Cases 1 and 71t was
classed + +, and in Cases 2 and 9 it was considered + + +. The
condition of the growth of hair was mentioned in 3 cases only. In 2
{Cases 2 and 3) it was of the type seen m old women. These 2 cases
also showed p di: y of the fe ine type. Case 1 was
also very fat Case 7 was Lnrly fat, and the nutntional state of
Cases 4, 5, 6, 8 and 9 was either fairly good or poor The condition of
the testes was particularly mteresting, but only 6 cases were micro-
scopically examined In 5 of them atrophy and sclerosis of the genital
gland of more or less pronounced degree were present. The cause of
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these alterations has not been definitely established. In this connection
it is interesting that 4 of the cases presented cirrhosis of the liver;
in an additional case there was coexistence of Hfi. The coexistence of
cirthosis of the liver and alterations of the testes has been a common
finding on post-mortem examinations made at St Erik’s Hospital in
recent years (HExsCHEN, 1931), and the frequency of 1ts occurrence has
been frequently reattested. The hypophysis has not been sufficiently
carefully examuned in these cases and therefore does not permit any
definite conclusions. The large cyst, however, found in Case 2 is
particularly interesting. In 7 cases there was—though no valvular
diseases were demonstrable—hypertrophy of the heart (in 3 cases it
weighed between 500 and 620 g) suggestmg the coexistence of
hypertension, altk h it was elis d in a few cases only.
Case 1 was & dmbehc and in Cases 2 and 7 there was hyperglycemia.




CHAPTER FIVE
GENERAL DISCUSSION
4. MORPHOLOGY AND MORPHOGENESIS

THr extensive literature on Hfi and MS, which is now available in the
form of case notes, articles, digsertations and monographs, allows &
general survey and thorough discussion of many problems connected
with the anatomy, radiwology, clinical features and pathogenesis of the
syndrome.

According to descriptions, which, of course, cannot be quite exact,
there have been to date more than 1,000 cases of Hfi in women and
about 40 cases in men published by other authors. The majority have
been exclusively clinical studies, To these are added the author's
own autopsy matenal comprising 390 female and 9 male cases, which
are discussed in his own publications.

A certain veakness of the literature, mainly of recent date, is the
comparatively small number of autopsy cases. Entirely clinical state-
ments predominate, i which all exact information as to the presence
of Hfi and also particularly on the behaviour of the brain is Jacking.
In cases of early and slight, often radiologically doubtfu), HS, and

rpecially wn elderly individuals waith psychical and neurological sympl
the autopsy forms the sole real foundation of discussion. Experience
shows that these symploms very often depend on organic alterations of the
brain. For these reasons decisive significance must be accorded to
autopsy findings in the following discussion,

The basis of discussion of the different aspects of the present
syndrome is an exact diagnosis and an accurate recognition of the
pathogenesis of Hfi and of other forms of hyperostosis of the skull.

Morphology and Morphogenesis

Morcaant having given the first description of Hfi, it was a very
long time until 1t was once more descnibed by a pathologist. In the
nincteenth century RORITANSEY scems to have been the first to be
terested in Hfi. His words are worth quoting: *“On the tabula
interna a form of protuberanee occurs next to the crista frontalis in
the shape of stretched or twisted rolls ”  This kind of exostosis coincides
“yery frequently with sclerosis of the affected and other bones of the
gkull, and not infrequently with ossification of the dura mater.” The
periostenm ja said to be “ in most cases of normal character above the
exostoses, but sometimes thicker, hypertrophied and more closely
adherent.” ‘The Hft is, according to Roxiransky, like *“an osscous

88
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substance poured over the bone and congealed—sometimes masses of
osseous substance are formed, which seem to have been poured on in
small drops and congealed on the bone. Sometimes these masses may
have a smooth surface, sometimes it is as though streams of congealed
osseous substance had been poured over larger osseous plains,” The
HS s, as he quotes on another occasion, “ the result of an increased
bone formation (nutrition of the bone) due to unknown conditions
and generally develops slowly, mostly in the later stages of life.” It
seems to be the opinion of ROKITANsKY that these osseous aggregates
are products of the dura mater.

Then follows a series of shorter descriptions, among which particular
stress should be laid on those by VircEOW and ExcEeL; thereafter it
has been referred to in the survey of the literature.

Explicit and well executed is the one which Narro published in
1924 (German text) :—

“The semle cranial hyperostosis represents a peculiar form of thickening
of the skull, which is characterized by flattish osseous aggregates at the inner
surface of the anterior parts of the skull, mostly only of the os frontale
on both sides The form and size of the skulls shows no abnormality,
even the average thickness generally does not exceed normal linits. The
strueture of the skull is of normal character, the sutures and the furrows
of vessels show no deviation from the normal condition. On the other hand,
the frontal bone shows a considerable thickening, in the form of flattish
osseous aggregates In typical cases they consist of spongy tissue and are
covered by a thin layer of compact bone. The parts of the frontal bone
nearest the median line, as well as the orbital parts, are mostly free from
hyperostosts  Posteriorly the hyperostoses generally do not exceed the
hmmut of the frontal bone, but occasionally a prolongation extends to the
neighbounng parts of the pametal bone In these cases the zone, corre-
sponding to the coronal suture, remains as a furrow between the frontal and
parietal accretions 'The accretions of bone show, on the intertor surface, a
fissuring like a range of mountams. The transition to normal bone 1s seldom
gradnal but generally sharply demarcated The base of the skull as well as
the facial part show no alterations.”

To DRESSLER (1927) we owe a very good and explicit description
He discusses two skulls: one of a man 68 years old, rather heavy
and generally thickened, and a lighter one, with marked atrophy of
the rest of the calvaria, m a woman. Both these cases are interesting
if only for the reason that they demonstrate the independence of the
Hfi from the bony state of the rest of the skull. DRESSLER was the
first to perform a th gt pical ination of Hfi. He
distmguishes two mamn forms a spongy, which is more frequent,
and a less frequent compact form. In the spongy form the diploe
occuples nearly the whole eross-section ; on the interior surface generally
only & narrow strip of newly formed bone is found. In the compact
form the diploe appears only as a narrow strip, whilst the tabula
interna remains as a faurly deep compact stnp of bone  Besides thess
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fundamental forms, intermediate forms and variations are found.
Common to all forms, according to DRESSLER, is an irregular thickening
of the entire bone on the inmer surface together with a smooth
exterjor surface regularly showing signs of resorption.

On the nodular interior surface he finds a somewhat varisble
appearance.  On all the prominences of the inner surface there are to
be observed layers of accretion of very variable width. Strata of lamellar
arrangement with putty lines can be distinctly made out. Often two
or three such systems of accretion with putty lines are found Jying
one above the other. This is especially the case in the compact form
of Hfi. In the spongy form the superimposed lamellx are transformed
quickly into spongy osseous tissue. The Volkmann perforating canals
which form the communication between the vessels of the dura and the
marrow space are also present in the new tissue. Even at the exterior
surface of the frontal bone now and then traces of bony saceretion are
found.

DrEssLER has also examined the hosiogenesis of Hfi and has observed,
among other things, the transformation of the dura mater into osseous
substance. In no case could he describe real osteoblasts. All slides
offered practically the same appearance of a direct transformation of
the dural connective tissue into osseous tissue. The nuclei of the dura

become bone nuclei, and the fibres osseous lamellz by direct hyalinilz-
) fominantly

ation. If the ossification, as t s p
occurs in the middle stratum of the dura, fibres of normal dura may
be enclosed in the bone tissue. DgrESSLER has never seen changes
of inflammatory type. These accurate examinations, which were
performed in the institute of Scimory, are of great importance.

A good description and llent pical ilk i are
found in GREIG’s article, though he does not seem to have performed
microscopical examinations, Writing about the morphogenesis of the
Hfi, he differs from DRESSLER’S descriptions as well as from our own,
and therefore deserves to be referred to here : ** The osteophytes have
the appearance of having grown from the bone, of having spread out
with the dura mater and not of having developed in connection with
the membrane and become darily fused to the end ial surface.
The features are those of excrescence rather than of accretion, and the
name osteophyte . . adequately suggests this quality. The growth
is not associated with intradural ossification or calcification unless
fortuitously. . . .”

STEWART (1928) was also mterested in the morphology of Hf. He
distinguishes three types : (1) Two thick tabule with normal diploe ;
(2) thickened, bulbous or flat tabula interna; (3) increased diploe
between two thin tabulz. .

The examinations of MOREL (1930) include both the macroscopical
and microscopical behaviour of Hfi. The prominences on the internal
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surface are *“sometimes extremely rich in osteoblasts,” which stands
in sharp contrast to DressLER’s findings, The laying down of bone
seems to be very active in that area. Signs of inflammation are lacking.
In one case the tabula interna does not possess the general eburnated
appearance, but, instead, the diploe reaches almost directly to the dura.
‘The inner surface is here extremely irregular, and at the prominences of
the bone the dura is hardly visible, being incorperated in the bony tissue.

In a paper on semle hyperostosis of the roof of the skull Erparm
(1935) discusses Hf, which he obviously considers to be only a special
morphological form of “senile ” change He does not state that Hfi
appears ¢ almost only in women, and DRESSLER’S work is not mentioned.
The histog of Hfi is described shortly and clearly ; the results
coincide with those of DRESSLER, the similanty with the bone formation
which is spread over nearly the whole of the inner surface of the semle
skull being clearly recognized. It may be noted here as an 1mportant
detail that Erpurm is acquainted with the smaller protuberances
which sometimes occur at the os parietale and occipitale, and which he
describes.

In our own publications (1935-45) the general morphology of Hfi
was not described very thoroughly, so many excellent descriptions
being already available. M hile it wall be ), d as our own
opinion ““that Hfi develops independently of the other skull changes.
Hifi occurs equally m heavy and light, thick and thin, sclerotic and
porous skulls.” Hyperostoses of the highest degree were described
in skulls of ordinary thickness and weight, while on the other hand we
obgerved cases of Hfi combined with intense general thickening
and sclerosis of the skull,

In the years 1935-36 the important examinations of Moore were
‘published, establishing and defining his now well-known and generally
acknowledged four types of hyperostosis. The relations of the different
types to each other will be entered into more closely in the discussion
on the pathogenesis, so that 1t need only be emphasized that
according to Moore the Hf is combined with a more or less explicit
general thickening of the skull, as the following table from one of his
works shows :—

Frontal Partetal

R | L. | B | L.
Average Thickness (sn Mllimetresy—
Normal (582 specimens)
HE (29 specumens)

EXS

RS
2
&

Variations in Thickness (Mtlhmetn.v)—
Extreme . 19 20 111
Hinimum P B T T B
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The fact that Hfi is very often combined with other forms of hyper-
ostosis leads him to the conclusion that all these types, including even
Hfi, have *the same fundamental etiology.” We shall refer to these
questions more fully later on.

Several scientists, namely Cagrr, Mon1z, RossiERr, SECRETaN and
OLDBERG, concurred in the opinion of MOORE, mainly on the basis of
radiological observations. Rossier and SECRETAN not only saw an
association of Hfi with Hed, but even had the impression “that the
different forms may pass over into each other,” The greater part
of their cases, however, were typical Hfi. According to OLDBERG,
*“ hyperostosis frontalis interna is positively correlated with a diffuse
thickening of the parietal bone and consequently with the diffuse
thickening of the calvaria ”

Anatomical Diagnosis of the Hyperostosis

Morphologically, frontal hyperostosis is very characteristic and in
typreal cases easy to recognize in terms of the above descriptions by
various authors. Until we are in a position to survey all etiological
factors we must forgo discussing whether or not we are here dealing
with a uniform change of constant pathogenesis.

Diagnostic difficulties are especially frequent in cases of early
hyperostosis and, in addition, atypical types are sometimes difficult
to recognize. Differentiation of frontal hyperostosis from other forms
of hyperostosts of the skull 1s nearly always easy.

The first category, including the early and quite slight hyperostosis,
is hardly mentioned in the li e based on psies.  Only
NIEUWENHUDISE indicates in a lecture that he inclndes cases with early
alterations.

In our own material, and especially in Groups IIT and V, the
cases with slight or commencing changes form a very large part. In
Group III they form about 25 per cent, in Group V about 23 per
cent., of the positive cases. To begin with, 1t is impossible to decide
to what extent the cases marked with a ? belong to the slight or early
stage of the hyperostosis, as in these cases diagnosiy is achieved only
after a thorough and critical examination of many cases, Diagnostically,
in our experience, the impressions on the inner surface of the skull
produced by the brain gyri must first be taken into account, as they
are not seldom very well marked on the frontal bone. Where the dura
is adherent to these tmpressions, tho relief may be rather similar to
a slight frontal hyperostoss. However 1t must be noted that the
impressions of the gyr on the inner surface of the skull are compf)ved
only of concavities, shile the outhne of the frontal hyperostosis 1s
ypredominantly one of convexitics ; there is often the impression, even
with quite slight hyperostosis, that there has been an aggregation of
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newly formed bony substances on the tabula interna, such as
Rokrassky and ERDREM very strikingly compare with wax poured
out in layers.

As has been already mentioned, diagnostic difficulties occur
occasionally because of an atypical appearance of the hyperostosis.
Howeyer, in our experience fo date, the other forms of hyperostosis of
the skull offer ao few similarities to the real hyperostosis frontalis interna
that mistakes can hardly occur, at least at autopsy.

It is questionable if they can be separated radiologically. In
every case OLDBERG, basing his opinion on radiological examinations,
reckons with *all transitions between slight, diffuse thickenings and
others of a more predominant and defined character.” Therefore
he denies the possibility of a differential diagnosis of Hfi from Hed
and Hfp. In opposition to this view Moors has already declared in
1936 that Hfi is “ morphologically distinct,”

Confusion with the puerperal osteophyte, which earlier we had thought
impogsible, may occur mn certain conditions. As examples, some of
DRESSLER'S cases and the case recorded on page 40 may be mentioned.
Only the pical ination disclosed in our case the possibihity
that there may have been the question of a slight puerperal osteophyte
in a skull combined with early Hfi.

Hfi may show great similarity with the skull changes in acromegaly,
especially in the small warty form, and in general the impression is
gained that here we are dealing with closely similar changes, which in
Hfi are more limited to the anterior part and more coarsely knobby
and furrowed, compared with acromegaly where they are more
dispersed and tuberculated We refer to Fig 6.

The Microscopical Aspect of Hfi

There iz not much to add to the microscopical examinations of
DressLEr and Erpuemnr on the behaviour of the skull in Hfi. Qur
own experiences confirm the existence of the processes found by them.
Only in a single case did there exist besides the typical appearance of
Jamell and putty lines lying close to each other a change of another
form, which looked hike the puerperal osteophyte (Fig. 52).

According to Dressler’s, Erdhevm’s and our own examinations. in
Hfi the process appears lo be one of an irreqular laying down of osseous
lamelle, which are derived from the exterior and median layers of the dura.

R

Therefore we cannot agree with the opinion of Grele that we
are here dealing with real “excrescences.” Likewise, we were not
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able to ascertain the abundsnce of osteoblasts recorded by Monkx,
although, like E=rpmemi, we observed these elements in small
numbers,

So that Hfi is the result of an irreqular, sometimes exiraordinarily
strong ossificaling activity of the dura, continuing over many years and
being in some degree typified in the diffuse bone formation over the inner
surface of the skull, especially in elderly women.

The Dura

As first MoraaaxT and later many other authors have emphasized,
the dura in Hfi generally is more or less closely fused with the roof
of the skull, particularly at the anterior part. Exceptions to this are rare,
but we have seen in a few cases of undoubted Hfi with chronicall
inereased intracranial pressure (tumour of the brain) and erosion of
the tabula interna, a quite loosely attached dura even at the anterior
part above the hyperostosis, this also having been observed by other
authors

Calcification and ossification of the falx and tentorium occasionally
occur in Hfi and are mentioned by some authors: GREIG, MOREL,
Moorg, Doning, and Kxies and Le FEVER, among others. In some
cases we ourselves saw such calcifications. It is not known if these
alterations oceur more frequently in Hfi than in a normal series. Our
own experience does not favour this view.

General Skeletal System

The few statcments on the skeleton in cases of Hfi which are to
be found in the literature, are rather contradictory. Moore has the
impression that the other bones only showed alterations due to age,
and that * they in no wise differed from like changes found in those
skeletons considered normal ” Therefore it 13 of interest that OLDBERG
recently could state that ** in cases of Hff as well as of acromegaly an
enlargement of the sagittal diameter of the atlas radiologically
existed

Our own material showed variable appearances. In some cases &
strikingly robust, coarse, even sclerotic skeleton was observed. In
numerous cases a pronounced osteoporosis was present. Our calculations
decidedly support the fact that osteoporosis is to be found more
frequently in Hfi-positive than in Hfi-negative cases ; likewise, that a
spondylosis deformans occurs more frequently m Hfi than x}o!:mully.
The great frequency of osteoporosis tn Hfi recalls Ihe.uslenporosm in .CS,
The increase in frequency of spondylosis deformans in Hfi may possibly
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be connected with the fact éhat these individuals often are heavier
and more robust than those without Hi. Exact figures are to be found
on page 64,

Radiological Examination of Hfi

Narro and SCHULLER were the first to examine Hfi radiologically
(1923). In the monograph of Narro, 10 apparently typical cases are
described. CasaTr published further inations in 1926 and 1936.
The lecture of HELLMER on the radiology of Hfi is important, in that
for the first time he stated the great frequency of Hfi and the absence
of positive clinical symptoms. Instructive X-rays were published even
by MoreL. After this time papers on radiologically diagnosed cases
became more and more numerous

The most important studies are those of Maore (1933-36). He
considers the possibility of determining Hfi by X-ray examination very
high. “The surest means of determining the existence of the hyper-
ostosis is by radiographic examination. Certain degrees of types of
hyperostosis may readily escape notice at autopsy.” If MoorE with
the term ““ hyperostosis ” intends to signify all kinds of cranial hyper-
ostosis, one may be completely in accordance with him ; particularly
is this the case with MOORE’S nebula frontalis, which appears best in
the X-ray. Anatomically the nebula can be recognized by a minute
examination of the diploe, both tabule being unchanged here. Even
Hfp may be recogmzed only occasionally by the reports on sections,
although it can be determined without difficulty in palpating the roof
of the skull. But if the case 1s an Hfi, the autopsy diagnosis seems to
be superior to the radiological method in our own opinion if, as so
often happens, it is a question of a quite slight or commencmg case.

The question how far a radiological diagnosis in quite early and
slight cases may be possible can hardly yet be answered, comparative

ico-radiological i scarcely bemg available

Until now our own comparative examinations include only a limited
number of skulls. The greater part of these X-rays were taken from
the lateral aspect. They were made by Dr K Lixpsrody, Lecturer
in Radiology at the Caroline Institute and an expert in X-ray examina-
tion of skulls  The exposure was the same as would be given to a living
person. In this place we beg Dr LvpBLoM to accept our thanks for
the X-rays and for much good advice

The examinations were limited to the very shght changes, anatom:-
cally just positive, and to the borderline cases. Skulls without Hfi were
taken as control. The radiological verdict was given by Dr LiNpBLOM
without preceding knowledge of the autopsy appearance of the skull.

In 9 cases without macroscopical Hfi, among them 4 with Hip,
even the X-ray examination was negative in regard to Hfi. In 3 cases
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with Hfi(?) added together with other forms of hyperostosis, the
X-ray examination showed the following result :—

TasLE 21
Case Anatomically X-Ray
1 Hf (1) HE (1)
2 HS (2), Hfp If -
3 HE (1), Hed, Hfp | Atypical HR

In 9 cases with Hfi(+) the X-ray examination proved to be as
follows -—

TasLE 22
Caso Anatormically l X Ray ,
1 HE( +) HE( +)
2 HE( +) HE( +)
3 HAfi( +} Hfi +
4 HFi( +), Hed Hfi ~
5 HE( +), Hed HS (1)
6 HA( +), Hip HA(+)
7 HA( +}, Hip HA( +)
8 HA( +), Hip Hf +
9 HA( +), Hp Hf +

Nine cases with Hfi+ showed the following results on X-ray
examination :—

TABLE 23

Case Anatomically X-Ray
1 Hfi+ HE (1)
2 Hfi + HE( +)
3 Hf + Hf +
4 Hfi + Hif +
3 HE + Hf +
6 Hfi +, very thin Hf +
7 Hfi +, Hed Hfi(+)
8 Hf +, Hed Hifi +
9 Hf +, Hed Hfi +

of the y and radiology of

The comparative i
thirty skulls thus showed a very close correspondence by both methods,
the series being given to a radiologist skilled in this branch, In .n.one
of the Hfi-negative cases did the X-ray diagnosis become Hfi-positive.
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Only in 2 cases of Hfi(+) in connection with Hed the X-ray examina-
tion proved to be negative or doubtful. In 3 cases of Hfi{+) the Hfi
was somewhat overestimated; in 2 of these cases a Hfp coexisted
with Hfi(+), which may have contributed to the somewhat high
valuation of the Hfi Among the cases of Hfi+ the X-ray diagnosis
was doubtful in 1 case, and in 2 cases Hfi was underestimated.

In spite of the very close agreement of the two methods we must
allow greater exactitude to the exclusively anatomical diagnosis.
Howerver, Moorg’s nebula frontalis, which phologically can only
be diagnosed with the aid of microscopical examination, forms an
exception, and therefore the X-ray examination seems here to be
superior to the macroanatomical.

B. FREQUENCY OF THE HFI: AGE

As in many other pathological conditions, it is very difficult to get
a fairly exact ption of the and freq of Hfi. It
is generally emphasized that this change is found principally in women,
but the statements on the relative frequency in men and women are
highly variable.

Much depends upon whether—as the present author has done—the
cases of quite slight and early Hfi are included; if so, the number of
cases iderably. Radiol lly these 1lest alterations
often are either doubtful or invisible, so that for these X-ray diagnosis
is of doubtful value. Therefore if the real frequency of Hfi is to be
stated, only a large, uniformly collected post-mortem series is of value.
Hfi ocourrmg especially after the climacteric, the figures of frequency
are strongly influenced by subdivision of the cases into age periods by
decades The younger the women, the lower the percentage. Every
decade has 1ts own number of frequency. Such things as race and
average constitutional build have probably a certain importance, Hft
being, it seems, the expression of a constitutional factor.

Frequency in Women

Most of the authors who have written about the frequency of Hfi
have expressed themselves mn general and subjective terms: “ rather
frequent *’ (Hroiumer, 1928), ““a rather rare condition ” (STEWART,
1928), “a rare disease” (Fracasst and MARELLI, 1936); ““unusual
clinical finding ” (James, 1936), “ It is not a mere chance that the
Hfi 1s met particularly in ssylums for mental diseases and in neuro-
psychuatrical hospitals, it being app ly more fi there than
anywhere else” (Morer, 1937), *‘in senility, particularly in women,
frequently occurring thickemng ** {ScHstpr, 1937) ; “1tis a rare disease,
which is found especially in asylums for the msane ” (Moxiz, 1938):
“by no means rare” (PENDE, 1940); “rare disease, but oertainl);

7
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more frequent than generslly supposed " (KiaEr, 1942); “more
frequent than generally supposed ” (ANDERSEN, 1942),

Attempts to assess the freq by radiological inations have
been very variable: In 1936 Moore found 96 cases of Hfi among
6,650 skulls (1-4 per cent.); Ricurer, who examined 1,227 skulls in
1939, found in spite of the small series nearly the same number—93
positive cases (no less than 7-6 per cent.) ; ELpripar and Howy (1940)
found 50 posttive cases among 200 women (thus 25 per cent.), among
them 28 per cent. before and 72 per cent. after the fortieth year of age ;
Jacopsoxy and NieLsex (1942) saw 2 cases among 100 unselected
women, Louw (1943) found Hfi only in 0-5 per cent. of the 10,000
cases whose roentgenograms he was able to study, OLDBERq, with
good reason, lays stress upon the difficulty of distinguishing radio-
logically an increased thickening of the frontal bone from Hf, found
in & “normal material ” of 323 women with an equal distribution of
all age periods, & frequency of 4:3 per cent. According to GROLLMAN
and Rousseav metabolic cranopathy is a syndrome of relatively
fiequent ocourrence,” being found in approximately 1 per cent. of
““ a general hospital population

Even the exclusively anatomical examinations of Hfi give quite
variable figures, this partly bemg connected with the fact that most
authors have taken into consideration only very obvious cases, partly
because the material has included male skulls in varying numbers.
BurLrex found only 1 per cent. Hfi among 1,565 autopsies from an
asylum , FREEMAN, 24 cases of Hfi (15 per cent.) among 1,514 autopsies.
The large survey of DRESSLER, including 1,632 autopsies in Dresden,
resulted in 71 cases of Hfi (4-4 per cent); Moore found 24 cases
(3 6 per cent ) among 660 skulls from the Anatomical Institute of the
Washington University in St Lonis Nearly double frequency was
found by Caxavax, who was able to find 230 cases among 3,250
autopsies (7-1 per cent) GrEre’s figures are much higher He
exammed 168 skulls from a museum and found Hfi in 32 cases (17 per
cent.). Particularly high are our own figures, which include quite
slight and early cases Among the 200 unselected women between
31 and 95 years of age, which our Group III includes, 66 (33 per cent )
showed Hfi, among the women over 50 years no less than 40 per cenl.
were affected with Hfi Somewhat higher was the frequency m Group V,
including 700 women betsveen 25 and 95 years of age  Here 266 cases
(3S per cent.) showed Hf.. Within some five-year pertods the number
amounted to over 50 per cent Meanwhile 1t may be emphasized here
that this large group does not form an unbroken series, but, as detailed
more closely above, ropresents matenal, preserved for certain aims,
tlus undoubtedly increasing somewhat the figures obtamned.

Conneeted with the above discussion MoReL and CANAVAN, among
others, state that the frequency of Hfi should be greater m psychmatrical
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material than in patients from other chinies. MogeL is even of the
opinion that it should cecur especially in hospitals for mental diseases
and in neuropsychiatrical clinics. Moz is of the same opinion. It
is not easy to understand why Hfi really should be increasingly frequent
in psychiatrical material, for these patients are in every way so rarigble
in somatic respect and, besides, belong to so many heterogeneous forms
of psychoses,

In our own series of 700 cases, 110 cases were derived from the
psychiatric clinic. The distribution of the cases is to be seen in the
table :—

TABLE 24
Distribution Tosive | Negative | Doubtful | Total
(%)) + + 4]+ A+
13§19 9 3 44 63 3 110

Among the insane the frequency of Hfi was thus 40 per cent., which,
in regard to their advanced age in comparison to the other material,
represents rather a low number. Estimating the frequency of Hfi, the
Lasiz must be unselected clinical material, whick i3 not the case in erther
Morer’s, Canavan’s or Momiz’s work, Including also the cases of
thght and early Hfi, the high frequency which we noted is ohtainable.

Frequency in Men

The great preponderance of Hfi in the female sex has long been
remarked. The statements on the relative frequency in men and women
vary in a high degree. Smarrock (1913) saw 10 cases in women and
1 in a man among 11 skulls with Hf. DressLer (1927) found 90
per cent. in women and 10 per cent. in men among 71 cases of HAfi.
GrEG’s figures (1928) are nearly the same ; among 32 cases there were
28 women and 4 men (about 87-5 and 12-5 per cent. respectively).
Morer (1930) had 15 women and 2 men. Moore (1935) found 72
cases of HA at radiclogical examinations of 5,955 skulls, among ther
70 women and 2 men (97-2 and 2-8 per cent respectively). Among
museum material he found that 23 per cent. of the women but only
1:0 per cent. of the men showed Hfi. At autopsies of 1,000 women and
men of the same age we found that the frequency of Hfi in women
and men is about 100 to 1, these figures according rather well with
those of Moore.

These few cases of Hfl in men are worth special consideration, Even
here it may be advisable to separate the cases diagnosed at autopsy
from those diagnosed radiologically.

BEADLES' paper (1898) on thickenings of the skull in men does not
permut any defimte conclusions. The first positive male case of Hf
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seems to have been described by Narto (1924), It was the case of a
man, 50 years of age, who died in a lunatic asylam. He had a very
heavy, compact and thick (8 mm.) roof of the gkull and, as it seems,
pronounced and typical Hfi. Even radiologically Hfi as well as the
whole calvaria were dense. Statements on the nutritional state, testes,
ete., are missing.

DrEsSLER’S large material (1927) contains, besides (4 cases in
women, 7 cases in men, which are here summarized and arranged in
order of age .—

Case 1 Man aged 47, scanty Hfi, ulcerative endocarditts Case 2. Man
aged 52, chronie tuberculosis of the lungs, degree of Hfi not mentioned,
Case 3 Man aged 55, ulcerative endocarditis, scanty Hfi. Case 4. Man aged
55, degree of Hfi not mentioned, cancer of the pancreas. Case 5. Man aged
58, degree of Hff not mentioned, apoplexy. Case 6, Man aged 65, apoplexy,
degree of Hfi not mentioned. Case 7. Man aged 70, scanty Hf, insufficrency
of the heart. Stat on the condition of nutrition, testes, ete , are missing
in all the cases,

Among the 32 cases of GrEle, 4 men are found with Hfi :—

Case 10 Male aged 60, carcinoma of the cesophagus On each side of
the sagittal suleus a few very shallow, smooth, osteophytic nodules associated
with several small excavations of the mnner table Caso 17. Strong man of
temperate habits died, aged 66, of ““spastic paralysis.” A slght, nodular,
osteophytic growth on each side at the level of the frontal tuberosities
associated with some pitting mn the neighbourbood —Case 25. Man aged 66,
of average mental capacity, dense, chondrodystrophic skull  Atypieal,
somewhat doubtful case with a thin veneer of bone on the superor face of
the small sphenoidal wings and shght nodular osteophytes on the pars
frontalis. Case 1 Well-developed man aged 77, carcnoma of the rectum
Osteophytic growth thickens the pars frontals on either side The growth
is flattened, smooth, hummocky and dense The osteophytes have retamed
the compact character of the inner table, of which they appear to be an
hypertrophy. There are no statements on testes, etc, i any of the 4 cases.

STEWART'S (1928) 2 cases .—

Case 5 Man aged 46, with epilepsy and infantilism, very thick skull
with Hf and mcrease of the diploe. Weight of the bramn 1,460 g Case 6,
Man aged 60, melancholic, very stout Skull extraordinarily dense and
thick, HE Weght of the brain 1,485 g  Statements on testes arc missing
m both cases

Among MoRreL’s (1930) 17 cases, 2 were men —

Case 14 Forty-two years old, mnsane, rather fat on admussion to hosmtal,
very emaciated at autopsy, grave pulmonary tuberculosis, typreal, rather
strong HA Weight of the brain 1,200 g Testes completely fibrous
(according to MOREL, syphilitic orchitis) Case 13 Man aged 62, with repeated
apoplexies, now insane, no glycosuria Autopsy  Atrophy of the bram,
‘numerous apoplectic foc, severo cerebr_nl and general arteriosclerosis, roof
of the ekull rather heavy, moderately thick and sclerotic with Hfi.
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In the same year REDAPLLI describes a typical case of very high
degree :— .

Man aged 81, moderate structure of the body, with senile marasmus and
pneumontia, Marked atrophy of the brain, especially of the frontal lobes,
roof of the skull heavy, typical Hfi of very high degree (good illustration).
Testes not mentioned.

Among the 660 skulls from the museum which were examined by
MooRE, some men with Hfi were found.
diologically di d, very i case of Hfi in a man,
described by Scrrer and TRELLES, 1931, is referred to above (see p. 15).
Tt might be di d if the causal tion, stated by both authors,
is in fact the real one. Among the 4 cases of FRacasst and MARELLI
(1936) there is & male, 40 years of age, with headache, feeling of thirst,
attacks of dizziness and strong Hfi, Neither in both the cases just
referred to, nor in the many cases of Moore and RICHTER, are state-
ments concerning the testes to be found Thus LucHERst's Case 7
{1939) is of special interest : a man aged 67 with eunuchoidism and
ital ectopy and hypoplasia of the testicles ; radiologically Hfi,
no alteration of the sella, In the large clinical material of KNIES and
Le FeveRr 4 males with Hf are found : a body aged 13, two 19 and
one 22 years old. Statements on the sexual organs are wanting.
Among the cases of JAcoBSEX and NIELSEN there is 1 male
psychopath 58 years old, weight 110 kg., diagnosed as encephalopathia
di, ﬂusa e hyper . Hovrex diagnosed Hfi in a
neurasthenic man with hypotoma Even in these two Danish cases
statements on the testes are missing. OLDBERG found not a single
case of Hfi in ““ normal material ” of 897 males between 11 and over
70 years of age.
Our own 9 male cases of Hfi are to be found on pages 50 and 83.
Thus among the cases of Hfi in men diagnosed at autopsy, 25 with
fairly explicit clinical and anatomical notes are to be found. Unfor-
tunately in the majority of the cases notes about the testes are missing.
Among the cases in the literature, the one case stated by MoREL seems
to be the only one : here a total fibrosis of the testes existed. In our
own 9 cases atropky and sclerosis of the testes of more or less high degree
were stated in 6 cases. In one case endocrinal disturbance, as in CS, and
atrophy of the penis were present, but unfortunately the testes were
not examined microscopically. In another case alterations of the testes
are Dot improbable, only mn 2 cases the festes were morphologically
unaliered Thus among the few cases of Hfi in men at least 5 cases
with more or less marked alterations of the testes were found. Among
the radiologically diagnosed cases of Hfi in man, 12 to date, the testes
were examined only in the one case of LucHERINT ; this was a case of
eunuchoidism with hypoplasia of the testes.
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These 6 cases of Hfi in men, which are connected twith allerations
the testes of marked degree, are of the greatest importance for the theory
of MS.

Age

In discussing the age distribution in Hf it seems advisable to
separate the autopsy cases from the purely clinical ones,

In the older preradiological literature only a very few statements
on Hfi in women under 40 years are found ; on the contrary 1t is often
stated that the condition oceurs in the elderly or very old. The only
exceptions which we were able to find in the literature may be
mentioned here :—

BEADLES : Woman aged 40, with acromegaly and obesity. Aulopsy :
small, thick exostoses at the inner surface of the frontal lLone,
large tumour of the pituitary

StarTock : Demented, epileptic woman aged 37, with obesity.

Grere: Woman aged 35, died of eclampsia after birth of twins.
It may be judged that this is not a case of Hfi but of puerperal
osteophyte.

Rrrrer: Woman aged 37, weight 175 kg., ovaria gyrata Hypo-
thalamic region microscopically unaltered,

The large material of DrEssLEr (1927), including 71 post-mortem
cases, contamns no less than 16 cases with hyperostosis of the frontal
bone ” 1n the age group 20 to 40 years Looking more closely on these
cases, however, it becomes evident that at least 50 per cent. of them
were afflicted with commencing or slight *“ hyperostosis.” They died
after such conditions as abortion, ruptured tubal pregnancy or ichorous
endometritis  Very probably these were not cases of real Hf but of
marked pregnancy osteophyte DRESSLER himself, however, does not
mention this possibility To what extent the always scanty or com-
mencing ‘‘ hyperostosis” in his other cases of young women was
connected with an existing or just completed pregnancy is not
discernible from his tables,

A summary of all cases of the hiterature, with the exception of the
author’s cases of Hfi desenibed at autopsy, gives the following age
distribution —

8

lAge 11-20| 21-30 | 31-40 { 41- 51«80'61-70 71-80 | 81.90 | 91-100

Total
lcm,. @) s@ ) 6 | 2 ‘ 3 ) o3 | o1 o2 [10050)

(The enclosed figures are obtained if DREssLEr'S and GREIo’s 9 cases of preguancy aro
subtracted }

The table shows quite clearly how rarely Hfi has been described at
autopsies on subjects below 50 years of age. If the pregnancy cases of
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DressLEr and GREIG are subtracted, the difference between the ages
before and after the climacteric becomes very distinet. It is very
possible that the figures of the second and third decades would decline
even more if statements on pregnancy were available. The two youngest
cases were 20 years old ; before this age no cases of internal hyperostosis
Thave been described at autopsy up to the present.

The author’s own material, unfortunately including only 50
autopsies of women in the age period of 25 to 40 years, contains in this
perod 3 cases of posthive Hfi, which were neither pregnant at autopsy
nor had been pregnant recently, these cases being recorded on page 41;
a fourth case with Hfi and puerperal osteophyte in a woman aged 30
is gescribed on page 40. Definite cases of internal hyperostosis oceur-
ring before the climacteric, and without relation to pregnancy, are
thug decidedly rare. Obviously in most of the cases it is a matter of
endocrine disturbances ; the litersture published until now and the
author’s own experience up to the present are much too small to permit
definite conclusi on the app of genuine Hfi in these early
decades.

Qenerally speaking, the cases of Hfi dagnosed only radiologically
show a distribution with regard fo age whick differs considerably from
those in aufopsy cases. Cases of chmeally diagnosed Hf from the
second and third decades are by no means rare here. In the large
casuistic of Moore the ca<es are distmbuted throughout the different

decades as follows +—
3 1 ) 5 6 7 8
Total

m| 15| w8 | 2] s [ 3 | o2

w

=
=

w

A similar distnbution is found in Caxavax, 1937 .—

Decade 6 7 8 9 10
Percentage 74)70)110) 0929
frequency of
HE
Total
Cases . 45 52 | 48 17 5 227

MormivER found & radiological HS in a girl aged 18,
Erprmok and Howy publish a similar table :—

Age . {1019 20-29‘30-39‘40.49 5059 60-69 | 7079 | 5080
Total
Cases R l 6 ‘ ) I | 9 | 9

4 4 50
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. Thus 1o less than 28 per cent. of the cases are derived from the
third and fourth decades.
Conditions similar to these, generally speaking, are to be found in
Rossier and SEcrETAN {1940) :—

Decade . 2 3 4 5 6 7 8
Total

Cases . 2 1 12 9 3 4 31

Thus among the 31 cases no less than 24 belonged to ages below 50
years, only 7 women being older.

K1aer (1941) describes 2 cases in women aged 26 and 29, one of
them having clinical symptoms for ten years. The paper of Knies
and Le FEVER gives the following age distribution of the cases (5 male
cases are wncluded) :— .

D . 2
eccade 3 r 4 5 ‘ G 7 | 8 Total
Cases 5 l 5 5 5 l 3 4 ‘ . 7

Thus no less than 20 of the 27 cases belong to the time period from
the second to the fifth decades The youngest women were only 13,
16 and 19 years old.

ANDERSEN (1942} describes a radiologically diagnosed Hfi in a
woman aged 25. Kimk (1942) saw a case in a woman 25 years old
with symptoms since school age. NisDXER (1943) briefly mentions
2 cases in young women, one of which was a girl aged 16. The age
distribution of the cases of GroLLyax and RoUsseAu (1944) was as

follows :—
2
Age 2010 29 30:039{40:049 50:059‘60:059 Total
Cases .| 5 10’16’5!4’40

The youngest was a girl aged 21

Thus on the whole there are no less than 14 radiologically
diagnosed cases of Hfi from the second decade in the literature, and
about 40 cases between 20 and 30 years of age Tho age distribution
in the autopsy cases, judged by the literature and our own ﬁnding?,
is thus quite different from the radiologcally dmgnos.ed cases. It is
difficult to see how this poor agreement is fo be explained. 1t 1s noy
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very probable that the X-ray examination reveals cases of Hfi where
the autopsy proves negative.

An exception is formed by OLDBERG'S ** normal material,” showing
the follawing age distribution of radiologically diagnosed Hfi :—

Decade . . 1 J 2 3 4 5 6 7 {8tol0 Total

Numberof theeases { 59 | 69 { 101} 76 [ 78 | 64 [ 49 50 546
Poaitive . N . - - 3 2 3 11 19
Percent . P N - . 13812961 220 .

Hyperostoses of other types, possibly of endocrine crigin, certamnly
are no ratities, but they must not be mistaken for the genuine Hfl.
Our own new material contams, in spite of being rather scanty as regards
the first decades, a series of such cases among which some may be
quoted shortly : Case 1. Woman aged 22, died of diabetes ; peculiar,
very small osteophytes, even basal Case 2. Woman aged 24, died of
tuberculous meningitis ; strong Hfp Case 3. Woman aged 26, died of
congenital heart disease ; small, beavy, generally thickened skull with
white inner surface. Case 4. Woman aged 31 with hyperglycemia,
died of bronchial asthma Case 5. Woman aged 33, died of tuberculous
meningitis,, thick, heavy skull (400 g.). Case 6. Woman aged 38 with
chromic encephalitss ; heavy, thick skull (460 g ).

Hi and MS in Relation to Preguancy

That Hfi would eventually prove to have some relation to the puer-
peral hiyperostosis of the skull, the so-called pregnancy osteophyte, seems
already to have been in the mind of RORITANSEY (1842) and VIRCHOW
(1865) and later of RisRERT (1902) The first to formulate this view
seems to have been Harsrrz, who in a discussion {1927) emphasizes
that 2 of his 3 cases with Hfi were nullparz. DERESSLER in at least
8 cases of young females has described skull changes as Hfi which
actually were obvious cases of puerperal osteophytes (p. 102)
GrEIG (1928), to whom we owe good desenptions and illustrations of
the puerperal osteophyte, expresses himself very clearly . Among the
28 women whose skulls showed HS, 11 were nullipar® and 4 unipars
or multiparze, while in 13 cases statements about pregnancy are lacking.
* There is no evidence that intracranial osteophytes are originated by
childbearing and none that normal pregnancy or the normal puerperium
stimulates their development.” Even NIEUWENHULISE (1933) empha-
sizes that Hfi seems to have no relation to pregnancy. Moorg found
among his extensive material that about 50 per cent. of the women
with Hfi had been pregnant at least onee.
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In two studies since 1936 we have emphasized the striking
parallelism between the “ pregnancy-syndrome ** of the young womsn
and the MS of elderly women after the climacteric. In the former the
morphological resemblance bet the pregpaney phyte and the
Hifi deserves notice, although in s considerable number of women with
Hfi, onc-quarter to one-third were definitely nulliparze. HA of high
degree can occur in nullipare, while on the other hand it may be
absent completely in women who have had many pregnancies
(HEnscren, 1937) Even Morew in 1937 compares Hfl and related
disturbances with pregnancy, The al ion in pregnancy 1s
“ passager” (transient), in Hfi it is * progressif.” Moxtz (1938),
obvionsly misunderstanding the opinion of the present author, declines
to entertain any connection between pregnancy and Hfi: *The
puerperal osteophytes are ossifications of the dura mater, which have
nothing to do with the frontal hyperostoses.”

Our matenal until 1937 decidedly favoured the belief that Hft
developed independently of preg Both the age-period relation-
ship and the occurrence of Hfi in ascertained nullipare seemed to exclude
any direct correlation between the two conditions Even the histo-
logical changes are generally quite different, as is seen from page 21.
After this time a few cases were added, which seem to show that Hfi
and even the complete MS may exceptionally develop in direct relation
to a pregnancy. One of these cases was described by LeszLer (1940}
Case 1. Woman aged 31 After childbirth she put on 11 kg. in a very
short time and suffered frequently from headache, The bones of the skull
radiologically were seen to be thickened, and on the inner surface of
the frontal bone a tubercular, irregular hyperostosis was seen Serum
Caand pH normal Another case, which was abserved by us, is reported
more completely on page 40 - Woman aged 45, III-para, last child
seven months before death, YLarge and stout, strong masculine type
of hair-growth on the face, typical Hi

These two cases go to show that Hfi with adiposity or a complete
MS may origmate directly from pregnancy, thus recalling the fact that
an ly or an acr lord condition may follow directly on
Pregnancy.

In one case mn a pregnant woman aged 30 the author saw changes
which were interpreted as a shght puerperal osteophyte on the nner
surface of a skull with commencing Hfi (p. 63).

¢. THE COMPLETE AND INCOMPLETE TRIAD

MoraAGNT'S classical case of complete M, by no means representing
a tare constitutional anomaly, in our own experience, has relatively
few parallels in the literature, not more than 26 cases with complete
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triad being found. (StEwar?, 4 cases; MoBEL, Case 2; LEvisow,
Case 2; Somocyr and Bax, Case 1; RADEMARER, Cases 2 and 3; Van
STEENBERGEN, Cases 3, 4 and 5; Rossier and SECRETAX, Cases 6 and
33; KI1aEr, Case 2 ; Kxies and Le FevER, Cases 2 and 4; McGavack
and REINSTEIN, 1 case ; IVERSEN, 1 case; MELLGREN, Cases 7 and 8;
Campos, Cases 2, 3, 7 and 10). In the majority of these the Hfi was
diagnosed radiologically, only in STEwABT’s, MOREL'S and MELLGREN'S
{7 cases) was it confirmed by autopsy.

This survey of the literature gives a rather false impression of
the real frequency of the plete triad, as 1 evident in our
own inati The freqn 'y is much higher; among our oun
266 cases of Hfi no less than 126 (47-4 per cent.) showed a complete
syndrome when slight degrees of Hfi, abnormal hair-grow th and obesity
are included. Cases with particularly marked features of the complete
tnad occur relatively seldom even in our own material, as becomes
evident more especially from the summary on page 66 The very
highest degree of complete MS was observed only three times by us
among 700 autopsies (p. 67).

Hfi without Virilism and Obesity

1t 18 not easy to decide how often the principal feature, an isolated
Hfi, appears without simultaneous male hair-growth and obesity.
There is not much to be obtained from the earber hterature. In papers
appearing in recent years such cases are remarkably frequent, but these,
being mnearly always radiologically dizgnosed cases with shght or
beginning Hfi 1 younger individuals {not uncommonly men}, must
be judged with caution, in our opinion Such cases of Hfi without
hirsutism and obesity are mentioned in the material of Rossier and
SECRETAN and that of Knies and Le FEVER,, moreover, there are cases
by VAN STEENBERGEN, LESZLER, JAkoBSEN and NIELSEN, MOLLER,
Hortex and Cadros (Case 9). NiepNER emphasizes especully that
isolated Hfi may occur without hirsutism and obesity. His cases of
two young girls were * slender, neat and too young for a Morgagni.”
. Our own experience tends decidedly to the belef that an isolated Hfi
s not go very uncommon. No less than 35 of the 266 positive cases
(12 per cent ) belonged to this category.

Virilism

The term virlism is here in the first snstance to be understood to mean
male hair-growth on the face, corresponding to the “ virilisme pilaire > of
French authors. Coarse male features, big feet and hands, male voice,
ete., are especially noted.
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. About, the frequency and the kind of correlation between two such
dissimilar anomalies as Hfi and male hair-growth very little has been
known up to the present time. In the literature, opinions differ greatly,
which is partly due to the fact that virilism, especially hair-growth on
the face in women after the climacteric, is obviously very differently
assessed. Particularly difficult is it to assess the frequency of slight
degrees of pathological hair-growth,

The importance of differences of race and constitutional type have
been already emphasized, together with the fact that artificial depilation
may lead to false conclusions. Moreover, to this comes the fact that
much of the material consists of peci with frequent]
10 note of the age and disease of the patient. Therefore it is not to be
expected that a review of the literature in regard to hair-growth will
give as valuable results as an investigation of the of HE
or obesity.

In the whole literature we were unable to find more than 53 cases
of Hfi with particular statements of the hair-growth on the face. Among
these cases 37 (nearly 70 per cent.} were more or less hirsute, while in
16 cases the hair-growth on the face was described as normally female.

Putting aside Moncaant's hat vague expressi “ virili
aspectu,” STEWART seems to have been the first to describe the com-
bination of Hfi and male hair-growth on the face, though he does not
seem to have drawn any conclnsions from this.

MoREL 1s at least more interested in the hirsutism, though he does
not discuss it in great detail. Anomalies of hair-growth, such as bald-
ness or coarse hairs on the upper lip and on the chin, are not rare
old women. He does not seem to regard the subject as important
and does not mention it. Moorg simply considers the male hair-growth
on the face as & component of his symptom complex.

Among the cases with Hfi and hisutism the following may be
referred to : LEvisox Case 2, woman sged 57. RapeMakgr : Case 1,
woman aged 53, Case 2, woman aged 40; Case 3, woman aged 50.
Vax STEENBERGEN’s Cases 2 to 5, women between 38 and 71 years of
age. RossIER and SECRETAN . Cases 6, 18 and 23, age of the patients
between 38 and 44 years, Kiarr 3 younger women, aged 23 to 20.
K~iEs and Le FEVER © Cpses 2 and 4, aged 45and 41  STEWART (1941),
A~DERSEN, KIRE, MELLOREN (2 cases of women aged 60 and 75).
MorLER . woman aged 51. Among the 12 cases of Campos, 4 showed
2 hirsutism of more or less high degree. In GroLLMAN and ROUSSEAU’S
series hirsutism was observed in 12 out of 42 cases.

In some cases, whether or not hirsutism was present, the patients
had features which were male or coarse, while in a few cases the patient
had a rough voice. i

Somogyr and Bagr’s Case 1, woman aged 38, likewise showed
acromegaloidism, as also Vax STEENBERGEN’S Case 3, a woman aged
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71, and Campos’ Case 7, & woman aged 30. In all 3 cases a complete
triad of Morgagni was present.

OLDBERG, finding no relationship between Hfi and hypertrichosis,
deems the term MS “inadequate,” but, on the other hand, concedes
that hypertrichosis in several cases  sign-posted ” the diagnosis of Hfi.

Our own mvestigation on hirsutism in Hfi, as mentioned above,
includes even light degrees of increased hair-growth, and showed
hirsutism in 184 out of 266 cases, or 69-2 per cent, which accords
surprisingly well with the percentage relation stated. In some of our
own cases we saw particularly strong eyebrows

Another anomaly of hair-growth, also rather frequently oberved,
especially in very old women, is the falling out of the axillary hairs and
the falling out or thinning or straightening of the pubic hairs. Meanwhile,
our material not being large and umform enough to allow positive
conclusions, we refer only to the summary on page 70 We have the
i jon that this ly appears rtather independently from

the Hf.

We did not see the marked changes in the hair-growth of the head,
which is noted by Morer.

In this connection 1t 18 of interest to record that one of our cases
of Hfi in men showed distinet anomalies of hair-growth—a kind of
Jeminisme plavre.

Adrenal changes in hirsutism are discussed below.

In certain cases hypogenitaltsm was observed, which was more
pronounced than usual Lucxermsr's Case 7 was eunuchoid, likewise
the case of MoLLER, SoMoeyr and Baxk published a case concerning
4 woman aged 38. She was 170 cm 1 height, weight 116-5 kg., other-
wise of pronounced acromegaloid type. Her menstruation began at
9 years of age, later on “she ceased to be a woman, became a sexless
monster ¥ KI1aer describes a case.with Hfi and infantilism

Obesity

A survey of the hterature shows scon how often Hfi i associated
with some degree of obesity In MoraaesT's classical case the woman
is characterized as “ valde obesa.” Simlar cases are mentioned by
BEADLES, SHATTOCK, BoNNAMOUR and JAMIN Among the 28 women
of GRIEG’S large semes 3 were very stout {Cases B, 16 and 22) and 1
was thin, while in the remaining 24 cases no information is available.
Meanwhile STEWART was the first to direct attention to the frequent.
comeidence of Hfi and obesity and to draw positive conclusions from 1.

A very exact description of the obesity, together with a discussion
of 1ts causation, 1s given by MoRreL, who rightly describes obesity as
o remarkably frequent although not constant symptom lLake
Morcaen1, MoREL emphasizes that the obesity not infrequently occurs
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About the frequency and the kind of correlation between two such
dissimilar anomalies as Hfi and male hair-growth very little has been
known up to the present time, In the literature, opinions differ greatly,
which is partly due to the fact that virilism, especially hair-growth on
the face in women after the climacteric, is obviously very differently
assessed. Particularly difficult is it to assess the frequency of slight
degrecs of pathological hair-growth,

The importance of differences of race and constitutional type have
been already emphasized, together with the fact that artificial depilation
may lead to false conclusions, Moreover, to this comes the fact that
much of the material ists of speci with frequently
no note of the age and disease of the patient. Therefore it is not to be
expected that a review of the literature in regard to hajr-growth will
give as valuable results as an investigation of the occurrence of Hfi
or obesity.

In the whole hterature we were unable to find more than 53 cases
of Hfi with particular statements of the hair-growth on the face. Among
theso cases 37 (nearly 70 per cent.) were more or less hirsute, while in
16 cases the hair-growth on the face was described as normally female.

Putting aside MoroaeNI's somewhat vague expression, virili
aspectu,” STEWART seems to have been the first to describe the com-
bination of Hfi and male hair-growth on the face, though he does not
seem to have drawn any conclusions from this,

BoREL is at least more interested in the hirsutism, though he does
not discuss it m great detail. Anomalies of hair-growth, such as bald-
ness or coarse hairs on the upper lip and on the chin, are not rare in
old women He does not seem to regard the subject as important
and does not mention it  MoORE simply considers the male hair-growth
on the face as a component of his symptom complex

Among the cases with Hfi and hirsutism the following may be
referred to . Levisox . Case 2, woman aged 57. RapeEMaker. Casel,
woman aged 53, Case 2, woman aged 40, Case 3, woman aged 50
VAN STEENBERGEN’S Cases 2 to 5, women between 38 and 71 years of
age. Rossier and SECRETAN Cases 6, 18 and 23, age of the patients
between 38 and 44 years. KIAER 3 younger women, aged 23 to 20.
Kxtes and LE FEVER - Cases 2 and 4, aged 45 and 41, STewaRT (1941),
ANDERSEN, KIRK, MELLGREN (2 cases of women aged 60 and 75).
MoLLer . woman aged 51. Among the 12 cases of CanPos, 4 showed
& hirsutism of more or less high degree. In Grorryars and ROUSSEAU'S
series hirsutism was observed in 12 out of 42 cases.

In some cases, whether or not hirsutism was present, the patients
had f'eatures which were male or coarse, while 1n a few cases the patient

h voice.
hndsao:(‘:)l:)gx‘l and Bak’s Case 1, woman aged 38, likewise showed
galoidism, as also VaN STEENBERGEN’S Case 3, a woman aged

acrome
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71, and Cadeos’ Case 7, a woman aged 30. In all 3 cases a complete
triad of Morgagni was present.

OLpBERG, finding no relationship between Hf and hypertrichosis,
deems the term M8 * inadeguate,” but, on the other hand, concedes
that hypertrichosis in several cases “ sign-posted ”* the diagnosis of Hfi.

Qur own investigation on hirsutism in Hfi, as mentioned above,
includes even light degrees of increased hair-growth, and showed
hirsutism in 184 out of 266 cases, or 69-2 per cent, which accords
surprisingly well with the percentage relation stated. In some of our
own cases we saw particularly strong eyebrows,

Another anomaly of hair-growth, also rather frequently observed,
especially in very old women, is the falling out of the azillary hairs and
the falling out or thinning or straightening of the pubic hairs. Meanwhile,
our material not being large and uniform enough to allow positive
conclusions, we refer only to the summary on page 70. We have the
impressijon that this anomaly appears rather independently from
the Hfi

‘We did not see the marked changes in the hair-growth of the head,
which is noted by MoreL.

In this connection it is of interest to record that one of our cases
of Hi in men showed distinct anomalies of hair-growth—a kind of
Jeminisme pilatre.

Adrenal changes 1 hirsutism are discussed below

In certain cases hypogenitalsm was observed, which was more
Pronounced than usual Lucuerizt's Case 7 was eunuchoid, likewise
the case of MoLLER. SoM06YT and BAx pubhshed a case concerning
& Woman aged 38. She was 170 cm in height, weight 116 5 kg., other-
Wise of pronounced acromegaloid type. Her menstruation began at
9 years of age, later on ‘“ she ceased to be a woman, became a sexless
monster ” KIAEr describes a case.with Hfi and infantihsm

Obesity

A survey of the Iterature shows soon how often Hf is associated
¥ith some degree of obesity. In MorGAGNT's classical case the woman
13 characterized as “ valde obesa” Similar cases are mentioned by
BEADLES, SmarrocK, Boxnamour and JaMIN  Among the 28 women
of Grixg’s large series 3 were very stout (Cases 8, 16 and 22) and 1
%as thin, while in the remaining 24 cases no wformation 15 available.
M?anwhile STEWART was the first to direct attention to the frequent
<oinerdence of Hfi and obesity and to draw positive conclusions from it.

.A very exact description of the obesity, together with a discussion
of its causation, is given by Morer, who rightly describes obesity as
2 remarkably fi lthough not t symptom. Like
Moroaaxt, Morer emphasizes that the obesity not infrequently occurs
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in later life in women, who were previously thin or at any rate not fat.
In MoRrEL’s series, on the other hand, there are cases without obesity,
together with individuals emaciated owing to intercurrent diseases
(among 17 cases, 8 were fat, 5 normal and 4 emaciated).

MooRE occupies himself in his last two studies with abesity in cases
of hyperostoses of the skull, without special reference to the frontal
area. The disturbance of fat metabolism which he found in 44 per
cent. should therefore be less constant than that of calcium metabolism.
In Carr’s collection of 17 cases of thickening of the skull, obesity was,
present in 11 cases.

Descriptions of more or less marked obesity are very frequent.
FATTOWICH'S 3 cases were exceedingly stout, 120 to 130 kg.

Among the 33 cases of Rossrer and SecrETAN, 22 had a normal
weight, the other 11 were more or less stout, while many without
obesity were younger persons. Among KNigs and LE FEvER’s 28 cases,
10 were more or less stout. The non-cbese cases include younger
individuals who form the bulk of this series. (arpos’ 12 cases showed,
with two exceptions, a more or less pronounced adiposity. In GROLL-
MaN and ROUSSEAU’S material, obesity was present in 23 of the 42
cases According to TRELLES and MENDEZ the adiposity should dis-
appear in the last stage of the disease. PENDE described both
“hypogenital  and * viriloid * adiposity and extraordinary thinness
and “ disturbances, which recalled neuropituitary cachexia.” Even
NIEDNER speaks of thinness of pituitaty type. OLDBERG's investigation
indicates a positive correlation between Hfi and adiposity. This was
of general type in the majority of the cases, but 3 to 4 cases showed
rhizomeltc type.

Even in our own female series Hfi very often is connected with
obesity. Among the 266 Hfi-positive cases of Group V., 176 were 8t
the same time more or less stout, corresponding to 66-2 per cent, or
one-third of the Hfi cases. Statistically a positive correlation was
present In the few cases of pronounced thinness (see table on p. 73)
the canse was quite apparent.

Among the 9 male cases of Hfi, 3 were very or exceedngly stout,
1 was in good condition, 2 were, 1n spite of emaciation (cancer), sore-
what stout, the remaming 3 were emaciated (cancer and cholecystitis)-
In some cases the obesity was of expliaitly female type. i

Sumnung up, it may be said that Hfi appears so often an conjunctiont
with viriism and obesity that one 1s entitled {0 consider the triad of
Morgagnt as a biological syndrome. 3S. The table on page 111 gives
a clear survey of the conditions found by us in 266 autopsies.

Tt is rather a formality if the 1solated Hfi without hirsutism and
obesity is called an incomplete or defective MS - biologieally Hfi belongs
to the sphere of M8 ; systematically the Hfi constitutes the mam

symptom of the S,
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TapLe 25

DS in 266 Post.mortem Cases | NWEDEr | por geng

of Cases
A. Complete triad . . 126 47 4
B. Tncomplete triad . . 120 526
1. Hfi and hirsutism . - 58 21-8
2. Hf and obesity . . 50 188
3. Hfi solely . . . 32 120

D. CLINICAL SYMPTOMATOLOGY

General Statements

MoroAGNT's classical case was a very stout woman, 73 years old,
who during her last years had, all in all, been healthy and had never

plained either of headaches or of any other discomforts from her
head. Death ocourred rather unexpectedly while she was at her
domestic work, The autopsy showed severs arteriosclerosis and rupture
of the heart.

In contrast to this first case, devoid of symptoms, stand the
majority of the cases subsequently published, which seem to present
@ more or less rich and variegated clinical symptomatology. In some
of these cases a post-mortem report 1s available, but the majority are
exclusively clinical, so that nothing is known about actual lesions of
the bram and other organs

Less frequently cases of MS or Hfi, without connected clmnical
symptomatology, are to be met in the literature The theme of this
chapter will be to examine critically the supposed chnieal
symptomatology of MS.

‘When clinical interest in Hfi began, in the last decades of the last
century, it was predominantly Enghsh and French psychiatrists and
neuroloqists who fried to find a causal connection between the existing
menlal or nersous disease and the peculiar alteration of the calvana.
With others, Foruw and Durray {1874), Croustox (1874), and
BEADI:ES (1898) are among these authors

Chirty years later (1928) the important work of STEWART was
Published which, from the clinical aspect. continues the line of earlier
Publications. In the work of MoReL (1930) the supposed clinical
Symptomatology of Hfi achieves more distinct outline In MoreL's
Opinion, to which many of the later authors subscribed, Hfi and
adiposity are connected with & whole semes of chnical symptoms,
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which are now often summed up in the term, *Stewart-Morel
syndrome.” Using MorEL’s own words, Hfi is “n symptom of dis-
turbed calcium metabolism, It is accompanied by more or less constant
symptoms - adiposity of the proximal parts of the extremities and of
the intestines, generally developing late in the disease . . . dis-
turbances of sleeping, insomnia, nocturnal agitation; sometimes
polyphagia, polydipsia and urinary disturbances, It is able to provoke
secondary symptoms (headaches, tardy epilepsy). It seems to be part
of an ensemble of infundibulo-tuberic symptoms, which in some cases
are anatomically verifiable.”

After MorEL’s monograph followed some clinical papers by Vax
Bogarrr (1930), by Scurrr and TRELLEs, and by Arquist {both
1632) and SterTz (1934), In the following two years the important
works of MooRE were published.

While MorEL 13 chiefly interested in Hfi, MOORE'S researches
include all forms of cranial hyperostosis : “ The symptom complexes
of the several types (of hyperostosis) are closely allied, and in the future
they may be proved to be identical. . . . The fact that the hyper-
ostoses coexist in the same persons and that the skulls are generally
thickened in cases of all types sustains the view that though morpho-
logicslly distinet, all types have the same fundamental etiology , ths
is indicated also by the related clinical phenomens.” These clinical
symptoms correspond very much with those described by MOREL:
calcinm metabolism disturbance, obesity, disturbance of equilibrium
and gait, muscular weakness, easy fatigue, dimness of viston, occipital
diplopia, headacl pileptiform i , neuralgia, nervousness,
tendency to worry and depression, impairment of memory, weakness
of the seventh nerve, difficulty of speech, mental slowness, dementia.

CaRR (1936) found nearly the same phenomena . obesity in 647
per cent , menstrual disturbances 1n 76-¢ per cent., weakness in 58-8
per cent, visual disturbances 1n 41-1 per cent , headache in 82-3 per
cent,, convulsive seizures in 35-3 per cent, mental changes in 588
per cent, difficulties of memory mn 88:2 per cent., dizziness in 647
per cent

A similar, more or less pl or disti, Sy logy 18 to

ymp 8.

be found in the exclusively climecal cases of Fracasst and MARELLL
(1934), Jamms (1036), Somoavi and Bax (1937) MoreL (1937)
emphasizes that 1t is not by mere chance that Hfi 1s found chiefly in
asylums for the insane and in neuropsychiatric clinics, where it scems
to be more frequent than anywhere else. DrrMas-MarsaLrr (1938)
and Lenocsky and OrpaN (1938) endorse this opinion. ** e m‘ust
consider the term ‘syndrome ’ correct and justifiable from a clinical
viewpoint.” .

Moxiz (1938) defends energetically the Stewart-Morel syndrome .
in his opinion there exists, in fact, a certain symptomatology which
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establishes “ o characteristic and special syndrome > or ““ a real auto-
nomic disease.” Infundibular symptoms such as polydipsia and
polyphagia, disturbances of sleep, further mental disturbances, arterio-
selerotic dementis, melancholia with d tia and epileptic dementia
are almost constant in this disease. There are also very few cases
without appreciable mental disturbances, but more or less accentuated
mental disturbances are not lacking in the evolution of Hfi. It is an
example of a rare disease which predominantly is to be found in
agylums for the mnsane.

The survey of the literature also discloses numerous authors of a
later date who more or less unreservedly set up a distmet clinical
syndrome connected with Hfi. BARTELHEDMER was specially interested
in the eventual coincidence of Hfi with disturbances of the carbohydrate
metabolism, and he tries to prove that Hf often may be closely
connested with a pituitary diabetes.

Of special interest is the work of RossiER and SEcRETAN, which
includes a climeal-radiological series of 39 cases of hyperostosis,
including 32 cases of HAi, all without autopsy. In their opinion cranial
hyperostosis—not only Hfi-—is a well characterized syndrome, which
can be suspected clinically and whose diagnosis may be confirmed

diologically. The symp logy, the ab 1 glucose tol
curve, the specific dynamic effect of the proteins, the adiposity, the
amenorrhea, the disturbances of sleep and the hypercholesterolemia
speak for an infundibulo-pituitary disturbance, which even has its
beginning 1n adolescence

In the ample, also excl ly clinical-radiol 1, series of Kn1Es
and LE Fever (1941), which meludes 28 cases of which younger male
and female patients form a great part, the symptomatology 18 essentially
the same as above

Even the 12 cases of Camros (1943) and the 42 cases of metabolic
craniopathy exammed by Grorimax and Rousseavu (1944) are

) ly climeal-radiological. The symp ology is on the whole
the same as in the cases of MorzrL, MooRE, RosSIER and SECRETAX,
and Kxres and Le Fever

Finally, OippERe (1945) has examined the supposed climcal
symptomatology of & M. ¢ -2 N
thickemung of the ¢
dizzmess, and pre

syndrome ’ seems thus to be justitied. . . . The occurrence of dizziness
and headaches does not correspond to an increase m blood pressure ”

OLDBIRG was above all interested i the disturbances of the carbo-
Ty;drate metabolism in cases of Hfi This will be discussed more closely
ater on

—_—_—
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In somewhat sharp contrast to these authors others now main-
tain that Hfi may occur without special symptoms, Hf is not con-
necled with a specinl symplomatology and is not sufficiently defined
or confirmed to warrant the setting up of a special Stewart-Morel
s_f/mlmme. A large number of cases with post-mortem examina-
tion which can show distinet organic alterations will be of special
importance,

The first representative of this opinion after MorcaoNT seems
to be Grere (1928) * Intracranisl osteophytes are harmless and
symptomless and have no relation whatever to either syphilis or
insanity.” In the same year HELLMER expressed a similar opinion,
Clinical symptoms were in no case directly attributable to Hf.

According to REpaErLr (1931) Hf may oecur in connection with
different complexes of disease, especially in mental diseases. This
association with various other diseases is, however, accidental. Accord-
ing to him Hfi is a non-specific process, sometimes a simple symptom
of old age. Its oceurrence in connection with a number of disturbances
of endocrine or infundibulo-tuberal origtn does not justify the creation
of a special syndrome 1n the sense of MoREL. NIEUWENHULISE {1931)
defends the same opinion : there exists no distinet connection between
the clmical phenomena and Hfi. Even Harerrz (1935) expresses
himself in the same direction* the Hfi is *‘undoubtedly of little
significance from a purely clinical standpoint.”

In & series of publications (1935-45) the present author subsequently
contended for the opinion that Hfi represents “ a symptomless, rather
frequent alteration in elderly women, standing in no direct relation to
the different symptoms enumerated by MoREL ”, therefore if is
“ neither necessary nor justified to set up such a syndrome. The
¢ Stewart-Morel syndrome ’ 1s to be regarded as a construction which
is founded on an incomplete knowledge of the occurrence, origm and
importance of Hfi ’ (1935).

ScENEIDER (1936) 18 sceptical in his opinion of the Morel syndrome :
“In the former conception of the symptomatology of Hfi the radio-
logical changes of the bone are wrongly placed in the foreground, the
symptomatology is rather d d by deg ive senile al i
of the brain and probably even of the pituitary body

According to DoNtx1 (1937) the mental disturbaneces are said to be
neither constant nor characteristic, although the headaches are said to
be directly related to the disease. S03100y1 and Bax (1937) accentuate
the fact that the Stewart-Morel syndrome is not accompanied by
a specific neuropsychiatric complex of symptoms. The psychical
troubles should not be considered as a direct consequence of the cranial

alteration.
Canavan (1938), examining & series of autopsies on 3,250 imsane

persons, described Hfi in 230 cases. It is very clearly evident from
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s table that HE by no means corresponds to a certain form of
psychosis :—

Senile dementia . . . - .4l
Dementia precox . . - - .6
Epilepsy - - . . - .4
Feeble-mndedness . . . B .2
Maniac-depressive . - . .18
Arteriosclerotic psychosis . - .27
Aleobolsm . . . . . .ou
Other psychoses . . . . -
Dementia paralytica . - - . 16

Total . - . . 280

He adds that patients with Hfi are rarely recorded as complaining
of subjective symptoms such as fullness, headache, or a feeling of
heaviness or pressure in the head. He was unable to record any
correlation between clinical observations and any constantly associated
pathological change

VAN STEENBERGEN (1938) conforms more to the opinion of GrEle
“The syndrome of Morgagni may develop without any complaints,
but by its very nature is often accompanied by the incommodities of
old age

In a case of MS with varous symptoms examined by REIDER
(1938), the left frontal lobe showed findings characteristic of
Alzheimer’s disease. The wall of the IIl-ventricle, mentioned by
MorzL to be the site of charactenstic lesions, in this case showed no
unusual changes.

Funarora (1939) emphasizes that “ the series of cases consistently
devord of symptoms in spite of existing considerable endoeraniosis is
too large.” According to hum, Hfi is sometimes found in persons with
persistent headache, but also, on the other hand, “ often in patients
who never have suffered from headache.”

Korrassy (1939) had 5 autopsy cases of MS In none of these did
any of the phenomena described by the neurologists exist,

Lucnerint (1939) is of the opmion that Hfi mostly manifests itself
without endocrinal disturbances and with climeal signs of rmnor
mportance, which in all probability are connected with the age of the
‘patients, with the cerebral arteriosclerosis and with the concomitant
arterial hypertension.

Evpringk and Horar (1940) found at radiwological examination of a
large psychiatrical series of 200 women 50 positive cases of Hfi. Hf
was, as the table shows, not connected with a special form of psychosis.
“It therefore appears obvious that the occurrence of hyperostosis
frontalis interna does not have any close or significant relationship
to any one particular mental disease” Obesity was present in only
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8 of the G0 cases, visual disturbances were completely absent, headaches
oceurred in 3 cases, other neurological symptoms, except epilepsy and
paralysis, were lacking. It was therefore impossible for the suthors
to concur in the opinion that a definite syndrome, sometimes
teferred to as ““the triad of Morel,” was present in these cases of
Hfi, at least so far as the female population of a mental hospital is
concerned.

Dementia pracox, hebephrenic . . .1
» » catatonic . B . 4

” ” paranoid . . 1
Psychosis with cerebral arteriosclerosis .1
Senile psychosis . . . . ., 4
Involutional psychosis . .2
Manic-depressive psychosis . . PR
Paranod state . . . . . .2
Psychosis with somatic disease . .1
Paralysie générale . . . . 2
Epilepsy . . . . B . .1
Mental deficiency . . . . .1
TUndiagnosed psychosis . 1
Total . . . . 50

Hempris and StENGEL (1940) say : * From the psychistric and
neurological point of view the disease is still insufficiently defined. . - -
The existing hterature contamns no symptom that could be descri ed
a§ path ic,” but ‘1t apy justifiable to conclude that in
advanced cases some form of mental disorder is a part of the syndrome ”

Jexscit (1941) considers the varying clinical aspect to be “sur-
prising and mwiting scepticssm .~ He continues* ‘‘ Here, a8
often 1 rare and ettologically mdistunct cases, much must be subtracted
which can be freely explamed in terms of the age of the patient or
ki of the ional coineid ” The only certain fact, however,
seems to be the frequent observations of psychie disturbances, while,
a3 to the causal connection (with Hfi), it is necessary to give full weight
to such considerations as premorbid personality, heredity, as well as
the mental disease of the climacteric and later stages of hfe ™

RoTH (1941) expresses himself very distinetly . It was felt that the
neuropsychistric signs and symptoms were not attributable to the
effect of the hyperostoses on the underlying brain tissue but were
the result of other factors, such as cercbral arterioselerosis, hyper-
tension, etc.”

ANDRDWS (1042) emphasizes that the surveys of radiologieal and
museum material have shown that Hfi may be present without any
symptoms, the patients dymng from some unrelated disease. It scems
clear from published observations that Hfl js often present for a long
time before any further symptoms develop,
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Especially important are two post-mortem cases of “Stewart-
Morel’s syndrome,” examined by MeLlorey (1942) and referred to
in the survey of the literature. In neither of these cases could 1t be
determined that the cerebral disturbances might bave been provoked
drrectly by pressure from the frontal enostoses. Nor was it possible
to prove any other connection between the mental symptoms, the
condition of the brain and the endocrine habitus, MELLGREX con-
cludes * that the * Stewart-Morel syndrome’ has no uniform genesis”
(italics by M.).

To this series helong also Sciyipr’s, PEDERSEN'S and. \VISSEXBERG'S
cases (pp. 34 to 35).

Fmally, stress may be laid upon the present author’s series of 76
cases of Hfi of high degree, or complete JMS, which at autopsy often
showed an anatomical basis for the clinieal symptoms. We refer to
pages 42 to 48

Is Hf connected with a Special Symptomatology?

If patients afiected with Hfi do show clinical symptoms, the

following possibilities may in our opinion be discussed —

1. Hfi causes a compression of the brain, that is, increases the
int jal P and thus provokes sympt:

2 Hfiis in itself clinically more or less symptomless but constitutes.

a part of an endocrine syndrome with characteristic symptoms ;
as a radiologically determinable indicator of this disturbance,
1t is of climeal and diagnostical significance.

3. The clinical symptoms often occurring in cases of Hfi are mainly
symptoms of old age, senile diseases, arteriosclerosis, hyper-
tension, obesity and diseases of the brain of different kinds

In the literature of the subject representatives of all these opinions.

are to be found

1 Hfi itself gives symptoms of compression

Narro (1924), to whom we are indebted for a fund tal

o o "

] an diclogi of Hfi, emphasizes its tumour-
hke charscter According to him, clinical syraptoms of an increase of
the mtracranial pressure do exist, p 14 ially headaches or
sometimes epileptic seizures

In his monograph (1930) MorEL hsts a series of symptoms which
he considers to be secondary to Hfi, among them the following : head-
aches, the character of which he desernibes more closely , late convulsive
cnises, sometimes extremely violent, limited to the face, the arms or
to one part of the body, which he describes as epilepsy , finally, per-
version of the sense of smell and acoustic hallucmations Hfi can have
an effect on the dura, on the mass of the brain ‘proper and on the
mtracranial pressure. These cerebral symptoms are not very constant
nor must Hfl always produce remarkable symptoms

In later work
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from the year 1937 MOREL expresses himself more reservedly: Hf
does not give its own special symptoms, those observed seeming to
have their origin in the cerebral affection itself. * Perhaps one must
make an exception for the headaches which at the beginning and during
the development of Hfi are extremely frequent. These headaches are
frontal and less violent than in a leptomeningitis. They are likened
to a sense of heaviness in the head.” That MoREL connects the head-
aches causally with Hfi is to be seen by the fact that he recommends
a surgical intervention with removal of the exerescences in grave cases.

According to SterTz (1934) the effect of Hf on the brain would be
easjer to understand if one accepts a “ directed pressure on the brain
in the sense of G. Heryann.” HSf should be able to develop pressure
in the direction of the base of the brain.

According to JaMES (1936), who also supposes a compression of the
brain to occur, ‘operation is indicated when the hyperostosis gives

rise to signs or sympt of i d int jal tension or focal
effects,”

Even Moore (1936} thinks that Hfi by its volume may provoke
symptoms, and he r ds surgrcal treat. in suitable cases,

In one case of RADEMARER (1938) such an operation was performed
with apparent success

Soxoavt and BAK “saw a case of Hfi in which headaches were
added as a secondary symptom.” To them it scemed probable that
HE had been the cause of conversion neurosis with aggravation and
fixation of certamn symptoms.

According to Mon1z arteriography shows the independency of Hf
to the atrophy of the brain; although part of the symr logy
can be explained by a marked compression of the brain by Hfi.

Heseminn and STENGEL think that “in certain cases mental
symptoms may be secondary to the mechanical effect of bony changes
on the brain.”” PENDE (1940) defends the same opinion. KIaEr (1941)
meanwhile conceives Hfi to be a change belonging to the disturbances
of metabolism. Even MoLLER (1942) thinks that Hfi may produce
serious consequences by compression, though relatively seldom.

We have ourselves i ly given expression to the opinion
that Hfi is hardly capable of provoking special symptoms Haring
regard 1o the great capacity of the brain mass for plastic adaptation to
slowly ¢ g, exp e, non-infle tory processes, st is hardly 1o
be expected that Hfi, even if a considerable flattening of the frontal poles
exists, would be able to provoke cerebral phenomena. Rightly, SCHNEIDER
compares Hfi with the osteoma, which * hardly ever, even in cases of
actual extension mto the interior of the skull, provokes phenomensa of
compression of the brain.” .

2. Hfi is of clinical importance, not in a symptomatological sense
but because it is an indicator of endocrine disturbances.
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As hag already been said, MogEL recognises certain symptoms to
be secondary to Hfi. According to him the symptomatology is supposed
to be due mamly to changes in the infundibulo-pituitary region, which
in his opinion explains not only Hfi and adiposity, but also the poly-
dipsia, polyphagia, polyuria, disturbances of the sleep rhythm and
visual disturbances of many patients. ScBIFF and TrELLES, among
others, seem to share this opinion, and MooRE presents a similar point
of view, though he also postulates a compression effect due to the Hfl.

Ricarer (1939) decidedly decl to supp any hanical
campression and seeks the caunse of the phenomena in the disturbance
of the endocrine regulation. RosSIER and SECRETAN, ANDERSEX,
JacoBsEN and NIELSEN, and GroLLMAN and Rousseav seem to defend
this opinion

To this group of authors even OLDBERG belongs. * The occurrence
of local frontal hyperostosis and to a certain degree even a diffuse
thickening of the calvama in women as well as in men, affords an
opportunity for delimiting a special form of diabetes possibly of pitwitary
type.”

3. The third possibility, mdicated above, that the clinical sympto-
matology wn cases of Hfl is provoked chiefly by diseases of old age, obesity,
kypertension and organic alterations of the brain, has already been
discussed explicitly on pages 114 to 117, =o it need not be taken up
again at this point

Subjective Symptoms

Headaches differing in kind, intensity and localization are among
the most frequent ph in pati with H In CARR’s seres
no less than 83-2 per cent. were affected by headaches RicHTER
found constantly frontal headaches while, on the other hand, only 3
of Erpringe and Howm’s 50 patients had this symptom. Very often
1o other symptom beyond these persistent pams, chiefly in the fore-
head, lead to an X-ray exammation and the discovery of Hi Tt
SEeMS Very T kable that symp: of d fort, often progressive,
not uncommonly had already begun in adolescence, in some cases
Probably years or even decades before the occurrence of Hf. In a
30-year-old woman, examined by Moniz, the headaches began at
puberty. In a 50-year-old patient, examined by BARTELHLIMER,
severe pamns had already begun at the age of 20. In Rosster and
SECRETAN’s matenal the headaches play a very important xéle , m no
less than 7 cases the symptom had existed since childhood, surely
long before the formation of Hf. In 3 of the cases a smusitis was
present, in 2 cases the pains seem to have ongmated after encephalitis,
while in a further case there was a glioma of the ocaprtal lobe, Ir;
Grorraiaw and ROUSSEAU'S senes, headache was encountered in only
19 out of 42 patients.
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In not a few cases the headaches dated from an accident or after an
operation, for instance, KN1ks and LE FEVER, Case 20, woman, 30 years
old, and Reiper, Case 2, woman aged 40, fourteen years previously
suffered a very severe head trauma in an accident, folloned by uncon-
sciousness of several weeks’ duration, headaches, change in p lity.

According to OLDBERG, “ Hfi and, to a certain extent, the general
thickening of the calvaria can be co-ordinated with dizziness and
probably with headaches.”

Not uncommonly a marked hypertension existed simnltaneously, for
example, KniEs and Le FEver, Case 1, 66-year-old woman with vertigo,
frontal headache, ataxia, loss of memory, suggesting cerebral vascular
accident ; IVERSEN, 40-year-old woman, with very severe headaches
and hypertension ; JACOBSEN and NIELSEN, 42-year-old woman, etc.

Some authors lay stress upon the importance of the hypertension
mn the symptomatology ; this is especially the case with LUCHERINL
Even we ourselves described in many cases the combination of Hfl
with headaches and hypertension. OLDRERG’s opinion is, on the
contrary, that the occurrence of dizziness and headaches does not
correspond to an increase in blood pressure.

In two of RADEMARER’S cases, one a woman of 32 and the other
40 years of age, the headaches were iated with iting; in a
third case they came in the form of attacks. In these cases, as in some
others 1n which women before the climacteric were affected, one is
apt to think of megrim In Somoayr and Bax’s Case 1 the patient
had had attacks of megrim since her thirteenth year.

Thus headaches occur very frequently in Hfi but are not of uniform
type. MoREL notes that he was not able to identify their character
more closely, In his monograph (1930) he has emphasized that they
are extremely frequent in the course of Hfi, especially at the begmnning.
They are likened to a sensation of heaviness in the head

Headaches of this vague type, however, occur in so many quite
different circumstances that 1t is hardly possible to attribute to them
any great diagnostic importance, and therefore we are inclined to
agree with Lucnerint, who m most cases of Hfi saw headaches and
dizziness, which he attributed as being due n all probability to the
age of the patients, with the cerebral arteriosclerosis and with the
concomitant arterial hypertension

Of the same nature 1s the di: which 13 so frequently recorded
1n the medical reports. CARR found dizziness in 647 per cent, of his
cases of hyperostoses of all types According to BELLONT this symptom
shares with Hft a foremost position in MS

In the majority of the cases with both these subjective symptoms,
being exclusively clinical cases without autopsy, it 19 necessary to be
all the more cautious in judging thewr chnical-diagnostic .importnncc
because, in our experience, organic alterations of the brain in these old
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patients are extremely frequent. In MeLLgrEN’s Case 8, in which
dizziness was also an associated symptom, the post-mortem examination
revealed a serious chronic-degenerative affection of the cerebellum.

Neurological and Psychiatric Symptoms

In cases with HA nervous and mental disturbances of every sort
play an important réle. Impaired memory seems to be nearly as fre-
quent as headaches CARR’S figure is as high as 83-2 per cent. in his
caes of cranial hyperostoses of all types. MooRE, likewise, emphasizes
it. Other examples are Doxmr’s Case 1 and KxtEs and Le FEVER'S
Cases 1, 4 and 12,

Muscular weakness is often noted (in CARR’S summary 58-8 per cent.
of the cases) as also asthenia and neurasth , for instance, cases of
MoreL, MoorE, PExDE and many others such as cases of DonmNt
(stout woman, 55 years old), Soxocy:r and Bax (somewhat stout
woman aged 52, twenty-two years ago psychiatre trauma, weak,
weeps, hypoch: 1, impulsive thoughts), LERoczZKY and OmBax
{neurasthenia), RADEMAKER's third case, LUCHERINI (79-year-old
woman with hypertension 230/110), CALABRESE (33-year-old man,
weight 138 kg.), KiaER, JacomsEx and NieLsex (Cases 2 and 9),
and HoLTEN (man, 33 years old, with hypotension, perspiration and
palpitation of the heart). MoreL mentions visual disturbances ; MooRrE,
dimness of vision and occipital diplopia ; Carr found visual disturbances
in no less than 41 per cent ; CasaTr and RADEMAKER also mention it.
Among other neurological symptoms occurring in cases of Hfi may
briefly be mentioned here tremor, intention tremor, ataxia, dysarthria,
paresthesias, neuralgias of different kinds, deafness, hallucinations.

A great number of authors have recorded convulsive or epileptiform
seizures (MoreL and MooRE, among others). Carr found seizures in no
less than 33 per cent. of the cases, Rossier and SECRETAN observed
epilepsy in 3 cases (12, 18 and 33). In DoxiNr’s third case, a 60-year-
old woman, myoclonus-epilepsy was present in addition to depression,
dysarthria and mental defect of high degree, the section showed
atrophy of the cercbral hemispheres

Sleep disturbance 15 ono of the commonest symptoms, mostly in
the form of sleepl i mghtly ! or. again,
somnolency, inverted sleep rhythm or nocturnal agitation  Doxtyt
observed somnolency in a 53-year-old schizothymic patient, and
CALABRESE in a 33-year-old man with hypogenitalism and obesity.
Jacopsex and NIsLsex observed nocturnal agitation m a 84-year-old
patient. Among other authors referring to sleeplessness are LEROCIEY
and ORBAKN, RogEr, TROELL, ROSSIER and SECRETAN (i 11 of their
cases, another 4 showing alternating sleep), KnNIES and Lk Fever and
IVERSEN (40-year-old woman with a hypertension of 220 and diabetes),
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and JacoBsEN and NIELSEN (Case 3, 58-year-old woman with obesity
and, besides other symptoms, sciatica.)

In many cases there are reports of depression, mutism, deep melan-
choly, anxiety, thoughts of or attempts at suicide. Symptoms of this
kind are not uncommonly combined with other serious neurological
or mental alterations. CARR speaks of mental changes in 588 per cent.
of his cases. It would be too great a digression to recount further
detailed references.

Recognized mental diseases play an important réle in the supposed
symptomatology of Hfi, as witness the tables of Canavay (1938)
and Evpripee and Howun (1940). According to PERkINs and Bierax
the psychosis often passes into dementia ; according to TRELLES and
MexDEZ it often ends in gross confusion; according to Moz, who
emphasizes the nearly constant mental disturbance, chiefly of the
nature of arteriosclerotic d tia or melancholy with d tia or
epileptic dementia, the syndrome carries the gravest possible prognosis.

Thus the psychical condition which is said to be connected with Hfi
and M8 seems to be extraordinarily varied.

In the opposite camp there are often authors who deny that Hfi is
in any way responsible for the neuropsychiatric symptoms which may
be present or who emphasize the scarcity of psychiatric symptoms.
Among them especially GrEla affirms that Hfi has nothing to do with
mental insanity , FaTrowicn and LucHERINI are of like opinion In
Korpassy’s 5 cases neurological symptoms were lacking. Simnce 1038
we ourselves have repeatedly supported a similar opimon, which is
suitably illustrated by the table of our results on pages 42 to 48.

Somatic Symptoms

Blood Pressure, Weight of the Heart—For good reasons one may
suppose that already in MoreaaNT's classical case a symptom which
is not seldom connected with MS could have been stated—the
hypertension The 75-year-old stout patient died of rupture of the
heart, with hemopericardium From the post-mortem report we know
that she suffered from severe arteriosclerosis, and although it is hardly
more than a supposition we may suppose that she suffered from
hypertension, eventually * N .t ce

The earlier literature could
elucidate this question, b+ blood
pressure can be collected from the last ten years In the great majonty

of these Hfi has been diagnosed radiologically without autopsy con-
- . 1t fe —clemeenilakla e 2 anane From Diagram 13, showmng

blood pressure and age, it
* «f them may be classed as

;;;cxg;;;ivés. The numerical preponderance of the cases with hyper-
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tension becomes evident, especially after 50 years of age. Those
patients who could be called more or less stout are distributed in
a rather similar way. Among the 32 cases with notes on the state of
nutrition 22 belonged to the hypertensives, 10 were individuals without
increased blood pressure.

BE250

w N oos
RGE 10 20 30 a0 5§ B 7 8
Dircram 13
Distribution of cases with Hf in Literature with regard to blood
pressure and age

These conditions correspond well with our own experiences. As is
evident in Diagram 12, page 80, hypertension and hypertrophy of the
heart are frequently oocurring changes in Hfi.

Disorders of the Carbohydrate Metabolism—Observations on diabetes,
glycosuria and hyperglyemmia in Hfi are not uncommonly found in the
literature after 1930, In a 34-year-old woman with Hf, obesity and
anomalies of hawr-growth, MosEL found s temporary polyuria and
giycosuria, Casarr mentions a blood sugar of 190 mg per cent. in a
50-year-old stout woman with Hf. EsEN (1936) stated actually
diabetes in a 54-year-old woman with Hfi, obesity and hypertension.
In 2 cases of Lucaermn a disturbance of the carbohydrate metabolism
was present : Case 1, a woman aged 66, with very pronounced HEf,
hypertension and diabetes, and Case 6, a woman aged 75, with Hf,
hypertension and glycosuna PENDE emphasizes that the oceurrence
of diabetes mellitns and insipidus is of special interest in Hi In &
moderately stout woman with Hfi, Knies and Ly Frver found, amongst
other symptoms, polydipsia, polyuna and occasional glycosuria, In
& case, described by IvERsEx, a 40-year-old stout woman with Hfi,
visilism and hypertension (220) had actual disbetes. NIEDNER found
diabetes in a patient who was radiologically diagnosed as Hfi but
showed no other endocrinological signs. Other cases of diabetes mel-
htus in Hfi are described by Fracasst and Magrerr1, TAGER, SHELTON
and WarzeN, Berr and GADLEWSEI, cited by Campos, who himself
observed 2 cases—I and 2—of Hf with temporary glycosuria without
hyperglycemia.

Besides these case reports mteresting studies by Camr (1938),
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and Jaconsex and NIELSEY (Case 3, 58-year-old woman with obesity
and, besides other symptoms, sciatica )

In many cases there are reports of depression, mutism, deep melan-
choly, anxicty, thaughts of or attempts at suicide. Symptoms of this
kind are not uncommonly combined with other serious nearological
or mental alterations, Carg speaks of mental changes in 58-8 per cent.
of his cases. It would be too great a digression to recount farther
detailed references.

Recognized mental diseases piay an important réle in the supposed
symptomatology of Hfi, as witness the tables of Cawavax (1938)
and ELpriper and Howy (1940).  According to PErgins and Biorax
the psychosis often passes into dementia ; according to TrELLES and
Mgexpez it often ends in gross confusion; according to Moxiz, who
emphasizes the nearly constant mental disturbance, chiefly of the
nature of arteriosclerotic dementia or melancholy with dementia or
epileptic dementia, the syndrome carries the gravest possible prognosis.

Thus the psychical condition twhich is said fo be connected with Hfi
and MS seems to be extraordinarily varied.

In the opposite camp there are often authors who deny that Hfi is
n any way responsible for the neuropsychiatric symptoms which may
be present or who emphasizo the scarcity of psychiatric symptoms
Among them especially GreIG affirms that Hfi has nothing to do with
mental insanity ; Farrowich and Lucuermni are of like opinion. In
Korrassy’s 5 cases neurological symptoms were lacking. Since 1935
we Ives have repeatedly supported s similar opinion, which is
suitably illustrated by the table of our results on pages 42 to 48.

Somatic Symptoms

Blood Pressure, Weight of the Heart—For good reasons one msy
suppose that already in MoreaewNT’s classical case a symptom which
15 not seldom connected with MS could have been stated—the
hypertension. The 75-year-old stout patient died of rupture of the
heart with hemopericardium, From the post-mortem report we know
that she suffered from severe arteriosclerosis, and although it is hardly
more than a supposttion we may suppose that she suffered from
hypertension, eventually leading to hypertrophy of the heart.

The earlier literature on Hfi contains hardly anything which could
elucidate this question, but about 90 cases of Hfi with notes on blood
pressure can be collected from the last ten years. In the great majority
of these Hfi has been diagnosed radiologically without autopsy con-
firmation, which is only available in 3 cases  From Diagram 13, showm'g
the distribution of these cases according to blood pressure and age, it
can easily be seen that more than half of them may be classed as

hypertensives. The numerical preponderance of the cases with hyper-
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and Hfi-negative women. In both categories the frequency should be
somewhat lower than in men. In the clnical examination of a woman,
55 years of age, with MS and hypertension and with a fasting value of
the blood sugar of 110 mg. per cent, the curve progressed normally
with a maximum of 181 mg. per cent. and a hypoglycemic phase of
80 mg. per cent after three and three-quarter hours.

At this point the not infrequent references to polydipsia and polyuria
may be noted. Morer sometimes found a transitory polydipsia and
polyuria, and other references are those of Fracassr and MareLLI,
Doxixt, Moxiz, and RossIER and SECRETAN.

As to the possible correlation between the male hair-growth on the
face and the disturbance of the carbohydrate metabolism i MS, no
mvestigations are available in the literature. The summary of our own
results appears on page 82

Blood Cholesterol—Estimations of the blood cholesterol in MS
have been scanty and somewhat contradictory. RossIER and SECRETAN
examined 8 cases of Hfi and found the following values which—with
two exceptions {Cases 20 and 33)—may be called high or pathologically
increased.

No ‘ Age poood | Chotesterol | Chiglesterol
per cent

11 78 170 234

156 43 130 421 75
16 31 135 282 73
17 56 245 266

20 38 110 155 67
23 38 135 421 73
30 44 220 302 64
33 43 110 141 64

In 4 cases which he examined, CaMpoS, on the other hand, found
values which he within the normal range

Yo. Age polood | Cholesterol
2 80 150 110
3 48 170 to 200 170

10 12 190 180

12 61 220 180

GroLLMAN and ROUSSEAU estimated the blood cholesterol in 18
cases and found varations between 180 and 220 mg. per cent
The great difference between RosSIER and SECRETAN’S valueg,
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BARTELREIMER (1939), Rosster and Secreras (1940), ANDREWS
(1942) and OrpBERG (1945) on the disturbance of the carbohydrate
metabolism are available. Carr found that there was an increase in
sugar tolerance. BARTELNEIMER, in a scrics of papers, came to the
conclusion that diabetes in MS is to be understood as being of central,
probably pituitary, origin and that “the occurrence of Morgagni’s
triad with insulin-resistant diabetes seems to be of fundamental
importance.” According to BARTELHEIMER one is entitled “ to suppose
a close connection betweeh Hfi and pituitary diabetes.”

Rossier and SECRETAN examined blood-sugar curves after ingestion
of glucose in 21 cases of Hfi and 3 cases of other forms of cranial hyper-
ostosis. In 10 cases they found a somewhat flat curve of otherwise
normal configuration. The reactive hypoglycemia was mostly only
slight The condition resembled somewhat that found by Licarwrrz
in endogenctic adiposity and diseases of the diencephalon (flat hyper-
glyemmieal curve; excessive hypoglycemia of long duration).
According to Rossier and SccrETaN these changes in the glucose
tolerance curves as well as other disturbances in Hfi indicate an
infundibulo-pituitary alteration.

In a case of Hfi in a somewhat stout 45-year-old woman with
“ narcoleptic attacks " and heavy frontal headaches, ANpREWS found,
during the attacks, a blood sugar of 130 mg per cent.; in tolerance
curves the following values were found Fasting, 150 mg. per cent.;
after one hour, 210 mg. per cent , after two and a half hours, 190 mg.
per cent,

CaMros observed only 2 cases of temporary glycosuria among his
12 cases of Hfi and, in view of the great frequency of diabetes, considers
1ta appearance in conjunction with Hfi as o mere coincidence

Grorrman and Rousseav found hyperglycaemia in only 5 instances
(2 of them with mild glycosuria and in 3 cases relative insulin resistance)-
In 12 other patients the dextrose tolerance did not differ from that
observed in other obese mdividuals.

OLDRERG 15 of the opmion that Hfi and, to a certain degree, Hed
affords an opportunity for delmiting a form of diabetes with the
following characteristics : (z) A benign course, not uncommonly with
spontaneous remussion, (b) little tendency to acidosis and thus a
negligible risk of coma , (¢) requiring insulin exclusively in a few cases
who have been ill for several years, (d) a decrease in sensibility to
insulin. TIn these cases OLDBERG discusses ‘‘the posstbility of an
extra-insular diabetes, especially of pituitary origin.”

A summary of our own experiences, unfortunately restricted to the
oceurrence of major disturbances such as diabetes, glycosuria and
hyperglycemia, is to be found on page 80. To judge by this summary,
one would not expect to find much difference in regard to major
disturbances of the carbohydrate metabolism between Hfi-positive
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and Hfi-negative women. In both categories the frequency should be
somewhat lower than in men. In the clinical examination of & woman,
55 years of age, with MS and hypertension and with a fasting value of
the blood sugar of 110 mg per cent., the curve progressed normally
with & maximum of 181 mg. per cent. and a hypoglycemic phase of
89 mg. per cent. after three and three-quarter hours.

At this point the not infrequent references to polydipsia and polyuria
may be noted. MoREL sometimes found a transitory polydipsia and
polyuria, and other references are those of Fracasst and MARELLI,
Doxtst, Moxiz, and Rossier and SECRETAN.

As to the possible correlation between the male hair-growth on the
face and the disturbance of the carbohydrate metabolism in MS, no
investigations are available in the literature. The summary of our own
results appears on page 82.

Blood  Cholesterol—Estimations of the blood cholesterol in MS
have been scanty and somewhat contradictory. Rossirr and SECRETAN
examined 8 cases of Hfi and found the following values which—with
w0 exceptions (Cases 20 and 33)--may be called high or pathologically
increased,

t
No, Age polood | Cholesterol | ChEiEsterol
per cent

i1 8 170 234 .
15 43 130 421 75
18 3 135 282 73
1 36 245 266

20 38 110 155 67
23 s 35 421 3
30 44 220 302 61
33 43 110 141 64

In 4 cases which he examined, Campos, on the other hand, found
values which hte within the normal range

No. Age polood | Cholesterol
2 0 150 10
3 18 170 to 200 170
10 42 190 180
12 67 220 180

GEOLLMAN and RoussEau estimated the blood cholesterol in 18
cases and found variations between 180 and 220 mg per cent.
The great difference between RossiEr and SECRETAN'S values,
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which aro often very high, and the moderato or, at least, not high ones
of Camros is remarksable, but may perhaps only be due to the use of
different methods,  Only 2 of our cases have a known cholesterol level :
Group VI, Case 3, 65-ycar-old-woman, blood pressure 230, blood
cholesterol 216 mg. per cent. ; Case 4, 60-year-old woman, blood pressure
185, blood cholesterol 277 mg. per cent.,

The nature of this hyperchol lemis, so often ded and s0
reminiscent of Cushing's syndrome, has not invited much comment up
to the present time. RossiEr and SEcreTaN designate it as o sign of
an infundibulo-pituitary disturbance, but we should like to recall the
fact that a hypercholesterolemin may oceur in various circumstances,
as in diabetes, gravidity, arteriosclerosis and hypertension. Three of
Rossier and SECRETAN’s cases (11, 17 and 30) and our own 2 cases
were women with marked hypertension

Blood Calcium-~Greie was the first to discuss the blood calcium
in Hfi. He bases the discussion on the morphological similarity of
Hfi to the puerperal osteophyte, of which he says: * We need not
demand a hypercalecemia in puerperal osteophytes ; further research
may show that there 1s " In his opinion Hfi develops in a similar way :
* Semlity is said to lead to a decalcification of tho skeleton ; and with
rapid decalaifi or diminished excretion of calcium a hypercal-
cremia may perhaps result, which in turn may be an important fac?or
in the formation of Hfi Intracranial osteophytes are concomitant \Yxth
advancing years and always associated with absorption of ealcium
from the bones locally and/or generally. . . Intracranial osteoph!'tes
are the outcome of disuse-absorption from the bony skeleton ofcalclm%
and phosphorus salts in excess of the existing excretory powers.
GrEI: does not seem to have examined the skeleton for osteoporosis or
calcium content, and statements on blood calcium in Hfi are also
lacking m his study. )

MorEL also regards Hfi as beng a symptom of disturbed calcium
metabolism, without giving evidence of his opinion. According to

MooRE, * 1t is . . a reasonable supposition that it is a djsorger of
caleium metabolism n which that mmeral 1s present in excess in the
organism ”

Determinations of the blood caleium have been done by different
authors and may be arranged 1 tabular form (p. 127)

Taking the normal concentration of the blood calcium as 8 to
11 mg. per cent, most cases in the table show normal (18 cases) or
somewhat Jow (14 cases) values, whilst mncreased values are found mn
only 3 cases.

‘Blood Phosphorus—In LEszLER'Ss first case the value was normt}l.
Rossier and SECRETAN found generally low or very low values in
11 of their cases of Hfi - m 4 of the cases the value was below 3 mg

per cent. (2:3 to 2-5), in the remaining 7 cases it was between 3-1 and
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377 mg. per cent. In 1 case of Camros the value was 32 per cent.
All the values may be considered normal, GrorrmaN and Rousstau
found normal values in 26 cases.

TaBLE 26
Author Caso Age Blood Ca Note
Carr . . . . - Normal .
Eisen - “ 45 “Low ™ .
Lockermt . . . 1 86 105 .
3 47 118 .
4 57 12 .
5 43 92 .
[ 75 100 -
70 67 122 Male
10 79 96 -
11 67 107 .
Fatrowice . . . 3 46 Normal .
RADEMAEER . . . 1 53 110 .
4 41 e
Leszer . . 1 31 Normal .
Rossier and SECRETAN . 3 24 98 .
1 41 01 -
12 17 192 -
15 43 95
16 31 95
17 56 98
19 36 107 .
20 38 96
24 50 98 .
26 43 91
27 59 114 .
29 62 92 Male
30 44 100
33 43 101
3t 18 96 .
Byl 36 102
39 40 97 .
Heyprmrs, and STENGEL . Tnereased
OTH - . . Inereased
Casros 12 67 100
GroLraay and Rousseav | 26 cases Normal
HeNgcrEN 4 60 9810101

RBlood Phosph The first, esti of blood phosph in
Hfi are to be found 1n the papers of Roarrs. He found no change from
normal. In Campos’ Case 7 the value was 6.5, which must be considered
as being somewhat low (normal, 10 to 20 UK )

Basal Metabolism—Some authors have measured the metabolism
in MS or Hfi. Carr found that there was a low basal metabolic rate.
Somoayr and Bak found i therr first case a value of +1 per cent.
BaRTELREIMER gives normal values. ROSSIER and SECRETAN nearly
always found values which were within the normal limits, in only
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3 cases (16, 17 and 26) was the basal metabolism distinctly increased.
Kiaer found 103 to 117 per cent. in a 29-year-old woman and in a
23-year-old one 122 to 153 per cent. CAMFOs notes in Case 1 — 19 per
cent., in Case 2 +10 per cent., in Case 9 ~ 5 per cent. and in Case 12
~3 per cent. In 2 eases at our disposal (in Group VI) the basal
metabolic rate was estimated. In Case 2 - 15 per cent. was recorded
and in Case 4 +7 per cent. GRoLLMAXN and RoUsSEAU also investigated
basal metabolism and in most cases found variations within +10 or
~10 per cent. of the normal. The variation in these values hardly
allows any conclusion to be drawn.,

In 16 of their cases, among them 14 with Hfi, RosSIER and SECRETAY
examined the specific-dynamic effect of proteins and found in 10 cases
normal values, in 4 cases a relatively mild and in £ cases a rather intense
reaction.

The 17-ketostercid content of the urine, which seems to be of
considerable significance in the diagnosis of CS and disorders of the
adrenal cortex, was examined in 10 of GroLLyax and Roussest’s
patients. The excretion was 3 to 7 mg., entirely within the normsl
limits.

Prognosis

Some authors venture to express an opinion on the prognosis of
Hfi or MS. Moz (1938) says that adiposity disappears as the disease
develops, whilst the general disturbances remain and the prognosi§ O,f
the syndrome is, at least for the present, * tout & fait mauvais.
According to K1sEr (1941) the prognosis 1s rather bad. Some cases
may remain stationary but others will progress, and the disease may
end m enormous adiposity and complete dementia ANDERSEN (1942)
regards Hfi as being a serious endocrine disorder m younger women

E, THERAPEUTICS

Before 1935 the treatment of the presenting clinical features in M8
and Hfi seems to have been purely symptomatic, but m the last ten
years attempts have been made mn several countries to influence the
supposed symptomatology of these pathological conditions by more
fundamental therapeutics. Two methods are avalable. medical
treatment or surgical mtervention

MoorE {1936) confesses to therapeutic difficulties : *‘ There 1s no
specific treatment yet in view, but there are, however, certamn ratronsl
indications upon which treatment can be based These are of two
orders : measures to combat the metabolc imbalance, where the
existence of such can be established, and measures which are to be
considered as local treatment of Hfi.”
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Some authors recommend a hormonal treatment. Rocer had
treated & 52-year-old woman with eonsiderable Hfi, obesity and head-
aches symptomatologically without success, after which he was
successful with gynergen therapeutics. He does not mention which
symptoms were alleviated, but the effect of gynergen upon headaches
is well known. Mox1z (1938) had no success with endocrine treatment
or radiotherapeutics.

Rossir and SECRETAN (1940), who acted upon the view that MS is
an infundibnlo-pituitary disorder, used preglandol (Hoffman-La Rache)
in several cases, mainly intramuscularly, in increasing doses until 1 to
2 ¢ c. were given four times weekly, this treatment also causing shight
anaphylactical reactions. Two cases were refractive but, on the other
hand, 3 cases were favourably influenced. menstrnation became regular,
the subjective symptoms and sleep disturbances ameliorated. Some
other cases which were not so fully described showed that preglandol
has a favourable infl on the symp tology of the Hfi.

Brief mention may here be made that BExNHOLD (1940) has also
reported on successful treatment of CS with ovarian hormone and
thyroid preparations.

BERBLINGER, who, generally speaking, is sceptical of the supposed
symptomatology of MS, writes in 1943 : ““ In so far as therapeutics are
necessary at all in this connection, an attempt could be made to
dimimsh the functions of the anterior lobe of the pitwtary by means
of sex hormones.”

Among other therapeutic measures which have been tried by
different authors there may be mentioned CARR (1936), amino-
acetic acid by feeding large qua.ntmes of gelatm daily; TrRELLES and

MexDEs {1939) r d t of the dis-
turbances of calcium and fat meta,bo].\sm, PexDE (1940) has tried a
very licated ¢ with parath xoid | b)
mouth together with cal horesis b; 1 i

y the

route (according to Boucianox), which has ca.used the headaches to
disappear; while for viriloid obesity, thyroid hormone and folliculin
n high doses are given, and for insufficiency of the prtuitary body,
hormone of the anterior and posterior lobes

Moorg (1935) had already dlscussed surgical intervention in the case
of signs of d as a result of hyperostosis,
while in 1936 he ded surgxca.l it in cases of psychical
manifestations which might progress to dementia, ‘it appears that
much good might be accomplished by turning down the frontal bone
flap.”

Jares (1936) and MoOReL (1937) share & like opinion but, on the
other hand, Moxz seems to decry surgical treatment.

RADEMAKER (1938) was probably the first to operate on a case
of Hfi: it was the case of a 53-year-old woman with a Ppsychosis

9




130 MORGAGNI'S SYNDROME

{melancholia, paranoid ideas, mutism, negativism), At trepanation a
typical Hfi which had been radiologically diagnosed was revealed. This
wa~ chiselled off and the bone flap was replaced.  After the operation
there was a iderable lioration.”  According to Jacossey
and Nietsex (1042) even in Denmark there s to be found a certam
experience in the surgical treatment of Hfi. However, further notes
on the results obtained are not available.

1t is no wonder that the treatment should be so much in the dark.
for the etiological factors of MS and Hfi have been so scantily analysed
(JENsC).

F. PATHOGENESIS OF FRONTAL HYPEROSTOSIS

General Statements

Before discussing the different theories of the pathogenesis of Hff
1! 1s necessary to subnut the general normal and pathological changes of
the voof of the adult and senile skull to a closer analysis. A comparison
of the frontal hyperostosis with other wmore or less similar formations of
new bone on the inner surface of the skull also sheds valuable light on the
problem.

Apart from individual exceptions the youthful brain and skull stop
growing between the twentieth and twenty-fifth year of life. Already
at this stage the appearance of the calvaria varies, because the shape,
thickness and weight of the skull as well as the thickness of the tables
and the density of the diploe vary individually At later ages the
skull has therefore acquired a highly individual shape, which is in pard
genetically conditioned, but for the rest apparently also depends on
mechanieal and endocrine influences.

The general sensle changes of the calvaria, which, in my opinion, have
Dbeen all too Little idered in the d fon of the pathogenesis of
Hfi, were observed as early as 1828 by Broussais. He wrote: “The
bram cannot sink together and concentrate on itself without being
followed by the cranium To this is due the separation of the inner
table from the outer, as the latter is less disposed to follow the brain
when it draws back ” A similar argument was also advanced by
SoMMERING (1844).

8aUVAGE (1870) went into the matter at greater length. He stressed
—aquite rightly, as a fundamental pomnt—that the normal andA the
patllolcgiml Iie very close to each other in the agemg organism ;
« . . I'¢tat physiologique et le pathologique sont si voisin l'un de
Pautre, qu'il est souvent bien difficile de tracer la ligne de séparation
entre les deux ”

Atrophy of the brain causes & change of shape and an atrophy of
the skull: * Owing to the extensive shrinking of the brain . . the
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cranium becomes deformed : the resulting condition is senile atrophy.”
According to SATVAGE this atrophy is much more pronounced in women
than in men: *We have observed that in women the predisposition
to atrophy here discussed is at least three times as great as in men.”
And he writes, with regard to the thickness of the senile skull and its
different layers: “In old age the two layers sometimes increase in
thickness at the expense of the diploe—th: t diti
while in other cases the cellulz of the diploe increase in volume. As
regards the thickness of the cranial tables it varies considerably in
later ages, so that we may find either hypertrophy or atrophy of the
cranial tables.”” A final passage would seem almost to refer to the
thickenings to be found in frontal hyperostosis: *formed by the
increase in thickness of the bone by means of new bone formation on
the interior surface of the bone,”

In 1890 HuMeHRY gives pregnant expression to practically the same
views t—

1t 15 well known that shrinkage of the brain substance, associated with
old age, general wasting or prol d alcoholism, is 1 ded

an werease of fluid in the meshes of the pa mater or s thickening of the
calvanal part of the skull or with both these conditions. . . . The thickening
of the skull wall in old people takes place chiefly, if not exclu<ively, on
the interior, and is commonly first and most marked beneath the domes of
';he frontal bone, on the two sides of the median line, over the part of the
SR v ORI - LSRRy 0L

by

STrOEBE (1903) draws especial attention to the * malleability ™ of
the skull even in adults —

“ The change of shape develops through disap of bone sub:
on the one side and new formation of bone on the other . . A decrease
of the skull content, owing to total or partial inhibition of the development
of the bramn or to shrinkage or atrophic processes in the brain, may entail
a diminution of the cramal cavity However, if & compensatory hydrops
ex vacuo develops during the shrinkage of the bram, this diminution of the
cranial cavity may fail to appear The reduction of volume, whether it
¢onsists in a local, partial or general narrowing, 13 m the adult skull caused
by deposits of bone on the mtenor of the skull, especially beneath the domes
of the frontal and parietal bones, so that a thickening and selerosis {con-
centrical accommodative hypertrophy) of the bone, at first not accompanted,
by any pronounced change of the outer shape of the skull, may develop.
. In many cases the decrease m volume is affected prncipally by the
inner table of the cranial bones, but advances gradually over the air-
containing bone cells in the anterior and medial cranal grooves concentrically

into the wnterior of the skull, during this procedure the arr cells may ncrease
enormously 1n size. . . b

The perpendicular part of the frontal bone over

* Tr {like the folls

by the present author.
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{melancholia, paranoid ideas, mutism, negativism). At trepanation a
typical Hfi which had been radiologically dingnosed was revealed This
was chiselled off and the bone flap was replaced. After the operation
there was a “ considerable amclioration.”  According to Jacopsexy
and Niersex (1942) even in Denmatk therc is to be found a certain
experience in the surgical treatment of Hfi. However, further notes
on the results obtained are not available.

1t is no wonder that the treatment should be so much in the dark,
for the ctiological factors of MS and Hfi have been so scantily analysed
(Jex<en).

F. PATHOGENESIS OF FRONTAL HYPEROSTOSIS

General Statements

Before discussing the different theories of the pathogenesis of Hft
i1 15 necessary lo submit the general normal and pathological changes of
the roof of the adult and semile skull to a closer analysis. A comparison
of the frontal hyperostosis with other more or less similar formations of
new bone on the mmner surface of the skull also sheds valuable light on the
problem.

Apart from individual exceptions the youthful brain and skull stop
growing between the twentieth and twenty-fifth year of life. Already
at this stage the appearance of the calvaria varies, because the shape,
tinckness and weight of the skull as well as the thickness of the tables
and the density of the diploe vary individually. At later ages the
skull has therefore acquired a highly individual shape, which is in part
genetically conditioned, but for the rest apparently also depends on
mechanical and endocrine influences.

T'he general senile changes of the calvania, which, in my opinion, have
been all too hittle idered in the di; jon of the pathogenesis of
Hifi, were observed as early as 1828 by Broussais. He wrote: “The
brain cannot sink together and concentrate on itself without being
followed by the cranium. To this is due the separation of the inner
table from the outer, as the latter is less disposed to follow the brain
when it draws back ” A smmilar argument was also advanced by
SoMMERIKG (1844)

SaUvaGE (1870) went into the matter at greater length., He stressed
—qute rightly, as a fundamental point-—that the normal and the
pathological lie very close to each other in the ageing organism .
.. Détat phbysiologique et le pathologique sont st voisin l'un de
Yautre, qu'il est souvent bien difficile de tracer la ligne de séparation
entre les deux.”

Atrophy of the brain causes a 'change of shape and an atrophy of
the skull : “ Owmg to the extensive shrinkmg of the bramn . . . the
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of the atrophy of the brain” According to REICHARDT 1t is neither

pically nor mi pically possible *“to determine even
approximately whether a certain calvana was equally thick at the
beginning, or whether it thickened only because of the pathological
processes in the brain.”

ScHLESINGER (1914) speaks only in general terms :  The cranial
Lones pass gradually through iderable changes which engage the
sutures, but also the shape and structure of the bones ”

Concerning the questions here discussed, THoMA"s {1916-17) detailed
investigations into the growth of the skull and its disturbances only
show that the histomechanical examination of the skull is m many
respects still rather deficient as TroMa himself says. He nevertheless
considers it * probable that further mvestigations into the hyperostosis
may succeed in devising & method of measuring the pressure relations
hetween the skull wall and the brain.” The following observation by
TuoMA 15 rather interesting from our point of view, i.e., that the
impressions and ridges on the interior of the skull develop because
“ the pressure exerted on this surface by the convolutions varies in
degree.” Other “ tensions, deriving from the traction of muscles and
gravitation,” are also of importance in the development and height of the
ridges. THoMA’s purely mechanistic point of view will be discussed below.

A work of especial importance for the present problem 1s that
published by Loescurs and WEINNOLDT (1922). After the first stage
of growth, and after a stage of equilibrom 1n the cerebrocranial system
between the ages of 20 and 30, there begins eventually a third stage,
characterized by & senile decrease in volume of the brain.

““For a time this 13 undoubtedly compensated for by an increase in the
flud content of the ventricles, the soft membranes and the subdural space,
but the skull, too, shows a very lively reaction, we find a great deal of
deposition of parallel lamelle on the mmer table The laying down of
bone is, however, himited to certain regrons, namely, exclusively, to the parts
which form the calvaria, while resorptive pracesses can be ohserved bath
before and afterwards at the base The reason for thrs localization 1s as
follows As s00n as the brain becomes smaller than corresponding to
the volume of the skull, 1t sinks downwards with 1ts whole weight into the
cerebrospinal fluid and presses on 1ts basal surfaces, while the space above
st 18 filled up with cerebrospinal flmd, which 1, however, exposed to a constant.
resorption pressure, and 1t 1s 1n this way that a pressure release develops
on the mteror of the calvania  This seems to be most effective in the regions
where the dura is but loosely attached to the skull . here the most pronounced
deposition of bone sets in while the areas mn which the dura adheres to the
sutures, the fals or atound the arteries show comparatively hittle proliferation.

Tho awmanllo can

Trodya criticized LoEscHke and WEINNOLDT'S statements in a
later work, clamming that 1t is ¥y to diff between the
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the supraorbital ridges upwards and laterally may also often have a double
wall and contain air-filled cavittes. 1n such cases the tabula interna, arched
above the cavum cranii, often shows a distinct and deep impresion of the
adjacent surface of the brain: depressions correspond to the convolutions,
while sharp and pointed bone ridges outline the grooves. In this way and by
{his concentric accommodative atrophy of the bone* a picture of the interior
surface of the bone may develop rimilar to that found in eccentmc atrophy
due to brain pressure ”

STROEBE apparently gives no special data on the frontal hyper-
ostosis proper, and the long quotation, translated into French in
MoreL’s work (who for the rest quotes from DIETZ) seems to refer to
other types of bone changes.?

BERNSTEIN, too, touching briefly on this displacement of the two
tables towards the brain, speaks of a concentric atrophy of the skall
roof— as Erpiemv remarks, this does not apply to the senile hyper-
ostotic skull roof, where the bone certainly is displaced towards the
interior of the skull, although 1t does not hecome atrophic but hyper-
trophic instead. By simply substituting *skull ” for *skull roof ”
the expression, * ic atrophy,” b justified.

In a work on progressive paralysis ALziEIMER (1904) deals with the
transformation of the skull. He found thickening of the skull roof and
substitution of the diploe by compact bone tissue in 18 of 31 cases,
further in § of 7 cases of senile dementia, in 4 of 5 cases of chronic
alcoholism (the last- foned cases showed signs of being incipient
stages of dementin precox), in 2 of 5 cases of epilepsy and in 5 of
16 cases of cerebral arteriosclerosis. According to these findings a
thickening of the skull wall with an accompanying disappearance of
the diploe can be observed in many mental diseases with atrophy of
the brain

REICHARDT (1906) and his pupils SuessE and Mever (1908) and
StepEL (1909) made further investigations into the skull changes m
atrophy of the brain. REICHARDT is very sceptical of the opmions of
the earlier authors, quoted above. He rephes in the negative to t}fe
question whether there occurs a dary dative tric
hyperostosis of the skull bones subsequent to a primary atrophy of
the brain mn cases of paralysis “ When comparing the volume of the
skull and the weight of the brain and, on the other hand, the weight
and volume of the celyarial bones, it seems quite 1mprobable that the
calvarial bones have a tendency to thicken secondanly m consequence
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women than in men, * the condition must be due to a disorder of some
structure peculiar to the female which is as yet unknown ™ (MoorE,
1936)

MoRTIMER'S (1937-38) investigations mnto the role played by the
hypophysis in changes of the skull shed a new light on the pathogenesis
of difizse osteoporosis, sclerosis and thickening of the skull.
Demineralization (osteoporosis simplex) was found in the cranial
skiagram of animals after treatment with thyroid by mouth or pituitary
thyretropic hormone by injection A similar result was seen after

i d admini; ion of adr opic hormone in young animals,
but there is doubt as to the specificity of this effect. Cranial sclerosis
was best seen in the calvaria, frontonasal angle and tympanic bulla,
after prolonged dosage of parathyroid hormone. Sclerosis was also
produced by prolonged administration of erude alkaline anterior lobe
extracts, above all, in hypophysectomized animals. This was par-
ticularly true as the animal became resistant to the ketogenic effect
of such hormones ; such sclerosis was associated with marked obesity.
This last happening is of special mterest as affording a possible

)l for the high freqy of the iation of cranial i
and adiposity in women.

After ini diologically 494 ¢ dysplestic” skulls, 63 per
cent. of which were female, MORTIMEE classified them mto four types
of “ dysplasia,” two of which were indicative of hyperfanction of the
anterior lobe and two of hypofunction.

Cases. Males Females
Group I—
Hyperfanction  Acromegalod dys- | 274 | 57 percent. | 43 percent.
plasa. (In this group 75 cases of
the age of 17 years and under—
42 males and 33 females.)
Group II—
Hypofunction, possibly following | 130 | 10 ,, %0
over-activity. ~Sclerosis
Group III—
Hyperfunetion  Dwarfs N 19 10 9
Group IV—
Hypofunction. Selerosss . 7 5 06
Total . . . .| 494

The sclerosis present in the two related Groups IT and IV was
about ten times as frequent in women as in men, and is, according to
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senile involution of the skull and hyperostosis of the cranial bones.
Troma, too, considered the first as the consequence of a decrease in
volume of the brain, while hyperostosis of the skull, Iying beyond the
region of physiological processes, should be derived from the diminution
of the critical value of the tension of the material.

In a study of the senile changes in the roof of the skull, ErprEN
(1935) agrees with LokscHrE and WEINNOLDT,

shr *- -rer v T+ T "7 of the calvaria in which
the -« .. nam, although there is a
dis he inner table more than

the outer, which explains why the bone increases in thickness.

This dislocation of the inner table towards the brain is due to a
formation of new bone in the dura, with bone lamellxe and cement lines.
ErpueiM reproduces o very good picture. His work is, for the rest,
filled with interesting observations, which, however, we lack space to
discuss in detail.

Our own investigations into the histology and histogenesis of the
senile roof of the skull completely confirm ERDHEDM'S results.

Tt has long been known that thickened skulls, sometimes light and
porous, sometimes heavy and scleratic, may be found not only in old
people but also sometimes in younger ndividuals before the age of
50, and especially i women Nevertheless o closer analysis of the
different morphological shapes and the causative conditions was lacking
until about twelve years ago (1935-36) It is therefore to MOORE'S
credit to have undertaken the first great elucidatory survey of the
various diffuse types of hyperostosis. Moorg differentiates three types
among the more or less diffuse hyperostoses : nebula frontals (frontal
cloud), Hed and Hfp  Tho nebula frontalis appears as a trnangular or
ovoid area of density and thickness in the squama frontalis. It is a
process himited to the diploe, thus leaving the tables unaffected and
therefore not always visible from the interior at antopsy. Nor does ﬂfe
T o4 -ve-rls — -7 -y here to do with general sclerosis

ie diploe, and often accompanied
Moore the Hfp—in our opinion
a.“mther common type—1s the least defimte and most mfrequent. The
diffuse hyperostoses, as Hfi, being incomparably more frequent 1n
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was also first suggested by CLouston. It recalls an older theory con-
cerning the development of the pregnancy osteophytes, also mentioned
bnefly by Lorscuke and WEINNoLDT. According to this theory, and
in spite of nothing being known of any decrease in weight of the
mother’s brain, the thickening of the mner table, occurrmg during
pregnancy, was considered to be probably the consequence of a decrease
in volume of the brain, *“ which 15, however, in any case as regards
pregnant women, not the only factor which eheits proliferation of the
bone,” as hormonal stimuli can be taken into consideration. Even
according to Narro (1924) Hfi is at fint * a substitute for the space
which has developed through atrophy of the brain”; sometimes,
however, the enostosis looked more like tumour formation. DRESSLER
(1924) explains the remarkable frequency of hyperostosis in old women
by referring to the early and more marked onset of senile atrophy of the
brain in women He believed that he had found an important contribu-
tory factor in the sinking back of the brain during prolonged stay in bed,
which might alone, even when there is no distinct atrophy, exert “a
sufficient pressure-releasing effect on the superimposed bone.” DrESSLER
also draws attention to the boune changes durng pregnancy, which
likewise might play some rdle mn the development of hyperostosis.
REDAELLI (1931), LasErRE (1934) and GescuickTer and CoPELAND
(1936) adopt CLousrox’s, Narro’s and DressLER's theory, which will
henceforth be called the compensation theory.

This theory, which had many supporters, was doubted by vanous
investigators-—for mstance, by Grelc (1928), who considered it “ more
than doubtful,” and by STEwarT, who very nghtly stressed the

freq of extreme hyp osis as compared with the frequent
occurrence of semle atrophy of the bramn. In a later work SrewarT
also denies that, in Hfi, reduction of the volume of the brain stimulates
the deposmition of new bone on the mner table of the frontal bone.
STERTZ, too, rejects the theory of a secondary hyperostosis subsequent
to an atrophy of the brain, in s opmion the Hfi is * prmary.”
According to MonTz the cause of Hfi 15 mndependent of atrophy of the
brain, whereas, on the other hand, Hfi may itself exert a considerable
pressure on the brain

Our ownnvestigations pownt 1n the same direction as those carred out.
by GrE16 and STEWart The tables on page 73, where the case reports
from Groups IIT and V are recorded, seem to mdicate fairly definitely
that there is no direct correlation between Hfi and atrophy of the brain.
In several cases extreme hyperostosis is found together with a normal
or even great weight of the bram, but there are also many cases with
pronounced strophy of the brain without any trace of hyperostosis.
If atroply of the brain were in any way connected with hyperostosis,
such a correlation night erther consist in the atrophy’s facilitating the
development of hyperostosis, or perhaps more probably m a common
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, MorTryer, a sign of hypofunction of the pituitary, accompanied by a
well-marked disturbance of carlhohydrate and fat metabolsm. ‘In
both groups the sclerosis correlated closely with obesity. Morriier
also suggests that it is here not infrequently a familial genetically
conditioned anomaly, n familial dyspituitarism; he also points out
that the cranial dysplasia is of considerable diagnostic value in the
clinical recognition of pituitary function in the individual.

Summing up the above discussion we find {hat there are two faclors
which especially elicit diffuse changes of the skull—a mechanical one,
ie. afrophy of the brain, and an endocrine, more or less polyglandular,
Jactor. These two principal factors are actually not so opposed as it
might seem ; the atrophy of the bramn is itself clearly to  great extent
of endoctine origin. Besides these two principal factors & third one
must be mentioned, viz., the genctic factor, which will be discussed
below.

The Pathogenesis of the Frontal Hyperostosis

Morgaont, whose detailed description was quoted in the
introduction, restricts himself to a pertinent, purely formal, genetic
observation: “ Omnis ex substantia erant magis alba, quam in toto
cranio, ut ex nova ossex substanticxe accessione, & quasi effusione facta
esso viderentur.” He does not say anything as to the origin of this
new formation of bone tissue

RorrTavsky and VIRCHOW, too, discuss only the morphogenests of
the Hfi, which they consider to be “ the result of an increase in bone
formation without any known reason.”

The various theoties regarding the pathogenesis of frontal hyper-
ostosis have all been published during the last fifty years. It is not
difficult to distinguish between the following eight princepal theories —

1. Hyperosiosis is the result of repeated congestion wn the insane—
This theory was first advanced by CrocstoN {1896)—his patients
suffered from “ alternating insanity ” BEapLEs (1898) and SHATTOCK
(1913) agreed with CLouston’s view of the importance of perodical

gestion. We will | forth call this theory the congestion theory.
Tt seems to be nearly exclusively based on observations of nsane
mdividuals. As Hfi 1s by no means found exclusively in such autopsy
materials, but also m mentally completely normal subjects who never
suffered from any congestion. this theory need not be discussed any
further.

TrOMA, too, believed that “ 1n the circumseribed local hyperostoses

1t was mamly local disturbances of the ecirculation and
innervation” which came into consideration. This theory, too, has
o real foundation n fact.

2. Hyperostosis 1s o be considered as a compensatory new formation of
bone in senile atrophy of the brawn. Like the preceding theory, this one
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Tiere lead to the breaking up of the connection between the dura and
the frontal bone.

SCHNEIDER considers this theory ‘not quite satisfactory, though

di probable,” and inds his readers of THoMA’s histo-
mechanical investigations into the growth of bones, and particularly
theskull On the other hand, Troxa does not dwell long on the effect
of traction but discusses mainly the 1mportance of load and pressure.

Moxiz is a convinced supporter of Morew's theory regarding the
importance of the pull exerted by the dura.

4. Kxaces and various Italian authors, e.g., BERTOLOTTI, NICOTRA,
Dovwt, Pexpe, Fumarora and others, connect Hfi with sinusitis,
“ end itis * and ¢ end is,” as well as with pachymeningitis,
osteitis, “ osteosis,” ** neurohypophysitis ” and other similar conditions
originating in the accessory sinuses of the nose. As real inflammatory
changes have apparently never been observed here, and as terms like
* endoeraniosis * and * osteosis ” scarcely correspond to any exact
conceptions, we do not find it necessary to discuss these theories.

5. Some authors interpret Hfi as a syphilitic change. Lert and
Cotrexer found, in the Musée Dupuytren, a series of syphilitic skully
with Hfi. BrrreLor and PexpE hold the opmion that the simul-
taneous occurrence of syphilis and Hfi is not accidental ARCHANGELI
interprets Hfi as a sign of congenital lues, and DEFRANCO considers it
very probable that syphilis may bring about this hyperostotic process
In the light of our present knowledge it seems unnecessary to diseuss
these assumptions further. Even GREIG denied it categorically.

6. Nor does another opinion, suggested by BONNAMOUE and Jayiy
as well as by Picarp, viz., that Hfi represents a local Paget-like change
in the bone, require any further discussion. The histological pictures
lend no support whatever to such an assumption.

7. Hyperostosis is, above all, the expression of a disturbance of the
calcyum metabolism  This theory was first suggested by Grere (1928)
and afterwards taken up and modified by Moren and Moore. In 1933
MooRe characterizes the frontal hyperostosis * as a disorder of calcium

metabolism in which that mineral is present in excess in the organism.”
Later ex aiming at d trating some definite metabohe
disturbances, did not, however, yield any positive results (Moorg, 1936)
Rotn (1941) concerved of a newer, more compheated calcium theory —

“ Cr tion of the calvarium gives the impression that there has been
a deposition of calcium salts on the endocramal surface of the mnternal table
m the affected regions with subsequent stimulation of the actwity of the
neighbounng osteoblasts, so that new bone is formed. The passage of large
amounts of caleum salts o the cercbrospinal flmd and through the

minam e e el d B3

the Low ot the cerebrospmal thud 13 likely to be slowest, and where there
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causative faclor eliciting both atrophy of the brain and frontal hyperostosis,
The higher frequency of senile atrophy of the brain in women has long
been well known and Hfi oceurs nearly exclusively in women, It is,
nevertheless, rather far-fetched to assume a compensatory new
formation of bone in the shape of frontal hyperostosis in cases of atrophy
of the brain, .\s mentioned above, the shrinkage of the brain elcits
other changes of the skull.

DRESSLER'S suggestion that the sinking back of the brain through
prolonged stay in bed was of importance does not seem very well founded
Apart from the fact that bedridden people may change their position
frequently and lie now on one side, now on the other, and that in many
patients the forehiead is not at all the highest point of the skull, clinical
mvestigations show that many patients with Hfi have only been con-
fined to bed for a very short time. Even if we assume an extremely
rapid development of the bone formation on the inner table—which
is not compatible with the histological picture, however—we are
certainly not justified in connecting Hfi with the stay in bed. It must
also be borne in mind that Hf attacks women almost exclusively,
which makes this last tioned theory completely worthless.

3. Hyperostosis is the response fo the formative stimulus caused by
ke traction of the adherent dura. This theory was proposed by MoREL
in 1930. In his opinion the weight of the brain and of the cerebrospinal
fluid was transferred to the dura; the ridges and impressions on the
interior of the frontal bone were arranged exactly according to the play
of the forces of traction. To this local factor must be added a further
etiological one of the nature of a general endocrine disturbance (see
below). This theory will henceforth be called the fraction theory. It
has some points in common with DRESSLER'S theory that the origin of
liyperostosis should be sought for mn the patient’s prolonged stay in
bed. In my opinion MoreL and other authors have mismterpreted
the teason for the conspicuous adherence of the dura to the inner table.
The adherence of the dura to the inner table implies, as stressed by
ErpHEIM, primarily the existence of a highly increased biological
connection between the bone tissue of the frontal bone and its
periosteum, the dura. We find such an intimate connection of
Periosteum and bone tissue wherever new formation of bone is gomng
on. It may be observed at the mner table of the skull when the brain
and the skull are growimng—n youth—or again when the bony skull
once more must adapt itself to the shrinking bramn., There is no doubt
that the hyperostotic mner table resembles to a certain degree th.e
uneven nodular msertions of tendons and muscles to the bones , this
does not Justify the assumption of traction exerted by the adherent
dura, however. In this connection the two brefly mentioned cases of
cerebral tumour (p 64) are very mstructive, the erosion of the mmner
table, caused by the chronically mecreased mtracranial pressure, can
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Tere lead to the breaking up of the connection between the dura and
the frontal bone.

ScANEmDER considers this theory ** not quite satisfactory, though
exceedingly probable,” and reminds his readers of TrHowA’s listo-
rechanical investigations into the growth of Lones, and particularly
theskull. On the other hand, TroMa does not dwell long on the effect
of traction but discusses mainly the importance of load and pressure.

Moxiz is & convineed supporter of MoREL's theory regarding the
importance of the pull exerted by the dura.

4. KxaGes and various Italian anthors, e.g., BERTOLOTTI, NICOTRA,
Doxvr, PexpE, FuMarora and others, connect Hfi with sinusitis,
“end itis ”” and * end iosis,” as well as with pachymeningitis,
osteitis, “ osteosis,” * neurohypophysitis ” and other similar conditions
originating in the accessory sinuses of the nose. As real inflammatory
<hanges have apparently never been observed here, and as terms like
“ endocraniosis ” and “ osteosis  scarcely correspond to any exact
conceptions, we do not find it necessary to discuss these theories.

5. Some authors interpret Hfi as a syphilitic change. LERI and
Correxer found, in the Musée Dupuytren. a series of syphilitic skulls
with Hfi. Berreror and PENDE hold the opinion that the simul-
R o 1 t aceidental ARCHANGELI

nd DEFRANCO considers it

. f this hyperostotic process.

In the light of our present knowledge 1t seems unnecessary to diseuss
these assumptions further. Even GrEIG denied 1t categorically.

6. Nor does another opinion, suggested by BoxNAMOUR and Jayiy
as well as by Picarp, viz , that Hfi represents a local Paget-like change
m the bone, require any further discussion The histological pictures
Iend no support whatever to such an assumption.

7. Hyperostosis 1s, above all, the expression of a disturbance of the
calcium metabolism  This theory was first suggested by Grexe (1928)
and afterwards taken up and modified by MoreL and Moore. In 1933
Moorz characterizes the frontal hyp * as a disorder of calcium
metabolism mn which that mineral is present in excess 1n the organism.”
Later experiments, aiming at demonstrating some defimte metabolic
disturbances, did not, however, yield any positive results (MoorE, 1936).
Rorn (1941) conceived of a newer, more complicated calerm theory .—

“ Cross-section of the calvarmum gives the impression that there has been

a deposition of calaum salts on the endocranial surface of the mternal table

m tl:e affected regions with subsequent stimulation of the activity of the
MR b SN 4l labee . vl -eon + bl

the tlow of the cerebrospinal flmd is hkely to be slowest, and where there
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would be increased opportunity for sedimentation to occur, In eases of
Morgagni's syndrome accompanied by hypertension and arteriosclerosis
it may be assumed that there is increased permeability of the blood-bram
barnier, but another enuse must be sought for this in those cases in which
there are no changex in the circulatory apparatus, Insuch instancesendocrine
factors appear to be responsible for the increased permeability. . . . In
this connection 1t 14 interesting to refer to Brxpa’s work, showing that an
increase of the permeability of the barrier between blood and cercbrospinal
fluid sometunes occurs during pregnancy. This is probably of significance
in the formation of ¢ puerperal osteophytes * of the skull during pregnancy,
and lend« support to the hypothesis here advanced for the formation of the
hyperostoses of Morgagni's syndrome. The evidence for the relationship
of barrier permeability to menstruation and ovarian function suggests at
least a partial explanation for the prepond of the incid of
Morgagni’s syndrome in females.”

Against the caleium theories of Greig and Moore we might in
the first place raise the objection that they do not answer the question
why a general disturbance of calcium metabolism should cause new
formation of bone so specially localized as, for instance, Hfi.

GREIG's analysis is, in my opinion, not very convineing :—

“The formation of intracranial osteophytes is an innocuouy relief to 2
system supersaturated with calcium, brought about in an area which age
renders least important and which has the necessary blood supply for the
nourishment of bone-forming cells . . Intracramal osteophytes are the
outcome of disuse-absorption from the bony skeleton of caleium and
phosphorous salts in excess of the exsting excretory powers. . . . Should
failure of locomotion be but slowly progressive, the excretory organs
sufficiently eliminate the reabsorbed salts of calcium and phosphorus, and
intracranial osteophytes are not formed ™

MoorE interprets the frontal hyperostosts as “ a disorder of calcium
metaboliem in which that mineral is present in excess in the organism”;
this disorder sets in after the cessation of * menstruation, gestation
and lactation. In a second paper he is already more reserved : “The
ultimate causation of calvarial hyperostosis . . is conjectural. -
The 6 cases in whom intensive clinical studies have been made have
not established that there is a clear-cut metabohe disorder . . . serum
caletum and phosphorus have shown no change . . . it appears that the
condition must be due to a disorder of some structure peculiar to the
female which is as yet unknown,” In his third and last work on this
question MoORE also 15 very reticent - The evidence 1s that the con-
dition is & metabolic disease 1n which, as far as 1s known at present,
fat and calclum metabolism only are at fault . . The disorder at
present cannot be considered as part of any of the endocrine diseases
as such diseases are at present known.”

To this should be added that the numerous determinations of the
caleium values 1n the blood published up to now nearly always show
normal values (p. 126) Against RoTH’s theory 1t might be noted that
‘BENDA’s observed increase 1n permeability of the barrier between blood
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and cerebrospinal fluid during pregnancy is not drrectly applicable to
the barrier between the calvarium and the dura mater.

8 Hyperostosis is eheited by an endocrinologically determined
‘metabolic disturbance. It was perhaps this theory that Boxxamour
and Jayiy had vaguely in mind when examining the endocrine gland-
in their case. However, the first protagonist of the endocrine theory
was, in fact, STEWART (1928) - *‘The association of this condition
(Hfi) with marked obesity in the insane, and especially those of the
female sex, seems to be too frequent to be merely accidental when
considered in the light of the pathological changes ” of the anterior
pitaitary lobe His mi ical material includes 3 cases of MBS,
all women above the age of 60, In Case 1 there was a “ marked

ot marked defict in the ct phil elements and a
strangulation of the cells by tissue.” In Case 2 the pituitary capsule
was thick d, the for lobe scl ic and the cells atrophic ; rather
many Ac’s. Case 3 resembled the other two from the microscopical
Ppoint of view. StEwART thus arrived at his endocrine theory on the
basis of clinical-anatomical changes as well as of microscopical
investigations.

In 1930 MorEL took up this theory and modified it considerably.
He now combined his above-described *traction theory ” with a

e . . T N B

in the anterior lobe it is pnmanly a question of lesions of a kmnd often
found in old people, lesions that for the rest correspond well with those
observed by Stewarr. The changes in the posterior lobe are less
<quivocal : pigmentation, atrophy, calcification. In 4 cases the
examination of the “région infundibulo-tubérienne ” showed changes
of various types such as compression caused by a pituitary tumour,
disorders of the fon and circulation of the cerebrospinal liquor
(eystic plexuses, ependymal or subependymal alterations, pineal cyst),
disorders of the circulation of the blood, or atherosclerotic changes in
the arteries concerned. According to MOREL these changes form the
basis of origin of the syndrome. With STEWART and MoREL’s opinions
Van Booasrr (1930) agreed and also Scurrr and Trerves (1931).
PENDE (1940) also seems to side with these authors when he speaks of
a funetional alteration n the neurohypophyseal region. It is not
clear from his paper whether he has done any histological investigations.
Rosster and SECRETAN (1940} emphasize that numerous arguments
favour an endocrine efiology. The analogies with FS, CS and the
* puerperal osteophytes ** indicates pituitary disorder. As almost all
histol 1 i igations have established that the hypophysis was
normal, the last-mentioned authors side with Morer in declaring there
ust be a change or a dysfunction of the infundibulo-pituitary system.




142 MORGAGNI'’S SYNDROME

In their opinion this is particularly indicated by the changes of the
glucose tolerance curves as well as by the specific dynamic effect of
proteins, the adiposity, the amenorrheea, the disturbed sleep and the
hypercholesterolemia. NiEpSLn (1943) seems to have been the last
to adopt MoRrEL's views.

In 1938 REIDER made an examination of 1 ease of MS with regard
to the changes found by MorrL: * The wall of the third ventricle,
said by MorrLL to be the site of granular degeneration of a type charac-
teristic of Hfi and thought by him to be indicative of derangement of
calcium regulating centres, in this case showed no unusual changes.
The left frontal lobe showed findings characteristic of Alzheimer's
chsease.””

As early as 1936 we expressed the opinion that MS, and especially
Hfi, must be endocrine disorders. The following reasons indicate most
definitely that we have here to do with an endocrine, especially a
pituitary, disturbance, namely, that Hfi is an almost specifically female
anomaly, that it almost only occurs after the menopause, that it
resembles the puerperal osteophytes and that it very often is accom-
panied by constitutional modifications in & masculine direction and
with obesity. Thus theory is further strongly supported by the not
uncommenly occurring combination with acromegaloidism or with
genuine acromegaly as well as by a habitus which sometimes resembles
Cushing’s syndrome  Our histological investigations in 1937 into the
changes in the anterior pituitary lobe did not yield any definite results.
At that time we thonght that we were able to demonstrate a stmultaneous
increase in the number of Ac’s and Be’s, although we stressed that our
investigations “did not as yet permut of any defimte conclusions.
They indicate very strongly the absolute necessity of an exact
quantitative micro-analysis of the human pitmitary body.” And we
maintained elsewhere “ that the picture, at least in an ordinary sub-
jective ¢ estimation ’ of the quantitative relations between the various
cell types, was not pathognomonic ”

In 1 case of MS TarrowIck (1938) observed a “ hypophysitis.
chromica interstitialis productiva,” a change which apparently cor-
responded to that found by Stewarr. In a case of pronounced MS,
Rrrrer found a basophil hyperplasia of the anterior pituitary lobe
and an extensive hyperplasia of the suprarenal cortex, owing to &
superabundant storing mainly of double refracting lipoids. Korpassy
(1938), who made post-mortem examinations of 5 cases of MS, says
that the syndrome 15 indicative of a disturbance of the ovanes and of
the pituitary body. The endocrme glands did not show any relevant
changes, however, 8o that further v are stall Y-

In 1942-43 MELLGBEN carried out careful histological investigations
with the aid of modern methods In 5 cases of MS he found & consta'nh
increase in the number of hypertrophic amphophil cells in the anterior
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pituitary lobe, he observed the simultaneous increase of Ac's and
Be's—which we d ted in some in 1 single case only.
With ordinary staining the suprarenal glands did not present any
noticeable changes, not even a definite positive reaction in VINEs’
sense When using the ponceau-fuchsin reaction small amounts of
red granules appeared in several cases, as ViNEs has described.
MELLGREN connected this with the post-climacteric hirsutism in DS.
TIn tus latest work he describes the hypophyseal changes more precsely :
“The anterior pituitary lobe shows on the whole the same lustological
change in Cushing’s disease, adrenal virihsm, MS, ‘ Cushingoid habitus *
and prostatic hypertrophy, namely, an increase of the number of
hyaline basophils and hypertrophic amphophils, together with a
less constant relative increase of the number of sparsely granulated
basophils  The only difference between the groups in point is that
the pituitary change is quantitatively far stronger in Cushing’s disease
and adrenal viribsm than in Syndroma Morgagni, ¢ Cushingoid habitus,”
and prostatic hypertrophy . The observed pituitary change points
purely morphologically to a hyperfunction of a definite kind in the
Be's, it being demonstrable that the hypertrophic amphophils are in
all probabibty developed from the basophils. Tt seems, therefore,
likely that the increased number of hyaline basophils and hypertrophic

phophils are the expression of a corticotropic hyperfunction of the
antenor pituitary.”

FLODERTS (1944) haa camed out detailed investigations into the

itative ical conditions m the pitmitary m different

pathogemc conditions, among others hypertension and MS. His
material of MS is dertved from 3 cases, where accurate quantitative
determinations, that is, counting of the different cell types, were per—
formed and 4 cases where the q ive $it3 were
under the microscope In some of these cases there was only an Hfi,
while hirsutism and obesity were lacking The results of these investiga-
tions do not support our preliminary rather reserved assumption of
a simultaneous mcrease of Ac’s and Be's. It must be borne in mind,
however, that FLopERDS’ matenal does not correspond to ours in every
Tespect, as we investipated cases with a complete triad (MS), while
Froperus had mainly cases of Hfi without any pronounced vinlism
or obesity. In the case of MS (or, more correctly, Hfi) FLoDERUS
found no divergences at all from the morphological picture observed
m ndividuals 1 whom the syndrome (or better, Hf) was absent.
FropERUS has not made any more detatled examinations of the various
cell types, and therefore does not diseuss MELLGREN'S supposed increase
of the hypertrophic amphophils.

As we have secn, MELLGREY and FLODERUs have made mportant
contributions to our knowledge of the cytology of the endocrine organs
m MS. The question of the pathogenesis of the * leading * symptom
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In their opinion this is particularly indicated by the changes of the
glucose tolerance curves as well as by the specific dynamic effect of
proteins, the adiposity, the amenorrhea, the disturbed sleep and the
hypercholesterolemia. NIEDNER {1943) seems to have been the last
to adopt MoREeL's views.

In 1938 Remper made an examination of 1 case of MS with regard
to the changes found by MogreL: ‘“The wall of the third ventricle,
said by MOREL to be the site of granular degeneration of a type charac-
teristic of Hfi and thought by him to be indicative of derangement of
caleium rvegulating centres, in this case showed no unusual changes.
The left frontal lobe showed findings characteristic of Alzheimer's
disease.”

As ecarly as 1936 we expressed the opinion that MS, and especially
Hfi, must be endocrine disorders. The following reasons indicate most
definitely that we lave here to do with an endocrine, especially s
pituitary, disturbance. namely, that Hfi is an almost specifically female
anomaly, that it almost only occurs after the menopause, that it
resembles the puerperal osteophytes and that it very often is accom-
panied by constitutional Iifications in a line direction and
with obesity. This theory is further strongly supported by the not
uncommonly occurnng combination with aciomegaloidism or with
genuine acromegaly as well as by a habitus which sometimes resembles
Cushing’s syndrome  Our histological investigations in 1937 wnto the
changes in the antenor tuitary lobe did not yield any definite results.
At that time we thought that we were able to demonstrate a simultaneous
ncrease in the number of Ac'’s and Be's, although we stressed that our
investigations “did not as yet permit of any definite conclusions.
They indicate very strongly the absolute necessity of an esact
quantitative micro-analysis of the human pituitary body.” And we
mamtained elsewhere “ that the picture, at least m an ordnary sub-
jective © estimation ’ of the quantitative relations between the various
cell types, was not pathognomome ” .

In 1 case of MS Farrowick (1938) observed a *hypophysitis
chromea interstitialis productiva,” a change which apparently cor-
responded to that found by STewarr. In a case of prononnced MS,
Rarrer found a basophil hyperplasia of the antemor pituitary lobe
and an extensive hyperplasia of the suprarenal cortex, owing to &
superabundant storing wmainly of double refracting hpods Koreassy
(1938), who made post-mortem examinations of & cases of MS, says
that the syndrome 1s indicative of a disturbance of the ovares and of
the Pituit;;ry body The endocrme glands did not show any relevant
changes, however, so that further investigations are still necessary

Tn 1942-43 MELLGREY carried out careful histological investigations
swith the aid of modern methods  Tn 5 cases of MS he found a constant-
ncrease 1 the number of hypertrophic amphophl cells i the anterior
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Kxacas (1926) apparently possesses a wide experience of the changes in
acromegaly. Accordmg to him the changes of the calvaria are not nearly so
pronounced as those found m the jaw-bones, the supraorbital arch and the
facial bones Their thick varies iderably Most lie skulls
are thicker than normal ; in some very few cases they are so thick that they
resemble the calvaria found mn osteitis deformans. In some cases the two
tables are clearly outlined, but in others it is impossible to distinguish them
from the dense diploe The frontal bone 13 the first part to be attacked, and
undergoes the most extensive changes; in many cases there is a tendency
to form small dense osteomata on the inner table.

CosamG and Davinorr (1927}—Case 1 Man, 52 years old. The bones
of the skull, particularly the frontal, were greatly thickened ; the increase
appeared to be confined to the inner table, and rough hyperostoses extended
over practically the entire mner surface of the frontal bones The ocerpital
bone was thinmer. Testes 74 g., hyperplasia of the interstitial cells
Case 2 Man, 40 years old  Great increase in thickness and density of the
cranial vault, more pronounced in the frontal region. Testes 23 g, highly
atrophic and sclerotic  Case 3. Man, 36 years old, suffering from diabetes
The calvaria was remarkable for 1ts thinness wheremn 1t differed from the nsual
acromegalic skull There were & few frontal enostoses and the greatest
thickness was 6 mm Testes very small, only 2x25 em  Atrophy and

ded jation of the hel X i itial connective tissue,
no Leydig’s cells, Case 4 Woman, 52 years old Acromegaly; pitmtary
adenoma  Nothing unusual noted regarding the cranium

Greie (1928)—Case 18 Nullipara, 48 years old Acromegaly from the
age of 14, The frontal part shows nodular osteophytic growths from each
side of the sagittal sulcus to the obliterated coronal suture  Antenorly the
v v e Lo e e Liad

MoreL in hus work was greatly i n galy, and
the change« found in MS with those observed in acromegaly The mieroscopical
pictures of the bones resembled one another, and the localization of the
hyperostosis is analogous in certam respects , finally, symptoms of acromegaly
and of Hfi were m some cases present simulfaneously (cates published by
BeapLes, Narro and GREIG)

In 1936 Moore found three clear-cut examples of acromegaly i Hed
(40 cases), and observed further that 17 kabl les of y
41d not show any increased thickening of the calvaria. When studying the
Xerays from 27 cases of acromegaly he found “that the hypertrophy or
overgrowth of bones in that dicease was readily distingmshed from' the
changes of hyperostosis

TroELL (1938)—Case 1. Woman, 43 years okl Acromegaly and thyro-
toxicous, pituitary adenoma Case 2. Woman, 41 years old, acromegaly
and thyrotoxicosis, Hfi, no post-mortem examination °

According to Soro (1939) the hyperostoses extend over the whole skull
n acromegaly.

Avrzsox, BERTHOUD and BraxTwaAY (1944-13) observed a case of acro-
megaly combmed with Hfi in a woman aged 66, during fourteen years
Except headaches there were no symptoms helonzing to Morel’s syndrome.
No autopsy- :

10
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within Morgagni’s triad, the Hfi, still remains unanswered, however.
As the cell changes observed by MELLGREN are to be found in syndromes
with Hfl as well as without Hfi, their pathogenetic réle in Hfi seems
at least questionable ; that the two other components of the MS are
causally closcly ted with these ch seems to be proved by
MeLLGREX’s investigations. FLODERUS was unable to demonstrate
any certain divergences from the cytological picture in cases without
Hfi. This, too, indicates that the question of the cytological conditions
in the pituitary in cases of Hfi still remains unanswered.

The theory of the endocrine nature of Hfi receives an additional
support from observations often made on acromegalic skulls,

But little attention scems to have been paid to the changes in the
wnner fable in acromegaly, although they evidently are by no means raze.
As a matter of fact the ordinary textbooks give nothing but vague
suggestions, 1t seems on the whole uncertain whether the conditions
are the same in men and women or not.

In MaRIE’s classical case, a 54-year-old woman, examined post mortem
by Brooa, the calvana was thick and spongy. No changes resembling Hft
were mentioned. The following cases are quoted from the later literature .—

BeapLes (1898)—Woman, 40 years old, with x}cromegaly and obesity.

- \ . .
thin only at the temples, flat osteophytes on the interior surface of the
frontal bone,

RENHARDT and CREUTZFELDT (I913)—Man, 47 years old. Smooth
inner surface of the calvaria  The inner surface of the frontal bones, espemall_y
the right one, is farly uneven and nodular. The testes are small, atrophic
and degenerated.

NA1TO’S (1024) 9 cases show the followmng changes in the frontal bone
Case 4. Man, 43 years old, “ hyperostosis principally in the region of the
frontal bone ¥ Case 5. Woman, 46 years old, calvaria 12 mm. thick, the
inner surface of N coT : -
artertal sulci are
of the frontal bot
diploe 8 mm. C:

28 1n cases of M. .. . X
only a moderate thickening of the calvaria. Among the cases with Hti he
has a further 2 where there is erther @ prtwitary tumour or where such a
tumour is suspected. Case 9 Woman, 82 years old, with pituitary tumour
(acromegaly) and semle hyperostosis of the frontal bone Un the ntenor
surface of the frontal bone “a considerable thickemng, in some plac.es
amounting to 14 mm  Pitwtary tumour venfied at operation The special
interest m this case centres on the combination of a pituitary tumour and
frontal enostoses, which mostly or even exclusively are to be regarr%‘ed as
senile phenomena ** (Nairo) ~Case 10 Woman, 59 years old, with “ con-
centric hyperostosis © of the calvana, frontal hyperostosis and visual
Qisturbance, for which reason a pituitary tumour was suspe?ted X.ray
of the pituitary body was normal  As further details are lacking, the case

seems rather vague.




GENERAL DISCUSSIOXN 47

constant cha.nge in acromegaly, or whether there is a more or less
tal tion of a ly and Hfi. With regard to hi
Case 9. Narro speaks of a combmatmn of pituitary tumour and
frontal enostoses.” According to GREIG the connection was mainly
acaidental : *“ Acromegaly does not stand to cranial osteophytes as
canse and effect.””  In my opinion it is neither a question of an accidental
combination nor of any causal connection m the sense denied by GreIa,
but of two phenomena, shich resemble each other very much from a
morphological and pathogenetic point of view, as acromegaly and
Hfi represent two closely related endocrine disorders
During pregnancy, too, we may observe changes of the inner table
which resemble Hfi more or less, and may even be mistaken for 1t.
These changes are also of great importance in discussing the pathogenesis
of Hfi.
Even early authors, eg, Howsurp and RORITANSKY, were well

q d with the lled puerperal ph In 1884 DUCREST
states that this condition occurs mn more than 50 per cent. of all pregmmt
women, and especially at the end of pr y. 1t is more frequent in

primipare and in young women thao in multipare and old women.
Hawav, who found osteophytes in Only 20 to 25 per cent of the pregnant
women, performed detailed i i into their I is and
classes them together with the * physiological osteomalacia » which
he had observed in pregnant women ; in lus opmnion this osteomalacia
is charactenzed by newly formed non-calcified bone tissue,

RiBBERT has a short reference to the warty protuberances on the
interior surface of the skull “during pregnancy and of unknown
origin.”’

In therr work on the developmental conditions of the skull,
LorscekE and WEINNOLDT (1922) discuss the skull thickening during
pregnancy, which, like the serule changes, *“ show pronounced and, as
a rule, tent-shaped proliferations of the inner table ” As the rest of the
skeleton, too, shows such thickenings during pregnancy, these authors
assume that the causative factor must be a hormonal stimulus.

DressLer discusses the possible connection between puerperal
osteophytes and Hfi, and expresses the opinion that the puerperal
thickening of the calvaria 15 likewise mamly mechamcally determined.
The “hormonal stimuli” suggested by Loescuxk and WEINNOLDT
 probably only Jead to disposition of the bone to react strongly to a
weak stimulus,” His material contains several cases of puerperal
osteophytes, which are not, however, interpreted as such.

GREIG (1928) pays consldemble attention to the puerperal changes
of the inner table, which for the rest show but httle resemblance to
HS, “ the nodulsr variety . . . the whole of the inner table anterior
{o the coronal suture s covered b) a regular fine deposition of new bone,
which is whiter and less vascular than the bone 1t overlies . . . On
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We have ourselves observed the cases summarized below :—

Group III, Case 83—Woman, 58 years old., Pronounced acromegaly,
hirsutism, obesity, wart.like bony thickenings on the interior surface of the
calvaria, most marke " s Tt oty
the occiput (Fig. 4). - .

Group 111, Case 1% 5 .
no acromegaly, abundant hirsutism, atypical wart-like thickenings of the
inner table, especially in front of the coronal suture. Suprasellar meningoma
{Figs. 6, 7 and 8)

Group VI, Case 1—Woman, 40 years old. Increasing acromegaly, pro-

1 hirsuti: obesity, radiologieally typieal Hfi (Fig. 9}, widening of
the sella {13 x 11 mm.).

This short survey of the changes in the calvaria in acromegaly,
which has no pretensions to completeness, covers 19 or 20 cases—7 men
and 12 or 13 women; there are, further, about 25 to 30 summarily
desciibed cases. It is clearly evident that the appearance of the calvaria
varies. In many cases there do not seem to be any changes ; in others,
e.g., those reported by Moore, a Hed was observed. Thickening of the
calvaria was also observed in MARIE-BROCA'S case, in Narro’s Case 6
and in CusHING-DAVIDOFF’s Case 2. In 5 cases the descriptions do
not allow of any certain conclustons, although it seems probable that
there may have been an Hfi-like change.

Consequently the most interesting cases are the 14 where an
Hfi-like change of the inner surface was observed. At least 9, and
perhaps 11, such female cases are reported, as well as at least 5, and
perhaps 7, male cases. In 4 of the 7 male cases there is some reference
to the stato of the testes. REINHARDT-CREUTZFELDT’S case showed
atrophy and degeneration, Cusmive-Daviporr’s Case 1 had an
increase in number of the interstitial cells, but no atrophy, their
Case 2 had atrophy and sclerosis . and their Case 3 a very pronounced
atrophy and degeneratton.

The calvanal changes found in acromegaly seem to differ somewhat
from a typical Hfi, at least in some of the cases; they are not
infrequently described as small nodular or small wart-hke, which
corresponds well to the findings in our 2 autopsy cases The
thickenings are also spread over a greater surface, sometimes over
the whole inner surface—which is another difference.

Finally, the relatively great number of male cases 5 and 7 re-
spectively, as aganst 9 and 11 female cases, is also rather remarkable ;
tlns must be viewed 1n relation to the fact that acromegaly is on the
whole slightly more frequent m men.

Nothing very much is known of the microscopical appearance of the
nner table m acromegaly  According to MoREL the histologieal picture
seems to resemble that found in Hfi, which corresponds well with our
own observations m 2 cases

The question now presents itself whether these Hfi-tke warts on
the inner table are to be interpreted as a characteristic although not
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constant change in acromegaly, or whether there is a more or lew
idental bination of a galy and Hfi, With regard to his

Case 9, Narro speaks of a “ combination of pituitary tumour and
frontal enostoses.” According to GREIG the connection was mainly
accidental - “ Acromegaly does not stand to cranial osteophytes as
cause and effect.”” Tn my opinion it is nerther a question of an accidental
combination nor of any causal connection in the sense denied by Grzig,
but of two phenomena, which resemble each other very much from =
morphological and pathogenetic point of view, as acromegaly and
HA represent two closely related endocrine disorders.

Durng pregnancy, too, we may observe changes of the inner table
which resemble Hfi more or less, and may even be mistaken for it.
These changes are also of great importance in discussing the pathogenesis
of Hf..

Even early authors, eg, Howsmre and Rokrraxsky, were well

q! 3 with the alled puerperal ph In 1884 DUCREST
states that this condition occurs in more than 50 per cent. of all pregnant
women, and especially at the end of pregnancy, It is more frequent in
primiparz and in young women than in muliipare and old women.
Haxav, who found osteophytes in only 20 to 25 per cent, of the pregnant
women, performed detailed investigations into their histogenesis and
classes them together with the * physiological osteomalacia ™ which
he had observed in pregnant women ; in his opinion this osteomalacia
13 characterized by newly formed non-calcified bone tissue

RIBBERT has a short reference to the warty protuberances on the
interior surface of the skull “ during pregnancy and of unknown
origin

In their work on the developmental conditions of the skull,
LoescuiE and WENNoLDT (1922) discuss the skull thickening during
pregnancy, which, like the senile changes, * show pronounced and, as
a rule, tent-shaped proliferations of the mner table ” As the rest of the
skeleton, too, shows such thickenings dunng pregnancy, these authors
assume that the causative factor must be a hormonal stimulus.

DruSSLER discusses the possible connection between puerperal
osteophytes and Hfi, and expresses the opmion that the puerperal
thuckenng of the calvana is likewise mamly mechamecally determined.
The *hormonal stimuli ” suggested by LoEscuke and WEINNOLDT
*“ probably only lead to disposition of the bone to react strongly to a
weak stimulus,” His material contains several cases of puerperal
osteophytes, which are not, however, nterpreted as such,

GREIG (1928) pays considerable attention to the puerperal changes
of the wmner table, which for the rest show but hitle resemblance to
HS, * the nodular variety . . the whole of the inner table anterior
to the coronal suture is covered by a regular fine deposition of new bone,
which is whiter and less vascular than the bone it overlies. . . . On




148 MORGAGNI'S SYNDROME

the inner table of the parietals there is a fine, very irregular deposit of
new bone arranged in map-hke areas.” According to GREIG the
puerperal osteophyte has “a similar origin [as the HA] but 1t is not
the nodular variety, it cannot become the nodular variety nor can the
nodular varicty become the pucrperal osteophyte.” His work contains
a couple of very good macroscopical reproductions. It is not quite
clear what GREIG means by * similar origin ”*; he probably wishes to
say that the similarity refers to the morphogenesis only.

In o couple of studies (1936, 1937) we summed up the endocrine
disturbances occurring during pregnancy under the term the ** pregnancy
syndrome " (PS), and proposed it as the counterpart to MS. Morer
(1937) seems to reason along much the same lines when he compares
Hfi and the changes connected with 1t with pregnancy : * The one is
progressive, the other passing.”

Is Hfi a & te Morphological and Patl tical Entify P

From a systematic point of view 1t is then only justifiable to
aseribe a wider significance to Morgagni’s hyperostosis if it is possible
distinetly to differentiate this particular type of skull thickening from
other types.

Narro (1924) distinguishes between no less than 11 types of hyper-
ostosis,

B T * " 7 f— <es (hyperostotic tower skull).
' ;  (4) Paget's osteitis deformans.
, 1. osteitss fibrosa [©) 'Partia,l s nll

To this classification, which is mainly an enumeration, Narro adds
a classification from the 1 point of view—of but little interest
in the present ti d an etiol 1 cl on :i—

(a) Congenital (hereditary)=Group 1. above (b} Mechantcal=Group
11 above, thus prmeipally Hfi. (c) Circulatory, in cerebral tumour, epilepsy,
peychosis, cardiac and vascular Infl 'y, esp ""
syphilitic  (¢) Endocrine  acromegaly and ™ possibly Paget’s disease
(f) Dyscrasic, especally m rachitis  (g) Neoplast
menngoma)

STEWART'S classification (1928) refers only to Hfi and need, there-
fore, not be treated here

The works by MooRE, already discussed above, are espectally im-
portant for the study of the present problem. In 1936 he discusses
1n detail the pathogenes:s of the four primcipal types which he suggested
in 1935 : ' The fact that the hyperostoses coexist i the same persons
and that the skulls are generally thickened 1n cases of all types sustams
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the view that, though morphologically distinet, all types have the same
fundamental etiology ; this is indicated also by the related chical
phenomena.” In a second work from 1936 he writes : * The symptom
complexes of the several types are closely allied, and in the future
they may be proved to be identical . . . all types have the same
fundamental etiology.”

Moore’s opinion has been adopted by a great number of authors,
above all, by Carr and by RossIER and SECRETAN.

Rossier and SECRETAN “accept MoOORE's classification.”” They
dispute as artificial the attempt to separate Hfi from other kinds of
skull thickening, They have observed the gradual transformation of
the nebula frontalis in Hfi as well as the association of Hfi with Hed.
It therefore seems to them as if the various types might merge into
each other. The majority of their cases belonged to the Hfi type.

Mox1z (1938) is not quite convinced by MoORE’s unitarian views.
Tt is “ probable, but we cannot affirm,” that the four types have the
same etiology. All these types of hyperostosis must be studied in their
clinical and patho-anatomical aspects before one can arrive at any
final opinion.

Lucrerist (1939) on the whole rejects Moore’s theory, and main-
tains that Hfi should be separated trom the group of eranial dysostoses
Dbecause ot 1ts special characienstics (age, frequency, sex, ocalization,
anatomical-radiological appearance and the difference between the
endocranial and the endocrine symptoms)

The connection between Hfi and the diffuse hyperostoses of the
skull has been discussed recently by OLpBERG {1944) By means of
radiological investigations he arrived at the conclusion that Hfi “is
‘positively correlated with a diffuse thickening of the os parietale and
consequently with the diffuse thickemng of the calvaria ” According
to OLDBERG “ we have to reckon with all types of transition between
simple diffuse thickent and thig i of a more ding and

i bed e} ” Tt 15 therefore also ¥ {0 assume a
homologous genesis. In cases of general thickening of the calvaria
2 hypophyseal origin mught ** be assumed just as well a3 m local frontal
hyperostosis ” We shall return to a more detailed disenssion of these
questions

Without taking any part in the discussion of Mo
we have ourselves m 1939 proposed an etiologi
classification of the hyperostoses The first group was to containbthe
compensatory hyperostoses in bram atrophy, the second the dysos-
totio (rachitss, etc) and inflammatory hyperostoses (lues) as well as
those occurring in connection with meningoma, the third and last
would contain the dyshormonal hyperostoses (pregnancy, MS, PMS).
By means of a clever and eastly made modification of
Bzaprocs atrived at the following classifi

0RE’s four types,
1 haloot

our scheme,
tion of skull hyy oses 2
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the inner table of the patietals there is a fine, very irregular deposit of
new bone arranged in map-like areas”” According to Gee the
puerperal osteophyte has ““a similar origin [as the Hfi] but it is not
the nodular variety, it cannot become the nodular variety nor can the
nodular varicty become the pucrperal osteophyte.” His work contains
& couple of very good macroscopical reproductions, It is not quite
clear what GREIG means by “ similar origin ”’; he probably wishes to
say that the similarity refers to the morphogenesis only.

In o couple of studies (1936, 1937) we summed up the endocrine
disturbances occurring during pregnancy under the term the * pregnancy
syndrome ” (PS), and proposed it as the counterpart to MS. MoreL
(1937) seems to reason along much the same lines when he compares
Hfi and the changes connected with it with pregnancy : “ The one is
progressive, the other passing.”

Is Hif a Morphological and Path tical Entity ?

From a systematic point of view it is then only justifiable to
ascribe a wider significance to Morgagni's hyperostosis if it is possible
distmnetly to differentiate this particular type of skull thickening from
other types.

Narro (1924) distinguishes between no less than 11 types of hyper-
ostosis.

o ‘ " "ty (hyperostotic tower skull).

(4) Paget’s osteiti> deformans.

ssteitis fibrosa, (7) Partial skull

. . . (9} Inflammatory hyperostosis.

(10) Traumatic hyperostosts  (11) Compensatory hyperostosis with the

subdivisions hyperostosis in microcephalus, m mfantile paralysis, in eprlepsy
and psychoses, 1n hydrocephalus and, finally, senile hyperostosss, te, Hf

To this classification, which is mainly an enumeration, Narro adds
a classification from the anatomieal point of view—of but little interest
in the present connection—and an etiological classification —

~ S e s AL s el g Group
1 1r, eplepsy,
T s N cspe(‘lall?:
syphilitie.  (¢) Endocrme  acromegaly and ‘‘ possibly Paget’s disease
(f) Dyscrasic, especally mrachitis (g} Neoplastic (osteoma, osteosarcoma,
menngoma)

STEWART'S classification (1928) refers only to Hfi and need, there-
fore, not be treated here. .

The works by MooRE, already discussed above, are especally im-
portant for the study of the present problem. In 1936 he discusses
in detail the pathogenesis of the four prineipal types which he suggested
in 1935 : © The fact that the hyperostoses coexist m the same persons
and that the skulls are generally thickened in cases of all types sustains
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of the skull, and consequently also the difficulties connected with the
present problem, we have examined 40 skulls from women in the ages
between 44 and 89 years Figs. 59 to 98 show transverse sections of
about the same thickness (6 to 7 mm.) through the left tuber frontale.
The great variation as regards thickness and density is well apparent
m the figures  Within each age group there are thick and thin, sclerotic
and porous skulls, It is further evident that the thickness in the
sagittal plane and its immediate surroundings does in no way always
correspond to the thickness of the'iest of the parietal bones. Several
skulls, e ¢., Nos 62, 67, 68, 78, 83, 88, 91, 93 and 98, are thicker i the
sagittal plane than elsewhere; other skulls are thmner in the sagittal
plane than over the tuber panetale (Nos. 64, 72 and 85).

We also examined the correlation of Hfi to the thickness of the
parietal bones. The average thickness of the bone was denoted by
Figs 1 (thin), 2 (moderate), 3 (slightly thickened) and 4 (greatly
thickened), and the degree of Hfi expressed as usual The results of
this investigation are seen in the table —

, TABLE 27

Average Thickness
Hf Total
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Among the 24 skulls without any Hfi or with only a trace of Hfi
there were thus 15 thin or moderately thick and 9 more or less thickened
skulls. Among the 9 skulls wath Hfi+, 4 were moderately thick and

5 thickened. Among the 7 skulls with p d or very p
Hﬁ(++ or + ++), 3 were thin or oderatel thick and 4 definitel
The early experi that Hfi is not uncommonly connected

with thlckenmg of the skull 1s thus confirmed, at any rate if the parietal
bone is permitted to represent the whole skull,

3. Bet the two h lly well-defined changes of the
skull which we call Hfi and diffuse hyperoatosxs respectwely, we find
combinations that might be b Ily in the

lateral X-ray of the frontal bone. An Hﬁ may develop in a woman
with Hed or Hfp if the etiological factor in question asserts itself,
and 1n the same way an Hed or Hfp may develop in a woman with Hf
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(1) Compensatory, (2) hormonal, {3) dysostotic, (4) irritative hyper-
ostoses.  On the basis of this classification LESzLER (1040) published a
general survey of the radiology of skull hyperostoses.

Against the opinion held by Moore and others, viz., that the
different types of hyperostosis have the same fundamental etiology
and in the future may be proved to be wdentical, the following arguments
might be advanced.

1. A comparison between the frequency of diffuse hyperostoses and
Hfi in the two sexes does not support the unitarian opinion. Diffuse
skull thickenings oceur in both sexes, but are, as has been long known
and is, indeed, borne out by our own experience, more common in
women than in men. According to MORTIMER, 63 per cent. of 494
dysplastic skulls were found to occur in women and 37 per cent. in
men. On the other hand the frequency of Hfi is, according to our
series, about a hundred times as high in women as in men. If the
diffuse hyperostoses and Hfi were identical from an etiological point
of view, as Moore and others believe, the same relative frequency of
the two types of skull changes ought to be expected in the two sexes.
This is not at all the case, however

2. The two principal types of skull thickening, the more diffuse one
(Hcd and Hfp) and Hfi, do not always occur simultaneously ; each of
them may occur separately. In this connection it is important to
remember that Hfi-——as we have shown above, and as Moorg, too,
concedes—may appear also mn otherwise thin skulls (Figs. I, 12 and 35).

As mentioned above, OLDBERG has made an attempt with the aid
of X-ray pictures to demonstrate statistically a positive correlation
between HA and diffuse hyperostosis. This question is very com-
plicated and difficult to solve, however, We are ourselves of the opinion
that it is not swmtable for statistical studies as it is only m some few
cases that the thickness of the skull can be expressed mn simple terms
like thin, medium and thick, or by seemmgly exact figures. The
thickness of the individual skull often shows too great local variations for
such a nomenclature. It does not further seem possible to consider
the radiwological profile of the skull to be decisive, as the thickness of
the skull in the immediate proximity of the sagittal smus is mn no way
T so mmeacambativs of tha okull as a whole. Further, Hfp frequently

. listinetly on a lateral picture Not even

wria uniformly sawn can always be con-

sidered representative, as, besides thin and thick skulls, there are to

e found also porous and compact ones. A thick skull 15 consequently

not always heavy For the rest. an anatomical series would be more

suited for statistical studies of the correlation between Hfi and the

iffuse hyperostoses, but even then there mue:t be exact definitions of
what the terms thin or thick skulls really are lfxtentfled to mean.

So as to demonstrate the great variations in thickness and density
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of the skull, and consequently also the difficulties connected with the
present problem, we have examined 40 skulls from women in the ages
between 44 and 89 years. Figs 59 to 98 show transverse sections of
about the same thickness (6 to 7 mm ) through the left tuber frontale
The great variation as regards thickness and density is well apparent
in the figures Within each age group there are thick and thin, sclerotic
and porous skulls. It is further evident that the thickness in the
sagittal plane and its immediate surroundings does in no way always
correspond to the thickness of the-rest of the parietal bones. Several
skulls, ¢ g., Nos 62, 67, 68, 78, 83, 88, 91, 93 and 98, are thicker in the
sagittal plane than elsewhere; other skulls are thinner in the sagittal
plane than over the tuber parietale (Nos. 64, 72 and 85).

We also examined the correlation of Hfi to the thickness of the
partetal bones The average thickness of the bone was denoted by
Figs. 1 (thin), 2 (moderate), 3 (shghtly thickened) and 4 {greatly
thickened), and the degree of Hfi expressed as usual The results of
this investigation are seen in the table :—

TABLE 27
Average Thickness
Hf Total
1 2 3 4
L 6 5 3 1 15
(+). 1 3 3 2 9
+ . 0 4 4 1 9
4+ 1 2 1 1 5
4 0 0 1 1 2
Total 8 14 12 6 40
i

Among the 24 skulls withous any Hfi or with only a trace of Hfi
there were thus 15 thin or moderately thick and 9 more or less thickened
Skllll.s Among the 9 skulls with Hf +, 4 were moderately thick and
5 thickened. Among the 7 skulls with p d or very pr d
gg 1((+ +oor 4+ 44,3 were thin or moderately thick and ¢ defimtely

tic] en?d 'Fhe early experience that Hfi is not uncommonly connected
;nth t'hncken{ng of the skull is thus confirmed, at any rate if the parietal

one 15” pfrmxtted to represent the whole skull,
the two hologically well-defined changes of the

skull AW}"?}’ we call Hf and diffuse hyperostosis respectively, we find
combinations that mght be int i i

latera) X- P as D Iy in the
.:hm 13y of th('a frontal bone. An Hfi may develop in a woman
:‘ ai Hed or Hfp if the etiological factor m question asserts itself,
ndin the same way an Hed or Hfp may develop in & woman with Hfi
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if the pre-requisite ctiological conditions are at hand. Conclusions as
to the etiology must always be drawn with the greatest care from the
morphologieal findings. Even when there aro great morphological
differences the etiology might be identical. On the other hand, the
simultaneous occurrence of tnwo ctiologicully' well-differentiated but
morphologically similar changes within one organ is not very uncommon,
As is well known, it took quite a long time before luctic aortitis cam

to be separated from the often simult v occurring ather i

4. Much of our knowledge regarding the skull changes in senile
atrophy of the brain is also against Moore's unitarian views. As has
been shown above, although Hf has nothing to do with senile atrophy
of the brain, yet, on the other hand, senile atrophy of the brain evokes
a considerable new formation of bone on the inner surface of the skull
which may in its turn cause a thickening of the skull if there is no
corresponding  resorption of bone from the outer surface. The
importance of endocrine factors in diffuse skull thickenings is therefore
not: relegated to the background, as such factors are very important,
especially in acromegaly.

5. In support of their unitarian opinion, MoorE and others also
cite the supposed clinical symptoms which are said to be identical.
The fact that patients with Hf and patients with Hed or Hip show
on the whole the same clinical symptoms is in itself scarcely surprising.
as both Hfi and Hed or Hfp oceur prineipally in elderly women and
as, furthermore, both groups of skull changes are not infrequently
connected. Again, subjective symptoms, commonly occurring in elderly
women, may have caused the patients to present themselves for
radiological examination.

For various reasons we therefore arrive af the conclusion that from @
pathogenetic pornt of view Hf must be distinguashed from Hed and Hfp.
Hfi is mainly or purely an endocrine condition, the diffuse skull changes
are both mechanically — through the atrophy of the brain — and
endocrinically determined Hfi must therefore be considered to hold
a umque position both morphologically and etiologically. Among tl{e
other changes of the inner surface of the skull it is the acromegalic
ones that are most closely related to Hfi . 1n this case the combination
with a diffuse thickening of the skull seems actually to be the rule.

In the present connection it 1s scarcely necessary to discuss farther
the relations of Hfi to puerperal osteophytes They are easily separated
both morphologically and pathogenetically, but are nevertheless closely
related to each other The puerperal change 1s a passing and the
Hf o more permanent one, and they are only exceptionally found
together. Hfi may developmna nullipara just as well as in a multipara.




CHAPTER SIX
MORGAGNT'S TRIAD AS AN ENDOCRINE SYNDROME

A coxparisoN vwith certain other polyglandular or hypophyseal
syndromes is particularly instruetive in trying to understand MIS.
From the long list of endocrine syndromes we have chosen five and
arranged them in Table 28, where the ** key position of the hypophysis
stands out very clearly: (1) The pregnancy syndrome, (2) Morgagnv’s
syndrome, (3) Pierre Marie’s syndrome (acromegaly), (1) Cushing’s
syndrome, and (5) Frohlich’s syndrome (the adiposo-genital dystrophy).

TaBLE 28
Increase | Hirsutism | Haurless
Sheletal | FSoft | ofthe | Aville |Obcsty|Hypogeor
& Tissues | Face |and Pubes alism
Preznaney syn- | Cranul osteo + (+) . () +
drome F ‘phyte, etc
Morgagni's syn- | HG = {osteo- " +a +) i .
drome F (and M) | ~_porosus}
erre  Mane's | Cramal  hy- |+ 4 (F+) (+) .
syndrome acro- | perostosis
megaly Mand F | (osteoporosis}
Cushing’s  syn- | Osteoporosis ] F++ +) . "
drome F (and M)
Frobheh’s  syn- H .. A- + ws .
drome M (and F)
1. The P Synd (PS) (HeNscHEN, 1936)—Since 1936
we have collected the more or less pronounced endocrine disturbances

¢ pregnancy
but poorly

To the PS belong first of all disturbances of the bone system. The
puerperal osteophytes which are said to be radiologrcally demonstrable
in about one-third of all pregnant women (DREYFUS) are certainly
extremely frequent in their less developed forms. We have ourselves
constantly observed thus change, or at least traces of it, at post-mortem
examinations of pregnant women in the eighth and ninth months., As

. A n )

show ing no similarity at all, have been described in detail above. For

the rest, the periosteal thickenings during pregnancy are not limited

to the mner surface of the skull but are to be found on the facal bones
13
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and the lones of the trunk and the extremitics, and contribute together
with a hyperplasia of the soft tissues to the well-known and often dis-
figuring coarseness and inercase in size of these parts. According to
Erpueny the cartilage also is engaged in the hyperplasia.

It seems fairly certain that the soft parts and the internal organs
also share in the same process, and it scems equally justifiable to assume
that the increasc in weight of the organs and the whole body, observed
by Aepunr in oxperimental animals after pregnancy, is to be found
in women too.

Greater degrees of bone thickening and hyperplasia of the soft
parts cause symptoms that are known under the term pregnancy
acromegaloidism, Tt is here evidently a question of a constitutional
disposition, as cases are known where the woman at each pregnancy
goes through the same coarsening process, which disappears after
parturition. In rarc cases & real acromegaly may develop, as in
From~snorz’s, Marek’s and KEHRER'S cases.

In MAREK's case the acromegaly set in during the eighth month and
disappeared spontaneously seven weeks after partuntion,

KEHRER'S case was a 30-year-old woman who showed obesity %l;d

S e P At e < The

' . . 7 there

L 10 dis-

turbances at all duning her fourth pregnancy. An examination during

her fifth showed a very tall woman with a strong suspicion of acromegaly,

extreme gencral adiposity, probably of diencephalo-hypophyseal type, diffuse

St brmcds e oo '+ ¢-disbetes. The

' cal examination

, however, does

not exclude the presence of pitwitary changes

More frequent than these pronounced changes are, as we know,
disturbances in the fat bol; with i d lation of fat,
which at times may attain pathological dimensions.

Many women develop a polyuria at the end of the pregnancy.
Forssmax has recently studied the pregnant women in a family with
hereditary dinbetes insipidus where the operative gene is linked to the
sex chromosome He was here able to demonstrate that the otherwise
Iatent gene became manifest in some of the pregnant women and
brought about a diabetes msipidus gravidarum.

Disturbances in the growth of hair are also known, especially in the
form of the so-called pregnancy hypertrichosis (BorcHARDT).

The mental disturbances observed in many pregnant women, which
are partly endoerinically determined, can be left out in this connection.

Our knowledge of the changes in the endocrine organs in these meta-
bolie disturbances in the pregnant woman is as yet very incomplete.
Neither the 1 nor the fi ] basis has even begun to be
investigated jally in relation to the plicated changes of the
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pituitary body. “The doctrine of the pituitary disturbances during
pregnancy still remains vague and unsatisfactory in several respects ”
{GuacrssEsa, 1936)

An enlargement of the anterior pituitary lobe with tumour symptoms
such as disturbed vision and bitemporal hemianopsy, receding after
parturition, has been observed, but up to the present the microscoprcal
picture, however, has not been described in detail, Ac’s apparently
occur besides the pregnancy cells in acromegaly, and Be’s in adiposity,
although no certain information on this point is to be found in the
available literature,

2. Morgagnr's Syndrome (MS) (Hexscues, 1936)—There is a
striking resemblance between the PS of the young woman and the
MS of the post-climacteric woman. 3S might even be called the PS
of the old woman. Both syndromes are only slightly pathological,
and it is only in exceptional cases that we might speak of a disease in
the clinical sense.

Skeleton—Hf corresponds to the puerperal osteophyte, and, as
we know, sometimes extends over large areas of the inner surface of
the skull. Unfortunately the condition of the rest of the skeleton in
MS is only partially investigated, but we may assume that other
‘periosteal thickenings may be present, as well as the enlargement of
the atlas, recently demonstrated by OLDBERG, which favours such au
assumption. The coarsening of the face, which often gives a masculine
appearance to the old woman, as well as the enlargement of the hands
and feet, sometimes observed in connection with Hfi point to not only
a periosteal but also a general proliferation of the tissues, involving
the soft parts as well Our own material contains a number of cases
where we must speak of a true loidi The bination
with genuine acromegaly is known already in the literature and we
ourselves have some verified cases, which are summanzed on page 146.

The general osteop is, which not infrequently occurs in MS, is
«of great interest, as it is reminiscent of similar, long-recognized changes
1 PMS and CS, and as it throws some light on the close relationship

hetween the three syndromes.

The tendency to lation of fat, not ly observed in

g Y, B in MS and 1 a d, often extreme,
obesity, recalling that of CS and FS.

The male growth of kair in the face, “le virilisme pilaire” of the
French, which does not play any very great role in the endocrine dis-
turbances during pregnancy, plays a much greater one in MS, though
not comparable with that observed in CS

Hirsutism is, on the whole, 2 very frequently occurring anomaly
in women, and can be observed in various conditions. The vast
Iiterature connected with this matter cannot be discussed here, and
we only wish to ion the lled synd & Apert, which is
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characterized by changes having much in common with Stewart-
Morel's syndrome and with MS in the sense which we have suggested :
“ Virilisme pilaite, adiposité et troubles du développement corporel,
troubles gémtaux, évolution maligne avec phase d'hypersthénie, puis
d'asthénie terminale.” From the patho-anatomical point of view the
syndrome is saud to be charaeterized by hyperplasia or neoplasia of
the suprarenal cortex and by atrophy of the ovary. Interesting data
tegarding anomalous growth of hair are found in Koecuirx’s thesis,
*Le virilisme pilaire chez Ia femme ” (1921), and in Miver's and
Houckr's works (1935). We know less about the hypertrichosis in
acromegaly, discussed Dbelow, and especially in adipose-genital
dystrophy. which is, however, rarely met with in women.

The fulling out of the axillary and pubic hair, not infrequently
observed in our cases of MS, is such a common change in old and very
old women that it need only bo mentioned very briefly. It recalls the
conditions in Simmond’s and Frohlich’s syndromes.

The hypertension often found in MS has also its counterpart in CS.
Disturbances of the carbohydrate metabolism do not seem to ocour as
frequently as in acromegaly or in CS.

The polydipsia and polyuria sometimes observed in MS recalls the
polyuria not infrequently present in PS, where 1t mav become
aggravated and develop mto diabetes insipidus. .

With respect to the anatomical changes of the endocrine organs in
M8 we should @ prior: expect that a symptom complex which has, as
it were. borrowed its components from two other already fairly well-
known syndromes—Pierre Marie’s and Cushing’s—periosteal thicken-
mngs and enlargement of the soft parts from the one, obesity and
hirsutism from the other—might also present correspondingly combined
changes m the endocnne organs, particularly the pitustary body.
Future investigations must decido if this really is the case. We once
believed that 1t was possible to demonstrate that Ac’s and Be's, at
times presenting an almost ad like nce, dominated the
histological picture of the anterior pituttary lobe. However, it has
already been mentioned that the picture is not pathognomonc, at least
not as given by an ordinary subjective  estimation ** of the numerical
proportions between the various cell types.

Recent investigations by MELLGREN, comprising rather few cases,
it is true, P manly the p of an i of the number
of hyaline basophils and hypertrophic amphophils, together with a
less constant merease of the number of sparsely granulated Be's.
FLODERUS was unable to show any definite deviations from normal m
the cases which he exammed.

MeLroReN found a famt ponceau-fuchsm reaction in the adrgnal
cortex in certain patients with post-climuc.tenc anomalies of habitus
and considered this reaction to be characteristic.
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At the present moment 1t is scarcely possible to make any general
pr on the histol 1 picture of the pituitary body in
men \vlth MS, as the cases here described seem to be the first to be

bjected to microscopical analysis. The atrophy and sclerosis of the
lesies, corTesp g to the post- teric atrophy of the ovaries in
women, which we have found in many cases, is of fundamental interest.

8. Pierre Marie’s Sy A ly (PMS)—A galy,
supposed to occur about as often in men as m women, has several
interesting points i common with MS. In rare cases the change
may be observed as early as puberty {puberty acromegaloidism,
Br1ssaup and MEIGE, STICKER, J. BAUER). MoRTDIER’S case mentioned
ahove comes, perhaps, also under the present heading The pregnancy
acromegaloidism hes already been discussed A senile type of
acromegaly (MoDENa) is also said to occur, characterized by an
extremely slow development and withoub any cerebral or other similar
functional disturbances, but p d by especially pr d
facial changes ; this type is of particular interest in the present con-
nection. The pathogenetic correlation between atrophy of the sexual
glands and acromegaly seems to be especially marked in women.
Putnan and DAVIDOFF observed complete amenorrheea in 73 per cent.
and diminished libido 1n 38 per cent. of their cases. That acromegaly
does not always imply the extinction of the woman’s genital function
is demonstrated, e g., by our Case 83, reported on page 37.

The anatomical and radiological investigations into the appearance
of the lic skull are Tt is also generally known that
the face of the acromegalic woman often assumes a masculine
appearance. It is difficalt to say whether the acromegalic female
skull differs from the male in other respects, however. Data regardmg
the o of 1 bone thick and a possible Hfi in

galy are unfor ly very rare, in older textbooks, eg,
NoTunaget and Kravs-BruescH, there are none at all. A survey
of the recent hterature in this field gives the impression that Hfi and
smmilar changes oceur principally in acromegalic women (p. 146).

The atypical cases where acromegaly is combmed with hirsutism
or obesity are very interesting. These combinations, too, are highly
reminiscent of MS.

Cases of acromegaly with “wirlhsme pilaire ” are deseribed by
HoHENEGE (35-year-old woman) and VoN Exxer (34-year-old woman),
Siearp’s and REmLY’s case (30-year-old woman) showed acromegaly,
hirsutism and obesity, together with a radiologically normal sella.

Much has been written on the combination of acromegaly and
adiposity (Luciex-! PAmsoT RICHAED, LA\GE and others) Acromegaly
can also be d by a dip g tal dystrophy
or by diabetes insipidus (BORUHARDT) In their series of acromegalic
cases Purxay and Daviporr found disturbances of the menstrual
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cyele in 87 per cent., hypertrichosis in 53 per cent. and glycosuria in
25 per cent. We observed a pronounced hirsutism in a case of
acromegaly with Hfi (Group VI, Case 1, p. 41). Diabetes insipidus
occurs infrequently.

We do not intend to diseuss in detail the anatomical changes of the
endocrine organs, in particular the pituitary, in PAIS. In this connection
we wish to point out, however, that they are not in the least so simple
and so casily classifiable as they are often alleged to be. Especial
regard ought to be paid to all cases of acromegaly without Ac tumour
in the anterior pituitary lobe (e.g., our case, p. 37).

Several authors (BErNTIARD, MorTIMER and others) have discussed
the question of an acromegaly, determined by the central nervous
system.

4. Cushing’s Syndrome (CS)—Cushing’s syndrome, like Morgagni’s,
oceurs nearly exclusively in women. Other common traits are the
hirsutiem, perhaps especielly marked in €S, the adiposity, here said
to be of a special type, the hypertension and the hypogenitalism.
Disturbances of the earbohydrate metabolism are not infrequent.

The osteoporosis, characteristic of CS, is also fairly frequent in
MS. as well as the hypertension and presumably also the hyper-
cholesterolemia. Diabetes insipidus occurs in rare cases. The great
difference between MS and CS lies primarily in the fact that Hfi is
suid to be absent in CS. As early as 1937 we emphasized this close
relationship between the two syndromes, together with a brief remark
on the possibility of mistaking an MS for a CS if no radiological
examinations were forthcoming.

This is not the place for a closer di ion of the pathol
anatomy of CS, for we are here principally interested in the occurrence
of Be's in the anterior pituitary lobe, as a basophila is very often met
with.

The literature from the last ten years tends to show that obesity
often is connected with an inerease of the Be's.

TEEL (1931) examuned a 20-year-old woman with increasing obesity
and abnormal hairiness (growth of hair on the upper lip, the chin, the
breast and the extremities). A nodular, 2 5 mm large, accumulation
of Be’s on the mferior lateral border of the antertor pituitary lobe was
demonstrated microscopreally.

In 81 per cent. of his series on obesity (32 cases) ZEYNEK {1933)
found an absolute increase of the Be’s  He is of the opinion that Be's
have a definite relation to fat metabolism Basophulia was lacking mn
6 cases with less-marked adiposity.

RUTISHAUSER {1933) observed a marked increase of Be's in 3 cases
of obesity and osteoporosis (so-called osteoporotic obesity)

BERPLINGER, who published a typical case of Cushing’s syndrome,
asserts that 1 Be proliferation, either in the form of an adenomatous
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or a diffuse cell mass, “ there is a primary pathological process which
by way of the adrenal elicits phenomena belonging to mterrenalism.”

These observations agree very well with our own, as we have been
able to demonstrate a very pronounced basophilia in a great number
of fat old women with or without frontal hyperostosis.

This does not defimtely decide the réle played by the basophilia,
however, as KraUs (1935) points out ; 1t is quite possible that the baso-
philia can more correctly be interpreted as a secondary change of
compensatory nature. KoNSCHEGG (1933), too, argues on much the
same lines.

How complicated the question really is, and how necessary it is to.
attack the problems concerned with new histological methods, is elearly
shown in the works of GELLERSTEDT, GELLERsTEDT and LuNpQuisT,
MetLerEN and others on (S, interrenalism and other post-climacteric
habitus anomalies. !

5. Frohlich’s Sy D hia  Adi italis (FS)-—
Adipose-gemtal dystrophy might seem to occupy a position beside the
syndromes recorded in the table on page 153 but, on the other hand, the
relations of this syndrome to those discussed above are in certain cases
quite evident. Disturbances of the fat metabohsm, diabetes insipidus,
anomalous growth of hair—for example, certain cases of hirsutism
in women—and hypogenitalism are, n fact, symptoms that have
been observed with all the other types of pituitary disturbances recorded
in the table. The frequent loss of axillary and pubic hair in dystrophia
adiposogenitalis remmds us of simular changes in many old women
with or without MS.

Espetially interesting are cases of simultaneous FS and Hfi. ABELY
and DELMOND have described an example of this combination.

Typical morphological changes of the pituitary body seem to be
lacking in FS  In many cases an injury to the anteror lobe by means
of tumours of the most varied kind plays a decwsive role, but, on the
other hand, the syndrome is said to occur also when the pitwitary is

i pically intact. A ding to KRAUS, “ we are as yet scarcely
justified when speaking of the path of adip genital
dystrophy in saying more than that any severe injury to the pituttary-
mudbrain system-—in many respects to be regarded as a functional
umt—may elicit dystrophy, and that it seems to be primanly a question

of disturbed co-operation between the anterior pituitary lobe and the
midbrain ’

The preceding discussion tlustrates rery clearly how close and yet
manifold are the relations which connect M with the other four pifuitary
syndromes in our scheme The admission of this new syndrome into the
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Firclu of those known of ofd, apparently throws some light on the
interdependence of the various syndromes,

As o matter of fact the pituitary syndromes are so interwoven both
clinically and from the point of view of both pathological physiology
and pathological anatomy that it is no longer po-sible to maintain the
old classification with its numerous endocrine “ diseases.” For this
reason we have consistently spoken of *syndromes” and not of
“diseases.” The hypophyscal-polyglandular disturbances form a
group now apparently more limited, now apparently more open,
within which the plus and minus variants dominating the individual
case determine the clinical and symptomatologieal picture.

In many cases the disturbances appear in the shape of constitutional,
often familial, deviations from normal, although without any distinetly
Pathological traits. In other eases the disturbances of the hormonal
equilibrium are so pronounced that the symptom complex is better
considered pathological.

MS might be cited as a typical instance of such disturbance, In
thé great majonity of cases it is here a question of a distinctly anomalous
although not very strongly pathologically accentuated variant of the
endocrine state of the woman after the climacteric.  In our opinion
defimte clinical symptoms need not necessarily be present.

Frontal hyperostosis develops too insidiously to elicit any cerebral
symptoms , there are perhaps mental deviations from normal, induced
by the somatic virilism—lrsutism and coarsening of the features—
and certamly the obesity makes greater demands on the circulatory
organs, which together with the often present hypertension may be
responsible for a number of subjective symptoms and for many of
the very frequent organic cerebral changes—iith or without elinical
symptoms.

The array of mental, logical and tic symp which
constitute an integral part of Stewart-Morel’s syndrome (“‘syndrome
de Phyperostose frontale interne avee adipose et troubles cérébraux “)
are, however, on the whole but loosely connected with the genuine
disturbances observed in women with MS, and are partly of a general
senile nature. In this connection we shonld like to put especial stress
on the fact that changes m the bramn and the pituitary incident to old
age play a not unimportant réle in the production of symptoms.

The combmation of MS with other endocrine disturbances such as
polydipsta, polyuria, diabetes insiprdus and ciabetes mellitus is alfo
rather interesting. A certamn biological tion L Morgagni’s
syndrome and various Other mental and physical disturbances 18
consequently not to be demed. As a matter of fact the great vana-
ility of these disturbances makes the biological homogeneity of the
actual syndrome and the close nterrelationship of the component
parts of the trad stand out all the better,
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Tt is not difficult to think of various ways along which a more detatled
investigation into Hfi, MS and their relations to other pitnitary
disturbances could be carried out.

In the first place an exact g ive micr ical analysis of the
different cell elements in the pmntary body would be most desirable.
The \mpm'tanee of exact figures instead of more or less subjective

i " when determining the mutual proportions of the
elements in the anterior pitwfary lobe is patently obvious. On our
suggestion FLopERUS has undertaken an arduous investigation of this
subject, which is intended to form the basis of further studies.

A more exact qualitative analysis of the different cell types is also
imperative. Anyone who has occupied himself & little with the cytology
of the anterior pituitary lobe 1s well aware of the insufficiency of the
rough classification of the cells into Ce’s, Ae’s and Be’s In this
particnlar field GELLERSTEDT and MELLGREN have carried out important
mvestigations which still remain to be fimshed.

Another investigation which ought also to be done is an examination
of the parts of the brawn whick are, anatomically and functionally, closely
connected with the pituitary body. If the investigation into the parts
surrounding the IIl-ventricle, begun by MoREL and continued by us,
has yielded but httle decisive information, this might perhaps be due
to the fact that they are as yet merely introductory studies.

Apart from these, other morphological approaches are still open.
The pituitary hormones in women with radiologically diagnosed HS,
possibly also with a complete Morgagni’s triad, ought to be estimated
in comparison with negative control cases and with cases with other
syndromes of hypophyseal nature The only attempt in this direction
~—for which we are indebted to Dr E Wassén—did not give any
conclusive results, but Lurr’s study of the conditions in hirsutism
and CS shows that positive results are to be expected.

Hfi and MS as Genetically Determi Ph

A Contribution to the Constitutional Pathology

As early as 1927 DressLER discussed briefly the possibility that we
might here have to do with a hereditary predisposition. He knew
nothing of the heredity or dccumulated occurrence of Hfi among siblings,
however, and asserted on the basis of his mechanistic conception of the
genesis of Hfi that *“ the assumption of special hereditary factors were
superfluous.”

In the first report on our investigations of MS (1936), and knowing
nothing of DRESSLER’S work, we discussed the possibility * that frontal
hyperostosxs may point to the presence of a latent hormonally con-
< aed gene, bound to the frontal bone, and possibly occurring only

n
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in certain individuals.” On aceount of scareity of material we wero
then unable to demonstrate the familial aceurrence of HA.

Owing to lack of material MooRre {1936) was also unable to prove
the oxistence of 5 genetic factor: “There is no evidence of racial
selection and » familinl factor is yet to be found.”* The missing cases
were soon obtained. Tn 1937 Doxtxt describes a 55-year-old woman
with Hfi and adiposity whese senile and demented mother also had
an Hf. This seems to be the first casc in the literature of familislly
ovenrring HA. Tn 140 Hewenna and STENGEL observed 3 cases—a
Gi-year-old mother with an Hfi verified by autopsy; s 32-year-old
daughter, and her daughter, both of them with radiologically disgnosed
Hei—and wrote : ** We feel that it suggests that in our cases heredity
is an important factor in the production of the hyperastoses, which
sppear to be the expression of a dominant gene in this family.”

In BAUER'S opinion MS seems to be rather o more or less typical
combination of genes than on interesting endocrine syndrome. He
eriticizes * those authors whe try to explain MS ss a pituitary or
polygl lar diserder. An intion of several abnorms) genes
seems far more probable,” he continues, **as I have occasionally met
frontal hyperostasis as n constitutional abnormality without any other
pathologicnl condition.” In our opinion it is neither necessary sor
justifinble to discuss whether M is an endocrine or a constitutional
anomaly, as MS, like many other constitutional ¢t teristics, develops
by means of anomalous hormonal mechanism  We may assume that
the complex of genctically determined anomaties, which we call MS—
ie., Hfi, vinlism and obesity—does not derive from o direct genetie
influence on the frontal bone, the growth of the hair or the fatty tissue,
but instead from the agency of the endosrine glands or of the fastors
which detersmne the bone formation of the doura, the growth of the
facial hair and the fat metabolism Tt i5 hardly possible to over-
estimate the role played by the endocrine factors i the development
of normal and abnormal constitutional types MS can no doubt be
considered as & constitutional anomaly which may, as we have stressed
repeatedly, oceur “ without any other pathological conditions ” In
this respect we agree completely with Baven.

A further contnbution to the question of the heredity of Hf was
given by Kxies and Le FEvER, who reported no less than 4 cases of
Hfi—it 15 true, diagnosed enly radiologically—a 4l-year-old mother
with two sons, 19 and 13 years old respectively, and one 16-year-old
danghter. These cases are exceedingly ntevesting from a genetic
point of view, 1f indeed an HA wos really present in these young
individusals.

Merrersy, who in 1042 concentrated mainly on the study of .the
pituitary, i perfectly justified n chzmm.tenzing MS az 2 };x{)’ntus
anomaly, but when he nses the adjective * post-chmacteric,” we

1
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cannot agree with him, for MS, as we know, may occur also before the
climacteric, and in men.

Following Camrpos, Saysox, Carox and MarTIN (1942) stressed
the familial character of MS. Casros (1943) purports to have demon-
strated radiologically two instances of a familial occurrence of MS.
The first concerned an 80-year-old very fat woman, with Hfi and
hypertension, and two of her four daughters, 49 and 48 years old
respectively, and both of them very fat ; the second, a 64-year-old fat
woman and her 39-year-old very fat daughter (who in her turn had a
very fat daughter). Grorryax and RoussEau, too, attach great
importance to the familial occurrence of the skull changes.

Though not all the cases quoted here may be conclusive, it seems
to be demonstrated, however, that Hfi and MS, like certain other
constitutional anomalies, may oceur familially. Our assumption in
1936 that we have here to do with genetically determined deviations
from normal thus seems by now to be very well supported.
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in certpin individunls.” On nceonnt of scarcity of material we were
then unable to demonstrate the familial oceurrence of H,

Owing to lack of material Moonz (1936) was also nnable to prove
the existence of & genetic factor: “There is no evidente of racial
selection and o familial factor is yet to be found.” The missing cases
wete soon obtained, In 1937 Dovisr desoribes o 55-year-old woman
with Hft and adiposity whose senile and demented mother also had
an HE. This seems to be the first case in the lterature of familially
ocenrring Hfi.  In 1040 Hexriz and Srexors, observed 3 eases—8
65-year-old mother with an Mf verified by autopsy; s 32-yearold
daughter, and her daughter, both of them with radiclogically diagnosed
Hfi—and wrote. '* We feel that it suggests that in our cases heredity
is an important factor in tho production of the hyperostoses, which
appear to be the expression of & dominant gene in this family.”

In BAugR's opinion MS scems to be rather & mors or less typies!
combination of genes than on interesting endoerine syndrome. He
criticizes ** those authors who try to exphin MS as a pituitary or
polyglandular disorder An association of several abnormal genes
seems far more probable,” he continucs, " as I have occasionslly meb
frontal hyperostosis ag a constitutional sbnormality without any other
pathological eondition.” In our opinion it is neither necessary nor
justifiable to diseuss whether MS is an endocrine or & constitutional
anomaly, as MR, like many other constitutional charactenstics, develops
by means of anomslous hormonal mechanism. We may nssume that
the complex of genctically determined anomalies, which we call MS—_-
ie., Hfi, vinbsm and obesity—does not derive from a direct genetic
influence on the frontal bone, the growth of the hawr or the fatty tissue,
but instead from the agency of the endocrine glands or of the factors
whiclt determine the bone formation of the dura, the growth of the
facial hair and the fat metabolism. It 15 hardly possible fo over
estimate the rle played by the endosnne factors m the development
of normal ond abnormal constitutional types. MS can no doubt be
considered a8 & itusional anomaly which may, as we have stressed
repeatedly, occur  without any other pothologieal conditions.” In
this respect we agree completely with Bavar

A further contnibution to the question of the heredity of Hfi was
mven by Kyies and L Fever, who reported no ess than ¢ cases of
Hfi—it is true, dingnosed only radiologically—a 41-year-old mother
with two sons, 19 and 13 years old respectrvely, and one 16~yeu!—01.d
daughter, These cases src exceedingly mnterestmg from 2 genetic
point of view, if indeed an HE was veally present m these young
mdgﬁf:;im, who in 1842 concentrated toainly on the study of ‘the
is perfectly justified m characterwing MS as & ’ha’l’nlzns
put when he uses the adjective  post-climacteric,” we

pitmtary,
anomaly ,
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collections of Europe which might be still better classified by being
examined in the light of our present knowledge of the frequency and
significance of Hfi. To quote but a single instance: in Skenninge, &
little old town in the middle of Sweden, a great number of nuns’
skeletons have been found in the ruins of the former convent, belonging
to the Order of St Birgitta, the skulls of which skeletons are rather
interesting from the present point of view.

The method devised by WaeNER (Oslo) seems to be very suitable
for the exact determination of the interior dimensions of the cranium.



CHAPTER SEVEN
THE SIGNIFICANCE OF HFI IN PALEOPATHOLOGY

Tt is not solely from an endocrinologieal point of view that Hfi attracts
our interest. Together with many other normal and pathological bone
changes whose character and incidence are known to us, frontal
hyperostosis will assuredly become both interesting and important in
the determination of skull fragments from recent or ancient times,
that is to say, in the domains of forensic medicine and paleopathol

Frontal hyperostosis occurs, as we have shown above, almost
exclusively in women after the forty-seventh to fiftieth year of life, to
a maximum frequency of about 50 per cent. We may thus, in fact,
ascribe to frontal hyperostosis the value of a so-to-speak inconstant sex
characteristic. 1t is therefore quite conceivable that Hifi might be used
in the determination of the age and sex of otherwise almost
unidentifiable skull fragments.

It is now about forty years ago since such a case of frontal
hyperostosis in a woman from the Norwegian Iron Age aroused a lively
interest on account of the curious circumstances connected with the
finding.

At the excavation of the famous Viking ship in Oseberg {1004)—
nowadays perhaps the most interesting sight in Oslo—the burial
mound was found to have been meddled with. Robbers had plundered
the sepulchral chamber and taken the jewels from the dead. The
skeletal parts were therefore lying in a heap, and several bones and
pieces of bone were mussing Tt soon became clear that the grave had
contained the bodies of two women. The anatomist GULDBERG
eatimated the age of one of them at 50 years. ScuREINER, who sub-
jected the ckeletons to a second examunation, put the age of the same
skeleton ““ not far above 50 years, perhaps 60 to 70, and estimated the
age of the other woman at “ about 30 to 40 years.”

The skeleton of the older woman showed a pronounced arthrosis
deformans and a Jess severe spondylarthrosis anchylopoetica  The
skull further showed a marked typical frontal hyperostosis (Fig 99),
which gave rise to a long discussion in the Medical Associatron in Oslo
as early ns 1907. This cranial change, the type and oceurrence of
which were completely unknown at that time, is, m fact, an additional
argument in favour of SCHREINER'S opinion, viz, that one of the
skeletons from the Oseberg ship once belonged to & woman * not for

50 vears, perhaps 60 to 70 years.”
abo‘;;:r(:}:re ;u‘:memgls skulls i?l the anthropological and historical
164
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8. The morphological changes of the endocrime organs which form
the basis of Morgagni’s triad are as yet but imperfectly known.
Besides changes in the anterior pituitary lobe there are probably also
changes in the suprarenal cortex. The ovaries and testicles are generally
markedly atrophic and sclerotic. Whether any characteristic changes
take place in the diencephalon as well is still an open question. We
have not been able to find any such changes.

9. Morgagni’s syndrome is on the whole only slightly pathological
and, in fact, need not be accompanied by any clinical symptom at all.
‘The symptomatology of frontal hyperostosis, as desentbed by various
authors, is scarcely characteristic and seems primarily to be connected
with the changes generally observed in the ageing woman The
miseellaneous symptomatology described in the literature was present
in our cases of frontal hyperostosis as well. The majority of these
symptoms can, however, be explained by the often present hypertension
and by organic brain changes of various kinds. As the biological
connection between the clinical symptoms and the organic changes
found at the post-mortem examinations is fairly loose both in
Morgagni’s syndrome and in frontal hyperostosis, we cannot accept
the proposal of a special “Stewart-Morel’s syndrome” (hyperostosis
frontalis interna with adiposity and cerebral disturbances).

10. As frontal hyperostosis, the prmncipal characteristic of
Morgagni’s syndrome, may be considered an inconstant sex charac-
teristic on account of its frequent occurrence in women after the
menopause, 1t can also be used for the determination of skull fragments,
for example, in paleopathology.



CHAPTER EIGHT
SUMMARY AND CONCLUSIONS

1. AX endocrine syndrome has been described which covers the friad :
Hyperoslosis frontalis interna, virilism and obesity. In 1036 we suggested
as a suitable term * Morgagni’s syndrome,” as this great scientist
gave the first classical description of a typical case.

2. The present investigations are based on a series of 1,000 female
skulls, from post-mortem examinations, with a control examination
of the same number of maleskulls. An objective picture of the syndrome
can be obtained only by post-mortem cases ; purely clinical cases may
easily induce an erroncous conception.

3. Morgagni’s syndrome is a symptom complex occurring very
often m women after the menopause, It may also be observed,
although less frequently, in younger women, and then not infrequently
in connection with other endocrme disturbances. There are only a few
cases of & corresponding triad mn men verified at autopsy ; here, too,
other endocrine disorders may be present at the same time.

4. In the present post-mortem material the principal characteristic
of Morgagni’s syndrome, frontal hyperostosis, was observed in about
40 per cent of women after the menopause, at any rate if the slighter
deg are also included Its frequency i in later age groups,
from abont 30 per cent between 56 and 60 years to 51 per cent. between
71 and 80 years. Severe cases are not uncommon; a prunounced or
very pronounced hyperostosis was observed in about one-third of the
cases with this gkull change.

5. The second characteristic of the triad, the virihsm, comprises,
when complete, both hirutism of the face and coarse masculine features,
but is mostly limited to hirsutism only. The tlurd characteristic, the
obesity, may be very excessive

6. Morgagni’s trrad belongs to the fanuly of pituitary syndromes.
In this connection the analogy with the symptom complex of the
‘pregnant woman, the *“ pregnancy syndrome,” is particularly striking.
The triad also presents remarkable analogies with other pituitary
symptom complexes, €g. Pierre Marie’s syndrome (acromegaly):
Cushing’s syndrome and Frohlich’s syndrome (dystrophia adiposo-
genitalis) ; transitions to and combinations with these syndromes and
other endoerine disorders are also often observed

7. Frontal hyperostosis is not infrequently combmed with a general
or frontoparietal thickening of the skull, but fundamentally it should

be kept apart from the latter
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