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PREFACE

The hterature 1 decidedly hmited on the subjeet of Pnmary
Tumors of the Calvarta  Except for 2 or 3 serics of cases, onc
usually finds case reports, and not very many of these. Infor
maton concerming these rather rare lesions must be obtained 1n
a piecemenl manner by searching through varnious text books deal
ing with bone tumors roentgenology pathology and widely
scattered articles in the hterature  There 19 a need for chnical
connderation of the subject as a whole. So 1t 1 thought worth
while to place under one caver the vanous clincal aspects of
these tumors so that this information will be more readily avail
able

This monograph contains a clasfication of calvanal tumors,
together with their symptoms diagnoss and treatment  Operative
and nonoperative viewpaints are discused A brief discussion of
the roentgenological findings and pertinent laboratory data s
gwven  Many case reports with sllustrations are included

The arrangement, as planned 1n the clasmfication of tumors 1n
the first chapter has been carned out in order of sequence through
out the entire monograph  The benign tumort ace taken up first
1n the same order as listed 1n the table, the tumor like lesions are
second 10 order and the malignant tumors are third  This applhes
te the synopsis of cascs as well as the arrangement of material
casc reparts and illustrauons throughont the entire work

Metastanc tumors of the calvarla, or involvement 1 a sccond
ary manner, such as, in memungiomas are not mentloned except
for reasons of differential diagnoss Tumors of the base of the
skull such as, ethmord groove osteomas or epidermoid mnus tracts
extending to intracramal epidermold cysts, are not included
Encephaloceles are not connidered primary skull tumors

The matenal comes from the Author's case records covering a
period of over twenty years and includea our expenicnces in deal
ing with more than forty mine cases of pruvary tumors of the
calvana  Only four cases of hyperostosis frontalis interna have
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been included 1n this study Many, many more cases are present
1n our case records Tiwo cases of xanthomatous were thought
suffictent to ilustrate this lewon Two more have been found 1n
the office records.

The Author wishes to acknowledge the help of Dr Paul Ros,
who has worked with hum on many of the cases, also for tus kand
ness and that of Drs Gerald Peterson and Harold Gordon in
proofreading the manusernipt  Dr Sam Black has rendered saval
uable aid 1n the clasfication and histologic study of these cases
Our colleagues, the roentgenologists, Drs Bell, Douglas, Peterson
and Blackburn at the office, and Drs Johnson and Maxwell at
the hospital, were ever ready and willing to discusy and work out
the detaus of therr fields, far beyond the usual call of duty The
aid given by our anesthesiologist, Dr J A Buwshop and the cver
dependable nuraing service both m the operating room and on
the floor, has been greatly appreciated M Mary Weber my
secretary worked patientdy and faithfully in preparing the manu
scnipt and to her I am indeed grateful Mr Lawrence Jeluna
was especially helpful n correcting the proofs. I am thankful to
my wife for her encouragement and understanding of the time and
effort required to gather together and write this work Mr Jack
Haod prepared most of the ilustrations

Last, but not lcast, the Author wishes to express hus sncere
appreciation and thanks to the Publushers for ther ever helpful
suggestions and gwdance o the preparanon of this work.

FJ

Lowstalle Ky



CONTENTS

Page

Prefoce I

Chapler

1 GexrxaL CoxnprraTioN or CALVARIAL TUMORS 3
Incrdence 3
Clawification of Tumors of the Calvana 4
General Discusnon of Caswe Summanes 4
Cranioplasty 9
Bibliography 12
11 Bexraw Tusors or THE CALVARIA 13
Osteoma 13
Casc Reports 15
Hemangomas 21
Case Reports of Hemanglomas 25
Giant Cell Tumors of the Calvana 35
Intradiploic Epidermoid Cysts 37
Case Reports 37
Traurane Cysts of the Calvana 40
Casc Reports 42
Chondroma 48
Casxe Reports 48
Other Benign Tumors 0
Lipoma 50
Owmsifying Fibroma 52
Bibliography 52

I Tumor Lixx LEnoXs oF THE CALVARIA
(Dux 10 GenexaL Duease Procenzs) 5%

x



Chapter

IV MavigNANT TUMORS OF THE CALVARIA

Eosinoptulic Granuloma

Case Reports

Xanthomatons

Case Reports

Fibrous Dysplasia of the Calvaria
Case Reports

Paget s Discase

Case Report

Leontizas Omca

Case Reports

Hyperostoais Frontalis Interna
Case Reports

Bubhiography

Osteogenic Sarcoma
Casz Reports
Chrondosarcoma

Casc Report
Fibrosarcoma

Ewing s Sarcoma
Mjyecloma (Plasma Cell)
Case Report

Reticulum Cell Sarcoma
Case Histony

Hemangio-Endothclioma (Malignant)

Casc Report
Chloroma
Bibliography

Addendum

Index

Poge
35
57

63

69
74
75
75
76
79
79
82

84
85

91
95
95
96
97
98
98
101
101
104
104

111



PRIMARY TUMORS OF THE CALVARIA






Chapter I

GENERAL CONSIDERATION OF CALVARIAL
TUMORS

INCIDENCE

PRIMAR\ tumors of the calvana are rather uncommon  Per
centagewise tumors seem to occur less frequently in bone which
1s osufied 1n membrane or primiuve connective tissue, such as
the bones of the calvana

Case reports bang scarce, the reports of a group or series of
cases are more dufficult to find  In one such group of cases, Van
denberg and Coley' found that bemign tumors of the calvana
comprised only 2.4%, of a total of 3 580 bone tumors occurring 1n
the body  Geschickter? found this percentage to be even less in
another senes of 500 cases

It 18 quite likely however that these tumors occur more fre
quently than the hterature would indicate, for various rcasons
Many small osteomas need no care. They are observed indefimtely,
and are ncither operated nor reported  I'is happens to many
small tumors that grow slowly and cause few symptoms

Searching through our records, we have found 44 cases of
bemign and 5 malignant pnmary tumors of the calvana  In most
mnstances they have come to us because of a pain or because of an
enlargement somewhere over the head which 13 often referred to
by the pauent as a knot The incidence would be higher than 1n
a bone chime where the lesion 13 found coinaidentally when the
patent 1s being studied generally or because of a bone tumor
clsewhere  The inadence 15 higher 1n the office where the patient
1 referred because of a particular symptom referable to the head
than would occur as normal percentage per thousand of average
populace
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4 Primeary Tumors of the Caloania

CLASSIFICATION OF TUMORS OF THE CALVARIA
In outlining a clasmfication of tumnors of the calvara for chnical
purposes, we wish to include along with the primary lesions, those
tumors produced by general discase processes, if the mcrdence of
the skull manifestation 1s relatively high 1n the symptom complex
of the disease So this would include some lesions that are not
neoplastic in nature

GENERAL DISCUSSION OF CASE SUMMARIES

Statstically speaking the total number of tumors under con
sideration 1s not large enough to permit one to draw definite
conclusions 1n regard to incdence as to age and sex However
there may be sufficient evidence to suggest that the benign lenons
occur more frequently 1n the femeale than mn the male. In our
group of 43 benign tumors, 72%, occurred 1n the female. In Van
denberg and Coley’s' series of 15 cases, 6634% occurred in fe
males The average age was 38 years.

The reverse 18 true in mahgnant cases, there being 80% of our
cases n males In Vandenberg and Coley’st senes of 7 cases, 71%
occurred 1n males The malignant tumors, as one would expect,
occurred 1n the younger individuals

It is interesting to note that n our series and 1n that of Vanden
berg and Coley! the vast majonty of tumors occurred 1n the
frontal bone The panctal ranked sccond and the occipital a poor
third  Only 2 tumors affected the temporal bone  Tumors of the
base of the skull have not been included 1n the study

The benign tumors, as a whole, were usually small  Most of
them had been discovered some months or years befare consulting
a physictan  The tendency for the lenon to grow slowly larger
and 1n some cases to cause pain was the common reason for seek
ing help The usual complaint was that they had a knot or bump,
which was pamnful or sore and 1t was slowly gettng larger  Head
ache was only occasionally mentioned and this especially if the
dura was volved or the diploc expanded

The malignant tumors were larger more painful and grew
more rapidly The pain was quite scvere 1n some cascd Head
ache was more common and mtracrantal signs and symptoms Were
present  depending upon the location and size of the lesion
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Genrral Connideration of Calcerial Tumors 9

Only the unusual 1ppeanng ovicomas were acctioned for micro-
scopic study  The soft tisue of all the tumors otherwise was
studied  In over 759 of the cases a tissuc study was obtained
Forty four operitive procedures were performed  there being
multiple operations 1in 5 cases

The exact diagnosis cannot always be determined before surgery
by the chinical findings and roentgenographic interpretauon
Sometimes 1 most exhaustive and deliberate study ends up with
2 or 3 powbilities Thus the surgeon must depend upon hus own
expenence, 1nd dunng surgeny utihize the help of a competent
pathologist before deciding the type and extent of surgery to be
employed He may stop at times with only a biopsy and resort
to some form of radiotherapy or other nonopcrative treatment
A umple surgical removal may save extensive radiotherapy

In some cases then surgery may not be indicated while 1n
others the extent of surgery may be in question  Expenence,
surgical judgment and analysis of results of cases treated by var
tous procedurcs as noted 1n scattered cases through the hiterature,
all may point the way But there are many problems of therapy
that have not been resolved to datc  These problems will be
duiscussed with each particular wumor

The problem of cranioplasty 1s usually decided by the type of
tumor the location and the extent of the cranial defect In the
bemgn cascx, at the ume of the imtial surgery we have fitted a
crantoplasty when the defect 1s large enough to require dural or
cercbral protection or when cosmeuc factors are a matter of con
nderation  Itas casmer to get a good fit using the one stage method
of acryhc cranioplastic repair  In this way the exact thickness,
shape and nze can be obtained by molding the material before 1t
hardens nto the cranial defect

CRANIOPLASTY
Plastic matenal has been used for many purposes duning the
past few years  Orthopedic surgeons? have used 1t for reconstruc
tion of hip joints It has been used by dentists It has now become
very useful in repairing skull defects Rictz! reports that Zander
1n 1940 was first to usc methyl methylacrylate for the reparr of a
crapal defect Many neurosurgeons %%7* since have reported
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on 1ts use for cranioplasty, and also concermung 1ts favorable tisue
reaction ?

Plastic materal 1s strong 1t 1s hght and it 15 kind to the tissues
The speed with which it may be prepared, and the case with
which 1t may be fitted into any shape of cranal defect, has made
1t especially valuable for this purpose

To Olwver and Blamne'® and Woringer!! should be given the
credit of developing the one stage method of acrylic plastic cranio-
plasties This technique has made 1t possible at a moment’s
notice to mold a snug fitng plastic plate to fill any size defect
Therefore, 1t can be used for repairing skull defects produced at
surgery because of any reason or because of previous trauma, such
as open depremed fractures or closed depressed fractures of the
skull Ruetz* has routinely used 1t in traumatc cases at the trme
of the 1mtal surgery

We have used 1t since 1954 mainly for elective cramoplastics.
and for the repair of opcrative defects produced particularly 10
the removal of primary benign tumors of the calvaria  We have
had no complications to date, and we have used 1t 1n 2] cases
We have obtained a more unuform fit and consequently there is
no bulge or unevenness at the margin of the plastic plate, hike
sometimes one would have with even the beat fiting tantalum plate
This gives a better cosmetic result  Furthermore, pncumograms
will show normally and will not be obliterated as would occur
with a tantalum plate 1n place Roentgenotherapy for any pur
pose can be used without 1nterference by the plastic plate

The method we have used has been very satufactory Dunng
surgery when the decision has been made that a crantoplasty
should be used, the sterde remnous powder can be placed 1 2
small mxing bowl and the sterle cramoplastic ampule of liquid
can be added The nursc vigorously muxes the two substances,
much as 1n making biscwt dough Thus meang is continued for
3 or 4 minutes At thus time the powder 18 thoroughly mixed and
a doughy mass results. It is then taken up 1 the hands and worked
pouring some Ringer s solution over the gloved hands to prevent
sucking In about 6 or 7 munutes 1t will begin to feel warm and
takes on a workable doughy formm  This 1 then molded into the
defect aver a piece of cottonoid that has been mtroduced to pro-
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Fig 1a  Showing outer surface of plastic plate molded to fit skull defect.
Fig 1b  Showing under surface and flanged margin of plate Its contour varies
with that of the flull to give a perfect fit

tect the dura and a thin flange 1s allowed to extend out over the
periphery of the defect  This wall help stabilize the flap and safe
guard against outside pressure forcing the plate inward  Soon 1t
will become warmer and before 1t has become hot, the plate 18
removed from the defect and allowed to cool pounng Ringers
solution over 1t Gradually it becomes fixed and at this ume the
fimshing touches to secure a good fit are made When 1t has
hardened the margins arc trimmed with a rongeur If desired
petforations for wire sutures are made at the margins of the flap

This plastic matenal looks like bone, 1t 13 about the same weight
as bone, 1t fecls like bone and 1t bites with a rongeur like bone

The cottonoid 18 now removed from the dura and the plate
replaced A ught scalp closure 15 made and a mld pressure
bandage 1s applied over the wound

A tendency toward unfavorable tissue reaction in animals has
been reported from some laboratories  So far as the wrter has
been able to determine no such reaction has been reported 1n
practce and no doubt, many thousands of cramoplastic repairs
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have been used throughout the country It scems likely that the
posmbility of untoward reactions 1s very munimal

In the malignant cases, a cranioplasty 15 usually not used Re
moval of the tumor will relieve the pain and headache, even
though a cure cannot be effected Sometimes relief of suffering
18 sufficient to justify the surgery involved Certainly a cranio-
plasty 1s not indicated unles the end results will justify 1ty usage.
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Chapter 11
BENIGN TUMORS OF THE CALVARIA

We have chosen to include 1 thus group osteomas hemangio-
mas, giant cell tumors epidermoid cysts, traumatic cysts, chon
dromas hpomas and ossifying hbromas.

OSTEOMA

We have placed osteomas first because they are the most com
mon of all the tumors of the calvana The exact incidence 1
difficult to deterrmine  Many ostcomas go unnoticed, also many
are not brought to » phyucian s attention when nouced It would
scem that our figure of approximately 20%, would be too Jow

They have a tendency to occur in the frontal region' * and de-
cidedly more frequently in females They do occur 1n all party of
the skull however ncluding the basal area

There are many kinds of bony growths? but the lesions thought
to be neoplastic 1n character are usually conmdered as being
1pontancous, or passibly in some cases traumatc in ongin  In
case of the calvana, osteomay arsc from the membranous bone
and are very compact and eburnated They may be mngle or
multiple large or small, but slowly become progremuvely larger
It 1 thought that trauma may cawe them to grow faster A
rapidly enlarging tumor should be promptly removed

The patient 11 most often a young female but csteomas may
occur 1n males and older people. They utually complain of a knot
or bump on the head that has slowly enlarged The lesion may
be smooth and round or irregular and flat The skin is mobile
over the mass and there 15 usually no reaction of the scalp and
oo induration or discoloration Very few complam of pain ten
derness or headache It would seem that if they did not increase
in nze, very few patients would bother about thu tumor

The roentgenograms show a well arcumseribed dense lesion,
that extends outward Only infrequently 13 the mner table de

13
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pressed or the tumor protruding awardly  Often the wner table
may be left intact at the ume of removal of the tumor There 1s
no scparation of the tables The diploic markings fade away, as
does the identity of the tables 1n the area 1nvolved by the tumor
Some large tumors present a spongy appearance Increased vas-
cular markings arc not observed  There 15 an outward proliferation
of bone and no absorpuon or erosion of bone. This 18 an 1mport
ant point of differential diagnosts from a menmngioma ¢ Memn
giomas also produce proliferation of bone, but the proliferation
1s mostly inward  Vascular markings are promtnent and pressure
signs are present. Spicule formation 13 common i meninglomas,
but rarely found in osteomas Hyperostons frontals mterna 1s not
difficult to disinguush from osteoma, because these lesions are less
crcumseribed usually bilateral and extend intracranially  They
usually occur 1n older patients

Unless the ostcoma has already grown to a large size, or 13
growing rapidly one need not be in a hurry m deciding upon
removal The fact that they do steadily mcreasc 1n size makes
thewr removal desirable, however this may be done at the patient s
convenience Therr frontal location makes them readily visible on
many people The protruding nodule or mas may be quite
troublesome to some patents They may extend mto the frontal
sipus and at times block the outlet or cause other sinus problems.
Thus we recommend that astcomas be removed

The method of removal depends upon the type of lesion and 15
location The usual small arcumscnibed tumor can be removed
by rongeurs and burr leaving the inner table intact A cranio-
plastic repair usually 1s not necessary However if 1t were ad
visable to remove the mner table with the fumor a tantalum button
or if larger a plastic plate can be molded into the defect.

If the tumor 13 large, a bone flap is turned about 1t. The dura
and subdural space 15 mspected carefully for tumor or scar and
plastic repair 13 made However we have found that in some cases
the excesuve tumor growth may be removed from the flap and
the bone flap boiled for 20 mnutes and then replaced In thexe
cases 1t 13 better to reflect the perieramum along with the scalp
flap 10 that nothing but the bone 18 bolled and replaced e
have found that this procedurc gives a very good end result



Fig 2 Cass1 R occpital osicoma

There 15 no reaction and a good fitung bone flap replacement 1s
obtatned

One case, No 6 presented a rather unusual problem because
of the size of the tumor (Please sce later reference)

CASE REPORTS

In the report of all the cases to follow only the pertinent pos
itive findings 1n the history  phymcal neurological and laboratory
cxaminations arc mentioned Ths s done to save needless repe
tition of negative tests and examinations

Case T G M J female, age 31 scen 1n 1957 because of a
lump 1 in. in diameter in the right occipital area. It was firt
noticed 1n 1949 and had been growing slowly since There had
been no pain, but headaches of undetermined ongin werc present.
Rocentgenograms showed an area of increased demsity with bone
proliferation extending 4 mm. above the surface of the skull. The
diploe was lexs distinct and there was a tendency for the 2 tables
to lose their identnty  Neurologic examunation was entirely nor
mal, s0 observation was recommended at the ttme  So far re
moval has not been necemary
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Fig 3 Caxc 4 R occipltal ostroma.

Case 2. C. A L. male, age 54 was seen in 1957 with com-
plaints of fatigue, personality change, tenseness, disturbance of
memory and concentration. He had no headache, but roeatgen-
ograms of the head disclosed a mmall osteoma in the left frontsl
region. This was not producing any symptoms and did not
enter 1nto the condition caunng this man s troubles, It 11 being
Lept under obsen ation.

Case 3 H D S female, age 22 was seen in 1951 because of
2 knot 1/2 am. in diameter in the nght frontal area Ths had
been noticed about a year carlier was not painful or sore, but
had grown somewhat larger Headache had been oceurring for
the past 7 monthr. There was a hustory of a car actident 3 years
before and of being unconscious for 3 hours. Rocentgenograms
revealed a dense bone lenon thought to be osteoma Removal
was suggested but patient declined She has not been seen since
1951

Case 4 A A R. fomale, age 25 was seen n 1955 because of
a knot in the nght ocaapital area It had been noticed first 15
years before, and was slowly gettung larger Only recently had
it caused pain and was tender on palpation. The scalp was freely
movable over 1t Roentgenograms showed a dense leston extend
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Fig 4a. Caxc 6 R. [rontal ostcoma.
Fig 4b. Cax 6 Same case, after flap turned and tumor removed.

ing outward for about 1 cm. A little over a year later the tumor
was removed, uung a burr and rongeurs. The inner table was
left 1ntact. A small nerve passed directly over the tp of this
lenon. It was sectioned There have been no further com-

plants from the patient, and she has been observed at yearly
intervals,

Cesr 5 B. L. B female, age 22, was scen In 1955 because of
alump 2 x 1 em. in the nght frontal area. It had been noticed
3 years previously and had grown slowly It was not tender and
caused no pain  Tangential films showed a protrusion of 6 cm
from the shull surface outward A burr was used to gnnd this
tumor down to the loner plate The defect was saucerized a
picce of gelfoam placed in it and the scalp closed 1n layers. There
has been no evidence of further trouble from this leston

Case 6 J B, female, age 36 was seen in 1948 because of a
bump in the nght frontal arca It was noticed several yeans
before and had caused no discomfort, but was gradually becom
ing larger At this nme 1t measured 6 x 6 cm and protruded
approximately 1 cm. from the surface of the skull. The nner
table was slightly depremed A scalp flap was reflected within
the hair hine, including all of the pencranium, except that over

17
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the tumor A bone flap was then turned about the tumor With
clusel and rongeurs the protruding tumor was removed level
with the surface. Then the flap was boued for 20 minutes. Dur
ing this tume it was noted that the outer layer of the dura was
slightly involved but the underlying brain was not affected. The
bone flap was cooled and replaced and the scalp closed over it
Healing and convalescence were normal and subsequent ob-
servations since revealed the fact that the bone flap served as
a good osteoplastic repawr  The bone flap fits perfectly 1s strong
and botling destroys the tumor cells. We have dooe this In cases
where meningiomas involved the bone flap to a moderate degree
and there has been no untoward reaction that we know of There
have been fewer complications develop from the procedure than
from the use of tantalum plates. The procedure may prove quitc
useful in certain cascs

Case 7 ] J, male, age 17 was referred to us 1o 1943 because
of a knot in the left frontal aren, attributed to an injury at 7
yeart of age, and another bump 1n the mudfrontal ares that
resulted from a fall out of bed dunng infancy Both had been
growing steadily Patient complained of headacher. There was
no tenderness and the scalp was freely movable over both Jenons.
Rocntgenograms showed the upper lesion to be denser than the
lower one. It protruded 3 em. from the surface of the wkull, #od
measured 6 x 7 cm 1n diameter As osteomas frequently do
the lower ledon involved the frontal sious.

On 8/21/43 incislon was made through cycbrow and the
scalp reflected The osteoma was removed with burr and ron
geurs, leaving the inner table, but including that part wvolving
the outer wall of the frontal sinus  The membrane of the sinus
was not mjured

On 9/16,43 the larger tumor m the midfrontal arca waf
removed The outer portion was very hard Muldple perfor
ator openings were made parallel to the skull surface, and the
bone between rongeured away The inner portion was ofter
in places, but interapersed were very dense spicules that required
a double acnon rongeur to dialodge With this method plus 2
curct, the entire tumor was removed The imner table of the
skull was left intact.

We saw this pauent agam m 1952 He had served in the
Arm\ 6 years The skull contour was good and there was no
evidence of recurrence of the tumor
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Ity 5 Casc 7 Ostcoma, L. frontal and mideoronal margin

Case 8 C. E. C. female age 45 was first seen 1n Apnl 1958
because of a nodule 1 x 2 em in diameter in the lateral margin
of the left supraorbital ndge It extended slightly into the orbital
cavity It was not tender The paucnt had noticed thu lesion
for about 18 months and that it had increased rather rapidly
1n mze  Roentgenograms showed the area descnibed above to
be of increased dennty  There was no absorption or erosion of
bone and no increased vasculanty  This is a common ute for
osteomas. In May 1958 this leslon was removed with burr and
rongeurs. The nodule protruding into orbntal cavity was re
moved It comisted of demse eburnated hone. No repair of the
skull was necessany and the contour of the supraorbital ndge was
mantained Had this tumor been much larger and destroyed
the supraorbital ndge a much more difficult problem of repair
would have follewed Thus, it {s well to remove them cary 1n
this location, before they have attmined a large sze and involved
the orbital nidge or the orbital cavity to any extent.

Caie 9 T B C. age 36 (emale, was referred {o 1958 because
of a koot 1n the left frontal area It was 2 x 2 em. In diameter



20

Primary Tumors of the Calvaria
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N AP Y
Fig 6a Case 10 Ostcoma R. frontal area, lat. view
Fig 6b Casc 10 Ostecoma R frontal ares, p.a. view

and protruded about 1 cm. out from the surrounding skull It
had been present 10 years, becoming much larger i the past
year or two When a child she was struck 1n thus area with & brick-
Roentgenograms showed expansion of the outer table of the left
frontal bone almost to the midline. The wmner table was not in
volved No other abnormalitics were seen
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At surgery the periosteum had not been penetrated Bony
prolferation extended 10 mushroom fashion out over the cdge
of the surrounding skull Tt was very hard  With burr and curets
the entire lesion was removed  The inncer table was not involved
and left Intact. The shull defect was saucenzed

Case 10 P B age 57 female, was referred in 1958 because of
constant headache, which however had been Intermittent before
the past 3 weeks. Complete phyncal and neurologe examination
did not reveal any poutive objective findings, except an area of
increased density 15 em x 15 em in the nght frontal area
A slight clevation of the skull was palpated over this lesson It
wat not tender on pressure. The scalp was canly movable over
it The headache apparently did not onginate from the ostcoma
Thu lesion will be observed at intervals of 6 months or 1 year
Should 1t cause symptoms or increase in nze it should be re
moved

Unless otherwise stated the symptoms and complaints incident
to the tumors in the above cases have been relieved  The sunple
removal of the small ostcoma has been adequate The larger
tumors require the removal of a larger part of the calvana and
consequently the subscquent repair has been more extenmive. The
intracramal structures have seldom been involved

HEMANGIOMAS

These occur Jess frequently 1n bones than 1n soft twsue Ac
cording to Wyke,? of 4 449 ncoplatms of bone, as listed 1n 3 series
of cases, there were only 36 or 079, hemangiomata  After a
thorough search of the literature, he found that hemangioma of
the skull represented about 0 2% of bone neoplayms

There arc 2 pnmary benign hemangiomas of the calvaria, the
cavernous and the capillary types The capillary type octun very
iofrequently It 18 more destructive, may be multiple and may
produce symptoms of intracramial mvolvement aa in the case of
Haudousa ¢ Holmesand Sweet? think that the cavernous tvpe may
fesult from the confluence of the capillary conglomerates In ther
4 cascs the tuberrontalis was the area involved It 15 also the
primary osufication center  They thought this to be ngnificant

In Toynbee * original case, there was a tumor 1n cach parietal
arca  He also suggested that there may be some amociation be-
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Fig 7a. Tangential vicw of hemagioma, showing radiaton bone spicules gh
the typical sunburst appearance,
Flg 7b  Tangential view of meningioma showing paraliel spcules of
bony proliferation

tween the tumors and the centers of omfication of the pame
bone Conmdering the findings 1n the review of the cases avaua
mn the literature, there 15 Little evidence to support ths theory

Cavernous hemangiomas constitute the vast majority of the ca
reported  Thus 1s the usual and classical lesion found 1n the calvas

Wyke® 1n 1949 reviewed the Literature for the preceding 1
years and found only 39 cases of primary hemangiomas of !
skull In this group of 39 cases, most occurred in the fourth ¢
cade of Iife and most frequently in the paretal area  For the
who are interested all the authors reporting cases fram 1845
1949 are luted 1n the above paper by Wyke *
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Toynbee* has been given the credit for recording the first case
of hemangioma of the calvina  Most of the sulsequent reports
have been of single cases.  Bucy and Capp”® found the skull 1n
volved in 18 cases  Geschickter'® reported 5 cases Vandenberg
and Coley" reported 6 cases  Rowhotham'? reported 5 cases
Holmes and Sweet? reported 4 cases in 1952

In our *renes there were 8 hiermangiomas or about 169 of the
total number of wmors  One half occurred 10 the frontal and
one haif in the panetal area  Two-thirds occurred n females

It was nouced that all complained of headache  Itis our thought
that the tendency of the hemangioma to develop between the
tables of the skull and bLallooning of the tables may account for
the complaint of headache In far advanced cases, the inner table
may be eroded and the durn imvolved causing pain - This us rare
as they usually grow slowly The soft tsue of the scalp or dura
1 seldom 1nvolved  So in palpation very little tenderness 1s en
countered  One can usually feel a shghtly raised lesion involving
the skull with the scalp freely movable over 1t In more advanced
caxes the outer table 1s penctrated and 1n this instance the pen
cramum ls involved, producing local tenderness and soreness

Rocntgenograms taken in the lateral anteroposterior and pos-
teroanterior and tangential positions are very helpful in the study
of the case  Coley! mentions the sponge rubber or honeycombed
appearance on the direct view  The tangential films reveal in
many cases 2 sun ray appcarance  Radiating trabeculae, like
1pokes of a wheel extend from a centeal point, while 1n memin
glomas there 1 a tendency for the trabeculae to extend 1n a parallel
fashion

There 1s neither shelving of the periphery of the tumor as 1in
eonnophilic granulomas, nor the punched-out appearance How
ever the radiolucent area 1s usually round or oval and s without

increased vasculanty of the surrounding bone. There 11 no hyper
attous  Spreading of the 2 tables may occur wath nouiceable
crouon  This 1s greater in the outer than in the inner table In
far advanced cases the outer table may be peforated but this 15
nfrequent  The inner table 1s less frequently penetrated than the
outer table!* comsequently the dura 1s not likely to be involved
The above findings, involving the paretal bone 1n a female 1n
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the fourth or fifth decade of life, would strongly suggest a cavernous
hemangioma

These lesions gradually become larger, cause more headache,
and some believe may even become malignant '*  We have no
information or evidence which supports this idea However, 1t
would s¢em that removal of the tumor surgically, offers a sats
factory method of handling these cases Roentgenotherapy aloane
or after surgery, has been used  Surgery presents a definite duag
nosis and removal under direct vision after the idenuity of the
tumor 13 known One also escapes the effect of roentgenotherapy
upon the deeper structures A cramoplastic repawr can be done
at the same setting, thereby obviating a second and later round
of surgery

When exposed the tumor appears blussh 1n color with a hard
shiny layer of bone forming the outer covering  Beneath this outer
layer the honeycombed bone 1s found Using 2 sucker” one can
completely empty the small honeycomb compartments and get 2
good view of 1ts formation This part of the tumor 1s soft and
can be removed with a curet or burr down to the inner part of
the inner table. Sometimes the tumor has extended between the
tables considerably farther than the rocntgenograms would mdt
cate The texture of the bone, as indicated by the rongeur bite,
will help determine the lateral hmuts of the tumor  Usually a burr
rongeur and curet will be all that 15 necded for the removal of the
hemangioma  Bone wax will control the bleeding It can be
placed on the burr while burring through the vascular part. Soae
choose to remove the lesion by bloc resection  In ths case a bone
flap 15 turned about the periphery of the tumor If this 1s done,
1t is well to take into consideration that oftentunes tumor b
extends far out between the 2 tables away from the ramed and
honcycombed central part

We have used roentgenotherapy 1n some cases, but more o5pe
cially the capillary type In these lesions, therapy u repeated
at intervals

The gross appearance 1s typical As mentioned before, the hoaey
combed area corresponds to the radiclucent arca seen by direct
roentgenographic examinaton  When the pericramum and, if
present the thuin outer table u reroved the lesion can be cmpticd
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Mg Ba b External view of hemangloma showing honeycomb appearance
(Courtesy B. D Wyke Am J Remtgenl and Charles C Thomas, Publiher)

of blood by suction Then the craters of various size can be canly
visualzed They seem to commumcate, because suction mn one
place readily empties the other craters  The blood appears to
be venous It rapidly refills

Microscopically the cavernous type conssts of lacunac lined
with large well developed endothelial cells  There may be con
nective tissuc in places supporung the endothehal Irung  The
bony trabeculae 1n some arcas may be thickened while in other
arcas they may be replaced by fibrous tissue

Scheinberg and Elkin'® recently called attention to a hemang
oma of the skull associated with an angioma of the brain A case
was reported showing the hemangioma of the occipital bone and
an angiogram outliming the intracranial angioma No anatormcal
connection was demonstrated between the skull leson and the
mtracranial angioma It isn t uncommon for hemangiomas to
be muluple and to be located 1n different parts of the body

CASE REPORTS OF HEMANGIOMAS
Case 7 N E. H male age 42 was referred in 1951 because
of headache for 2 years and frequent momentary diznness dur
ing the preceding 2 months. There was a ralsed irregular area
15 x 2 cm 1in the nght panctal area It was slightly teoder
Roentgenograms showed a ducrete honeycombed ladon. There
Was no ucrease in vascular channels zbout it. An encephalo-

gram did not reveal an assocuated intracranial lemon
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Tig 9§ (Lppr) Hemangioma of occipltal area.
Fig 9b (Lerer) Same casxe with anglogram showing an angioma of the baald

and no ical co 1 th the b Yoma of the occ. bone. (Courtsy
L. Schelnberg, and M Elkif" (the eitor Arwrelegy and publigher Lanctt
Publrcatsons )

The tumor was removed with a burr and rongeur It extended
to the dura. A small tantalum plate was fited Subsequent ob-
servations have revealed no further trouble

Case 2 J L S male, age 51 scen in 1951 because of bead
ache and a knot 1nthe mght frontal area about 2 em. in diameter
Roentgenograms gshowed a circumscribed loss of densty of the
bone lateral to the frontal snus and communicating with it
The 1nner table #vas not involved There was o increased var
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Fig 10 Case 2. Hemangfoma In R. {rontal area

culanty no hyperostoss. There was a faint honeycombed ap-
pearance in the direct view  August 1952 the tumor was removed
with burr rongeurs and curet, leaving the inner table. The
frontal sinus wall was removed leterally but the membraoce was
oot injured The microscopic sectons showed the levion to be
a typical cavernous hemangioma

Postoperative roentgenotherapy was given because some tumor
tissue may have been missed sbout the nnus. Subsequent films
showed dennity of bone returning and the defect less prominent.

Case 3 M W female, age 44 referred 1n 1956 because of
headache and sorencm over a growth 1n the left frontal area for
1ycar Three years previously she had been struck 1n this region
Roentgenogranm showed an area of decreased density mvolviag
the left orbital ndge and orbital plate  There was evidence of
bone destruction  The durect film showed the honeycombed effect

In July 1956 the tumor was exposed It extended 1 cm above
the outer table was very porous and filled with blood A sucker
tp placed on one part of the tumor emptied the entire lexon of

27
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Fig 11a. Case 3 Lat view thowlng radiolucent arca above the Left orbetal ridge-
Fig 11b Same case, tangennal view showing typleal rmburst appearance
of a hemangyoma.

its blood content and one could see the sponge like construction
of the tumor It was removed with rongeurs, along with 1o
volved bone surrounding the main tumor It was necessary (o
remove part of the ridge and roof of the orbit. After this a plastic
plate was fashioned and secured with wire at 3 places. It gave
a good cosmetic result  The patient was scen as late as May 1958
and was free of symptoms

Case 4 H C. femnle, aged 28 was referred 1n 1952 because
of headache and a lump 1n the left parctal area  Rocntgeno-
grams showed an arca of decreased dennmty 3 x 2 cm. It war
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Fig 12a. Case 4 Lat. view of hemangioma 1952
Flg 12b  Same pt. 5 years afier operation—note another lexlon developing
posterior to first hemangloma
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Fig 13 Case 5 Left parictal hemangwma,

clevated about 1 cm. above the skull surface and extended through
both tables of the skull There was no honeycombed appear
ance. The roentgenologust favored an eosinophilic grasulora
because of the shelf like irregulanties of the tables of the skull
However on April 2 1952 at surgery a tvpical honeycombed
lesion was encountered The frozen scction, and later histo-
pathologle studies, proved this to be a hemangioma It was re-
moved with burr rongeurs and curct Roentgenotherapy was
given and later 1 tantalum plate fitted over the skull defect.

In 1956 headaches returned Just posteror to the tantalum
plate patient complained of tendernem, and roentgenograms
shawed an area of decreased dennty  One year later in Nover-
ber 1957 it was noted that this arca had increased n procin-
ence. There was a margin of normal bone between this leson
and the former defect, now covered by a tantalum plate. Roent
genotherapy was gven The tantalum plate area was shiclded.
In the ongnal films, a suspected lesion was noted in the mte of
the second tumor

Case 5 ] M Mc female, age 40 was referred in 1950 be
causc of headache and a lump 10 the left panctal area that wa



Fig 142 Case 6 Lat view of frontal hemangloma
Fig 14b. Case 6 P.A. view of frontal hemangioma
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first notuced 2 years previously  The headache was quite severe,
The lesion was 2 x 2 1/2 em. in diameter and elevated almost
1 em above the skull surface, The roentgenograms showed an
area of decreased denuty but did not reveal the typical hooey
combed effect found at surgery The dennty of the interveniog
bone forming the compartments must have been insufficient to
show up 1n the exposure used It was removed with burr rop-
geurs and curet down to the dura and as far lateralward as peces-
tary to encounter good normal bone A tantalum plate was
fashioned and placed over the defect This patrent has been
observed at 1 to 2 year intervals and there has been no recur
rence of the tumor  There have been no complaints referable to
her head

Case 6 R. B male, age 71 was referred in 1954 becamse of
headache that had gradually become more dturbing  There
was a shightly raised tender arca n the left frontal region. The
rocntgenograms showed a small oval radiolucent area 1n the kit
frontal region  The tendency toward honeycomb formation was
viuble 1n the posteroantenor view  Thus patient was treated with
surgery and a plasuc cramoplasty following removal of the tumor
It was a tvpical cavernous hemangioma  He was relleved of the
headache.

Case 7 R T female, age 35 was referred 1 1951 to us be
cause of headaches, and at times a feeling of faintness for the
past 4 years. There was a slight discoloration in the region of
the left temple and check. We were able to locate roentgeno-
grams taken 1n 1940 and 1946 The 1946 report noted there was
thinning of the left supraorbital ndge and connderable exten
sion of the leston, as compared with the 1940 films. At this ume
roentgenotherapy was given and at intervals undl 1951 at wiich
time we first saw her Roentgenograms at thu time thowed
destruction of the lateral margn of the left frontal unus and
superior margin of the orbital ridge and orbital roof Enlarged
hard venous channels could be palpated in the left frontotem-
poral area. More roentgenotherapy had been given  In 1953
and 1954 roentgenograms showed contnued improvement, and
patient improved clipically  Whether or not this tumor had under
gone mahgnant changes cannot be deaded Certamnly 1t de
stroved more bone than the ordinan cavernous hemangrome
and the blood vessels of the Jocal area of the scalp became larger
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Fig 15 Case 7 Radiolucent arca 10 left supraorbital area Increased vascular

markings. Cap. hemangioma

amd later thrombouc, and 1n places calaified Many features of
this case resembled a capillany hemangioma A section for micro-
scopic study may yet be secured It 1s interesting to note that a
hemangloma was removed in the area of the umbibcus when
patent was an infant

Case 8 AL H (emale, age 66 was referred 1n 1955 becnuse of
a throbbing sensation in the nght oeccipital area It was noted
there was a fullness above and antenor to the mastoid Headache
was moderate. The general physical condition was pot good
there heing heart, kidney and gallbladder disturbancer.

The roentgenograms showed a discrete area of increased vas-
cular markings just above and antenor to the mastoid There
was no honeycombed effect, no bone prolferaton, but definite
cronon A thrill could be palpated at nmes and pressure obliter
ated 1t At surgerv a branch of the postauncular artery was
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Fig 16a. (Upper) Case 9 Photograph of lat. view of arterlovenous ancury=
wnvolving skull secondanty
Fig 16b (U pper right) Same case.
Fig 16c. (Lswer) Tangential rocntgenogram showang slight tkull eroslon. More
extendlve fnvolvernent found at surgery

found to be larger than normsl and communcated with the
lesion  The vensel was ligated and sectioned and the local area
n the skull removed with a burr rongeurs and curet. It was not
necessary to remove the wner table of the skull. Neither was 2
cremioplasts required Al symptoms were relicved The blood
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vewels of this region were enlarged and tortuous  No evidence
of an arteriovenous fistula could be found

Case9 Thiscaw isincluded because it is quite unusual and rare.
It dludrates a point of differentinl diagnosie, viz 2 vascular
tumor of the walp producing sctondary changes in the skull

B S, female age 19 was referred because of headache and a
pulsating mass 1n the occipital area Flie years before, she had
struck her head on a bolt, while riding a school bus  There were
no Il effects immediately afterward except some tendernens
locally A <oft mass gradually appearcd over the nte of injury
and a headache during the past year caused an increaung amount
of trouble.

The maw was compresable, and as it was compressed the
patient complained of pain By gradual compression the massy
could be obliterated but when the pressure was released the masy
quckly reappeared A pulation and a high pitched sound
synchronous with the heart heat were easily obtmned but die
appeared on compresmon of the nght common carotid artery
The nze of the mass also became defimtely smaller and again
colarged when the artery was released

Roentgenograms revealed some crouon of the shull - Soft tswue
films showed a mass containing some tortuous clongated densities
thought to e distended vascular structures

Atyurgery greatly dilated vascular structures were encountered
and removed en masse  The outer table of the skull was eroded
ard 1n places the irregular surface of the shull was ined with thin
endothelial lined structure, surrounded by conuderable amount
of fibrous ussue  The pathologst reported the findings conustent
with changes remulting from an arterovenous ancurysm  Clinical
evidence would support this diagnosis.

GIANT CELL TUMORS OF THE CALVARIA

35

Berugn gant cell tumors are commonly found 1nvolving the
intracartilaginous bones of the body Membranous bones are
wldom involved  Pancoast, Pendergrass and Schaeffer!? found
6 cases in the literature that developed in the bones of the calvaria
Lichtenstein® 1n his bool on Bone Tumors stated that he had
never encountered a casc oniginating o thecalvana  Of 124 casses
of gant cell tumors ducussed by Coley®® 1n 1950 none were in
the calvania  Vandenberg and Coley!! in 1950 reported a case



FPrimary Tumors of the Calvenia

36

124

Fig 17 Showing location of 124 cases of glant cell tumors (from Yeaplerms o

Beme Courtesy Beadley L. Coley M D suthor and Paul B Hoeber Inf-
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that mostly involved the baular area, but the zygoma and portions
of the temporal bone were invaded  Tlus patient was treated with
high voltage therapy, and 8% years later there was no cvidence
of recurrence of the tumor  McNerney!? recorded 2 cases, 1 ans
ing 1n the temporal bone and 1 1n the bawlar arca  Surgery and
roentgenotherapy were both used with good results

Trauma® and subsequent bleeding wath reactive changes have
been advanced as a posible causative mechamsm  Bone rarc
faction and destruction have been found roentgenograplucally
Dhagnosis 1« made on histologie sections The prognosis is good
m spite of the tendency of the tumor to recur

INTRADIPLOIC EPIDERMOID CYSTS

There are 2 kinds of epidermoid cysts which nvolie the head
the intradiploic and the intracramal type The intradiploic type
1 a rare primary lesion of the skull beginning 1n the diploic region
expanding® and eroding both tables as 1t develops It may rup-
ture through either or both of them and may attain a consider
able nze with relatively few symptoms  Except for the frontal and
basal areas, the expanding tendency of the cyst produces a sclerotic
appearance in the bone about the periphery of the lesion

Thus lesion 13 not of Infectious ongin and not to be confused
with the cholesteatoma found about the car It 1s thought to be
congenital 1n ongin It grows slowly but may become quite large
It 13 saft and yellow 1n appearance and 1s composed of tissue de
nived from ectoderm  According to Ritvo !* there are some sup-
porting tissue fatty matenal cholesterol crystals and masses
called wood cclls

Nety Tolga and Alexander® recently presented a Unitary
Concept of Epidermord Tumors of the Nervous System  They
connder all of thesc tumors to represent embryological rests
They were also able to produce a typical epidermoid cyst by
cloung a portion of scalp beneath the suture hine of the shin

Treatment 1s surgical removal and cramoplasty

CASE REPORTS

Cese 1 C B male age 27 was first scen in 1944 because of
a rased place in the nght frontopanetal area It had heen
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Fig 18 Cax 1 Showling partial cburnation of bone about margns of an
wtradiplos epidermaoid cyst of the skul!

growing slowly over a peniod of several years. There had been
some pain and beadache during the past year The lenan ex
tended about 1 cm above the surface of the skull and was about
2x31/2 c. 1n diameter It was firm but not hard  The margin
of the skull about 1t could be palpated at one point. Roentgeno-
grams clearly showed thus skull defect, which seemed to mvolve
both tables. There was slight eburnation of bone about the
margin of the lenon The cyst was confined beneath the pen-
cramum but had destroyed both tables of the skull. It was much
larger than the bony defect would ndicate  Total removal was
cffected by sharp dissection and curct, unng rongeurs to remove
spicules about the margins of the defect. The pathalogic report
was, epdermoid cvst.

Case 2 C.F B female, age 48 was referred 1n 1958 becawse
of rightnded headaches that had started in March 1958 At
umes thev had been accompanied by nausea, watering of the
eyc and some blurnng of vision In 1928 the paticnt hed In
jured her head mn the left parietal regron. The scalp was lacer
ated at the tme but she was not rendered unconscious.

The gencral phyucal examination and peurglogical examin-
ation revealed no abnormal objective findings, except wn the



Fig 192 (Upper) Case 2. Lpidermold cyst of calvarla. lat view
Flg 19b (Lewer) Case 2. P, view
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left panctal region, where one could feel beneath the scar an
irregular defect in the skull Roentgenograms showed a large
irregular radlolucent area 4 x 5 em. in diameter There was
definite eburnation of the bony margins  There was a slight
expansion of both tables about the penphery and 2 destruction
of both tables 1n the center of the lesion.

It was noted at surgery that the cystic tumor had destroyed
the external table and was only covered by the pericranium
at its central arca It consisted of a soft yellow mushy material,
typical of epidermoid cyst. The internal table had been eroded
completely The tumor was adhered to the dura which re
mained intact. The outer and inner tables were expanded and
thin  The margins of the akull presented a concave U bke”
cdge, the inner surface of which was so compressed that 1t pre
sented a hard glistening eburnated appearance. A curet made
no impresuon upon it, €xcept to remove A fine membranous
Liming

The shelves of bone were removed by rongeurs, as well as
the cburnated bone. A plastic plate was fitted and the scalp
closed 10 layers.

The headache on the right nde may have been caused by the
turmor but 1t was thought to be a histamine type cephalgia

It was thought also that the injury 20 years before may have
resulted 1n an inclusion of & piece of skin beneath the scalp and
subsequently the cyst developed  On the other hand the ledon
quite likely developed from an intradiplok embryonic rest and
the 1qjury was noncontributory

TRAUMATIC CYSTS OF THE CALVARIA

Cyats of the calvaria are most often traumatc m ongin  They
may mvolve the outer table, the diploe or the mner table wher
ever blood may collect and undergo orgaruzaton  If the injury
results 1n a collection of blood under the pericramum a cyst may
develop externally but 1t would gradually affect the outer table
and would show up as an area of decreased density with a soft
swelling overlying 1t Should a clot of blood develop and organize
within the diploe, there would be a gradual eroding and expand
1ng process that would be difficult to differentiate from an inta
diploic epidermoid cyst. This was the diagnosis favored by the
roentgenologist 1n 3 of our cases Epidural collections of blood



Fig 202 Case 2. Lpidermold cy3t, showing tumor tisrue removed.
Tig 20b. Case 2 Lpldermold cyst showing skull defect and plastic plate,
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associated with fracture of the skull or trauma otherwise, which
go on to orgamzation may produce changes o the inner table
of the skull A leptomeningeal cyst may result from tears in the
arachnoid and dura, with flud becormung trapped and pocketed
Presumnably the pulsation of the brain!* causes a bony change of
a cystic appearance Loyal Davis®? discussed the enalogy and
reported 3 cases 1n 1934

The general appearance roentgenologically 1s that of an area
of decreased densty with cburnated margins. Somectimes the
onginal hernatoma 1# partly calaified, giving a flecked appearance.

Evacuation of the cyst 15 the treatment of choice. Sometimes 2
cranioplasty 1s necessary

CASE REPORTS
Case 7 F W K. male, age 23 was referred in 1947 because
of a headache, a pressure feellng dizziness and at tmes blurred
vinon. Hus symptoms were first noticed about 1 year previousy
In a car accident 7 years earher he had injured his head The
head was slightly larger than normal There was a tender raised
place 3 x 4 cm 1n the left frontal area The scalp was frecly
movable over it. The roentgenograms showed a radwlucent
area  Onc roentgenologist suggested that the lemon les be
tween the tables of the skull and that ¢ the mnner teble was
depressed The margins were all churnated  especially the
wnner table, suggesting to the roentgemologist an eprdermold
cyst of the skull
At surgery the pericranium was not attached A bone flap
was turned about the tumor The flap measured 4 cm. at its
thickest point. The dense imnner plate was removed to expox
a cysic cavity contaning some spongy bone and fibrous tissue.
Both the dura and arachnoid were thickened Microscopic siudy
thowed some chronfc fibroblastic proliferation and a fow lymph-
ocytes. A tantalum plate was fitted This paticat has been
observed on scveral occamons in the past 10 years and has not
complained of further symptoms *
Casx 2 G Y H female, age 58 was referred in 1954 because
of & tender swollen place 3 x 4 cm. In diameter in the right parcital
‘Almtmmwaﬂmmdhuwpkﬁmnﬂcqﬂ has been sdded—#t
pege 106



Remgn Twmors of the Calearia 43

Fig 21 Casc1 Lat view Intradiplole traumatlc cysts of the left frontal arca
cortical markings diminbhed over fr lobe.
Fig 21b  Same case, p a. view
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Fig 22a. Casc 2. Traunutic leptomeningeal cyut, lat view
Fig 22b P A view mame casc

arca She remembered strking her bead In this arca several
times. At one time she was unconscious for scveral days. She
had been aware of a slow growing swelling durlng the past 4
years  The neurological and physical examinations did not re-
veal anything abnormal However the roentgencgrams showed
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an area of deerered denaty 3 x 4 em in divmeter raiced 2 em
above the Sl wirfaice The churnated margins gave the ap-
pearance of an expanding procew between the 2 tables of the
dull  Agan, the radiclegic dingnosis was that of an epidermoid
o

At «urgeny when the pencranium was removed {rom the
tumor the hony shell appeared a reddish brown  The texture
was porous and by actual count 20 drops per minute (Ycrocodile
tean”) of spinal fluxd exuded through the uay openings of the
hard outer plate of bone  The removal of this plate uncovered
a cavity filled with cerebral spinal fluid and a small piece of
pedunculated cerebral tisue which extended through the 1nner
table and dura  The bony floor of the cavity was removed about
the protruding cerebral ussue and the dura opened  The brain
tisue was normal bencath and  extending from the surface
was thic pedunculated piece of normal appeanng bran at out
1 cm. in fts greatest diameter - The pedicle was sectioned  Micro-
scopic sections showed it to reproent highly vascular cerebral
cortex. The dura was closed ughtly and the cavity filled with
gelfoam and a plastie plate molded and secured in place with
wire suturer. The patient has been observed on several occasions
unce and has had no complaints  The skull contour is good
There has been some thought about this lewon being of congen
ttal engin, rather than of traumatic ongin

Cagr 3 L. P nge 68 was referred 1n 1955 because of a con
stant headache for several years and a cramal defect 1n the left
parictal arca about the size of a hall dollar She had in the
past 3 years comulted many phymcians and med vanous med
icines and procedures to obtain relief of the headache. Roentgen
ograms taken 1 and 2 years previously were compared wath the
the oncs taken in 1955 There was definite enlargement of the
area of decreased demsity The radwologist reported that  the
area of desctuction, 3 x 3 ¢cm in diameter lying 1n the left post
Panetal region 2 inches from the midline, appears to involve
predomunandy the diplolc portion of the bone. There 13 more
involvement of the inner table than the outer table. There u
some scleross of bone about the periphery suggesung that it may
have been present for an appreciable length of nme  He then
Tuggested a diagnosis of an epldermoid cyst She had suffered o
rather severe injury to the head in 1941

4>
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At surgery we found a leptomeningeal eyst. The thwn outer
shell of hard bone was removed expoung 2 cavity filled with
cerebrospinal flud  The inner table was absent. There was 2
dural opening about 1 cm. in dlameter extending mnto the sub-
arachnold space, and through which some large blood vessels
protruded  Cerebrospinal flurd ebbed and flowed with each
pulsation The blood vesscls were replaced beneath the arach-
noid and the dura was repaired umng a fiap from the outer layer
A piece of gelfoam way placed 1n the cavity and a plastic plate
molded to fit the skull defect.

In the past 3 years she had done very well  The old headache
has gone and she has resumed her usual household functions.

Case4 M F age 4 months, first seen August 5 1958 because
of a lump on the back of the head It was noted wmmediatedy
after birth, at which time 1t was soft. Since, 1t bad gradualh
become smaller hard and fixed. It was 4 x 3 coL 10 diameter
and protruded about 1 ém above the surface of the skull mn the
nght parietal area. 1t was not tender and the scalp was readily
movable over 1t.

Roentgenograms showed a bony projection e the nght par
1etal area, which scemed to bave developed over the cuter table
of the calvaria It was 3 x 4 cm, in dlameter and extended above
the outer table 1 em. The outer table was dutinct and was not
depressed  There was an area of decreased density between the
outer table and the dense outer layer of the tumor which was
thicker than the skull and appeared almost as dense. The layer
of decreased demsity between represented part of the bematoma
that had not yet become calcified and may well In the future
have become cystic and develop into 2 typieal traumade sub-
pericranial cyst.

At surgery the percranium was reflected from the tumoe
There was @ blue discoloration of the entre tumor  The hard
glistening outer layer was completely removed with rongeurt
Each bite produced freah brisk bleeding Bone wax was used
after each bite to control bleeding This blue vascular bony outer
Iayer was removed expoung a normal under layer of bone. A
cramoplasty was not necemary The pathologist reported that
the findings were indicative of a traumatic cyst of the skull



Flg 23a. Case 4 Lat view of R. parietal subpericranial cpat {traumatic)
Fig 23b  Tangentlal view of cyst, mame casc.
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CHONDROMA

I have been unable to find a report of a chondroma of the
calvaria although I am certain that some must have been re
corded In our records we have found 1 case involving the ocapital
bone, also a slowly growing intradural chondroma, extending from
lumbar 1 to sacral 2 area It had completely entangled the cauda
equina from the conus medullans to the sacrum. Apparently
from the history given its development had extended over a
peniod of 25 years  Copeland’ states that chondromas are seldom
multiple, and are usually found n the small bones of the hands
and fect, the sternum spine and rbs, and occasionally m the long
bones Coley s!? diagram shows the dustribution of 24 cases

They grow slowly but may become quute large in tme  There
18 little discomfort or pain - On examination the lesion may scem
much harder than when exposed at surgery There may be a
tendency to gain the impression from palpation that the tumor
might be an ostcorna  Also there 13 atendency for the chrcian
to group these lesions with benign ostcochondromas I have en
countered the latter mn the parasellar region of the head They
tend to develop in the basilar areas

Chrondromas are benign but invasive, and defimtely recur after
incomplete removal Some may undergo malignant changes. Com-
plete study of the specimen removed should be made before ruling
out mahgnancy

Roentgenologically they produce a radiolucent effect, and many
times a cystic appearance If sizable, there will be a soft tssuc
shadow outlining the tumor In the case reported below these
was both an area of decreased dennity of the skull and a large
soft tissue shadow  Lichtenstein'® stresses the importance of
spotty calcification or a calcific stippling withm the translucent
areas

CASE REPORTS

K L female, 71 vears of age, was referred to us In 1950 be-
cause of a large tumor in the nght posteuricular region. She
reported that approxumately 30 19 and 11 yeary previously &
cartnlaginous tumor had been removed from the same place
It was noted 1n the last hospital record that the surgeon made
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Fig 24 Showlng distributton of 24 cases of central chondroma, (from ) eeplarses
¢ Beees Courtesy Beadlev L. Coley MDD author and Paul B Hoeber Inc.,
publither)
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a presumptive diagnoms of an osteoma but his surgical note
indicated the tumor was much softer than he had expected,
and changed the postoperative diagnosis to a chrondroma

‘The mass was about the sixe of a hens egg  The patient was
concerned malnly because of the nze of the tumor It was not
tender and waa not movable. It was encapsulated with timuc
moving freely over it The roentgenograms showed a hazy
area of decreased denumty with some arcas of spotty calafication.
Tangenual films showed a large tlssue shadow representing the
protruding tumor There was no increased vascularity

At surgery ey had been formerly noted the lemon was firm
but not hard It was an encapsulated nodular pearl; white
tumor about 6 x 7 cm 1n {ts greatest diameter It was removed
with a sharp chusel after which a burr was used to remove the
mnvolved bone, which we thought to be the panctomastoid regton.
Part of the panectal bone and a portion of the posterior margin
»f the mastold bone was involved It was not necessary to re
move the 1nner table

The microwcopic sections showed closcly packed eells, with
some rounded nucley, definitely distinct cartilage cells. In some
weas the cells were more scarce and the mtercellular substance
appeared collagenous. The pathologist kindly checked the slides
uf 1939 and found the appearance to be esmentlally the 1ame
except the latter was a hittle more anaplastc. Both were benign.
To date the lesion has not recurred

OTHER BENIGN TUMORS
In this category we have chosen to place pnmary lipama and
osteogenic fibroma These tumors occur very Infrequently o the
skull but should be mentioned nevertheless

LIPOMA

Lipomas may develop anywhere that onc can find fatty tisuc
They may occur within the head along the brain stem  the hypo-
thalamus the corpus callosum and msde the ventricles We have
removed them from within the dura 1n the Jower lumbar area
They wnfrequenty occur within the medullary canal of Jong bones
Smith and Feinberg?* recently reported a case of intracsscout
Iipoma of the fibula and stated that only 1 other intraoscous
hipoma had been reported in this country **
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Fig 252 Lat view of a primany lipoma of the skull
Fig 255 P.A view (lame casc) (Courtery Dr Loyal Davis and Lea & Febiger
publisher)  from case record of Dr Davis

As a pnmary tumor of the calvana we know of but onc ease,
that reported by Loyal Davis ** Through the hindness of the
above author who kindly sent the entire casc record we have



52 Primary Tumors of the Calvania

been permutted to use this rare and remarkable case of primary
lipoma of the calvaria

This patient female, age 42 was finst scen by Dr Davis in
1935 A mamn had first been noted in the left frontal area in
1915 In 1921 1t was removed but gradually grew back, unul
in 1935 1t measured 6 5 an. 1n diameter and protruded 1 5 em.
from the skull surface. It was firm throughout, except the vertex,
where there was a soft irregular area possibly the former oper
ative defect. There was no evidence of increased 1ntracranial
pressure, or focal mgns of cerebral dysfuncuion  The roentgeno-
grams showed a large area of increased densdty some bone
proliferation and some hone destruction.

At operation 1t was found that the tumor had grown through
the skull at the soft spot over the tumor vertex Burr boles were
placed about the penphery of the tumor Here the skull was
almost an inch thick and quite vascular The bone and tumor
were removed The dura was intact  The brain beneath was
not nvolved.

The tumor was encapsulated yellow but not lobulated The
operator mentioned in the operative note that it resembled fat,
although he did not know at the time 1t was 2 fatty tumor

Microscopic studies showed this tumor to be a typleal lipoma

OSSIFYING FIBROMA
Osmfying fibroma 13 mentioned by Copcland ! We have never
encountered one. He thinks they are quute rare, occur at tumes
in the calvana and are benign  Excision 1s recommended
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Chapter 111

TUMOR LIKE LESIONS OF THE CALVARIA
(DUE TO GENERAL DISEASE PROCESSES)

We have chosen to place in this category those tumors pro-
duced by generl ditcase procoswes f the inadence of the skull
mamfestauons is relatvely high in the ssmptom complex of the
dsease. In thus group we have included cosinophilic granulomas,
xanthomatosss, fibrous dysplasia Paget s disease, leontiasis ossea
and hyperostoss frontalis interna Also, one could include cranto-
tabes of Rucketts, cramial changes in Gaucher s disease, osteopor
ous aircurmseripta ostertis fibrosa cystica, and syphihitic skull 1n
volvement. The latter group does not represent as much a local
cramal problern as a general systemic problem which i usually
more compelling than the incidental cranial lesion  Also the
cramal mamfestation of these dueases needs no particular local
form of treatment

EOSINOPHILIC GRANULOMA
In 1940 Otaru and Ehrhick! first applied the term eonnophilic
granuloma to the leion involving the skull It 13 charactenzed
by a single or muluple punched-out areas of lesser density usually
0 females below 30 years of age The cause 18 unknown but
several wnters®? asmsociate this lesion more or less with xantho-
matesis  Clinically the 2 diseases present an cnurely different
Symptom complex The symptorm, age, incidence and the skull
Pattern of the 2 respectn ¢ lesions are enurely different except for
an occanonal case, such as reported by Swaine and Williams 4 The
course of the 2 diseases 1s different as one can note from compan
ton of the cates luted below  Knighton and Fox* thought 1t to
be a prunary discase of the reticuloendothelial system  Shuster

and Flynn® inclined toward the infectious ongn

55
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The patient 18 usually a female In our cases, 509, were females
The majonity of the patients are 1n early adult bfe. They com
plain of pain and sorcness over a local area, most often the panetal
region ‘This 13 duc to the fact that there 1 a tendency for this
lesion to grow outwardly and involve the pertcramum and even
the muscles, or at tumes the dura’ inwardly We have noticed an
mcrease m the eosmophils in the blood count. In our cases, the
patient has not been 1ll and has not presented systermc or general
complaints as 1n cascs of xanthomatoms

Roentgenologically, the lesion presents an irregular punched
out area of decrcased density, with no increased calafication or
cburnation about the borders It may suggest a metastatic lenan,
espectally 1f there are mulaple arcas  Other bones of the body
may be 1mvolved There 15 no sunburst appearance on tangental
views, as 1n the case of a hemangioma These lesions are usually
smaller than hemangiomas, when first seen It may be that they
cause pamn earlier A soft tissue shadow may be scen if the lenon
has extended beyond the outer table They are much different
from the large multiple map-like configurations of Schuler-Chns-
nans Disease The late Clyde McNeil® noted a double shadow
which he thought charactenstic of the discase. This he attmbuted
to different degrees of involvement of the 2 tables of the skull

At surgery onc finds a granulomatous lesion confined beneath
the pericramum or perhaps growing through into the soft e
We have seen 1t mvade the temporal muscle quite extensively
Also 1t may iovolve the dura or extend through the dura and
produce adhesons or direct cerebral involvement.®

The gross spectmen may be cystic 1n places and may bave
hemorrhagic arcas, but 1 soft and does not have the honeycombed
sponge-rubber effect of the hemangioma It s less vascular
Microscopically  the duagnosis 1 not dufficult. There arc foamy
appeanng large mononuclear cells with cosmophils scattered of
m clumps There may be some plasma cells and lymphocytes
Later connechve hssue and new bone formation may be secn

We fecl that a diagnosis cannot at umes be made without 2
biopsy Also there 11 dural and mtracranial involvernent at omes.
Consequently surgical removal of these tumors 1 advisable. G
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tanly remotal and plastic repur will effect a cure - Some advise
dong nothing  Some suggest radiotherapy *

The surgical plan we cmploy i« 10 remove the lesion with a
curet and sharp dissection, including any of the scalp that 18 1n
volved The dura 15 saved, if posuble, but the tumor tusue 13
removed  Additional bone 13 removed wath rongeurs if necessary,
and a plastic reparr of the akull 1 fitted 1n place

In this study of cases, there were 6 patients with eownophilic
granuloma or about 12% of the total The lesion occurted most
frequently 1n the panctal arca There were no multiple lesions
In 3 of the 6 cases the lesion had invaded the soft tissue of the scalp
and the dura in 2 cases Pain was more prominent and more
severe in these cases, probably because the tumor more frequently
mvolved the scalp and dura  Elevated cosinophil count was noted
in most of the cases  No other systemic changes were noted

CASE REPORTS
Case 7 R M W male, age 21 was referred in 1942 because
of headache for 6 months and because of a knot 16 x 2 cm 1n
the nght ocapital arca  The mass was tender on pressure. Roent
genograms revealed an area of decreased densdty  with shelf like
marmns. The outer table of the skull was destroved We do not
know what hecame of this patent.

Cazr 2. C. A C. female, age 29 was seen by us in 1952 be
causc of pain {n the nght parictal area There was a veny tender
palpable nodule that the patient had notced for 5 weeks. The
blood hahn was posiuve, but the spinal fluid was normal 1n all
respects.  Roentgenograms showed an area of destruction near
the nght lambdoidal suture involving both tables. It was 15 x
2 cmindwameter There was one small fleck of bone in the central
portion of the defect that had not been completely absorbed
The roentgenologut thought it was characterutic of an eonn
ophilic granuloma There were 2 eosinophils and the sedimen-
tation rate was 20 Ribs, heart and lungs were pormal.

At surgery the tumor was encountered out in the galea. It
was removed with sharp dinsection and curet down to the dura
A tantalum button was fitted in the defect The pathologic
report was that of an connophilic granuloma A yeardy follow
up since has revealed no further complalnty.
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Fig 26a Case 4 Eosinophilic grancloma R. frontal

Cate 3 J Y female, age 24 was referred 1n 1951 because of
pamn for several months n the nght nide of the head gradually
getung worse. Palpation revealed an extremely tender mas
2 x 2 cm. 1n the nght panetal area  The rocntgenograms
a sharply demarcated defect 1n both tables of the skull, thought
to be an philic granul The cosnnophil count was 9
and the scdimentation rate was 7

At surgery the tumor had extruded through the outer table.
It was removed by harp dissection, curet and rongeurs. The
dura was involved but not penetrated A tantalum button was
placed 1n the skull defect. The microscopic scetlons showed It
to be e phibc granul, R rams of the skull
taken 1n 1958 did not reveal any new lesions and the patent
had po complamnts.
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Case 4 E S, male, age 35 was referred in 1954 because of
sharp pains for 2 months in the mght frontal area A tender
nodule could be palpated The roentgenograms showed a de
fect 1n the skull lavolving both tables and thought to be an eoun-
ophilic granuloma The eonnophil count was 1

It was removed with curet and rongeurs down to the dura
Part of the Involved dura was included The external portion
of the tumor had penetrated the pencranium and a large por
tion was Jocated in the muscle. A plasnc button was placed
10 the defect of the skull Microscopic scetions revealed a typical
cosnophilic granuloma There have been no further com-
plaints when last scen In 1957

Case 5 T S B female, age 41 was seen 1n 1955 because of
scvere pamn 1n the left panetal region  This had been present
for 6 months but had gradually Increased Rocentgenograms re
vealed an area of decreased denuty 2 x 2 em In diameter It
was less sharply defined than usual but considered as an eodin-
ophilic granuloma

At surgery the tumor had involved the soft tissue of the scalp
and dura It was completely removed and the defect repaired
with a plastic plate. The study of the microscopic sections dis-
closed the tisue to be that of a tvpical cosinophilic granuloma

Care 6 W O male, age 21 was first seen in 1953 with myo-
clonic seizrures as his chief complaint. These had occurred since
he was 8 years of age. There were no objective or focal ngns
at this dme.

When seen again 1n 1958 the roentgenograms showed & local
arca of decreased density 1 x 2 em in diameter 1n the left parietal
region A central arca of increased densdty was also moted
Both tables were eroded A ralsed tender lesion was palpated
in the area involved

It is beheved from the history of the scizures, that they arc
not associated with the local lenon However a pncumoenceph
alogram an clectroencephalogram and other studies are planned
Surgery 1 to be evaluated according to the findings. This casc
is listed as a probable compophilic granuloms
Postoperative checks have been made on the above patients,

and additional roentgenograms have been made of the skull a3
well but no additional troubles have developed and they remain
symptom free
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Fig 27 Case 5 LCosinophilic granulorna of panctal area

Fig 28 Casx 6 Eosinophillc granuloma of parictal area.
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XANTHOMATOSIS

In 1893 Hand'* first described xanthomatoss but erroneously
amociated 1t with tuberculosis In 1915 Schuller'! and i 1919
Christtan'? reported some cases of thus disturbance but amociated
1t with pituitary dysfunction Rowland" 1 1928 was first to dis-
cover the true nature of the dusease, that 13, 2 disturbance of lipaid
metabolsn  Epstein and Lorenz!* and Cowre and Magee!® re
ported more detais of metabalic changes. Soaman'* and Daw
son'” suggested that traurma or infection may be causative agents
1n stimulating local hipoid deposits

It 15 charactenstic of this disease to occur 1n early childhood
and most often in males Exophthalmos, diabetes inapidus and
changes in the ekull represent the classical symptom triad of the
disease. Other bones of the body may be involved The involve
ment of the retrobulbar area and the hypothalamic area pro-
duces the exophthalmus and the water imbalance These changes
are revermble however, because after minunal doses of rocntgeno-
therapy normal water balance returns and the eyc recedes

The prognosis 1s good 1f the ravages of the diseasc can be held
in check until puberty while the reverse is true mn those cases
starting after puberty or in adult Iife

Usually both tables of the calvana are completely eroded The
scalp over the defect 13 clevated but the margins of the bony
defect can be canly palpated There 15 some tenderness The size
of the defects vary from a few mullimeters to several cenumeten
n diameter  The rrregulanty of the large lesions accounts for the
map-like configuration that 18 charactenstic of this type skull
crosion

The mucroscopic findings are easily recognized and diagnoss
not difficult Histiocytes loaded wath fat are found m the pen
vascular spaces New connective hssuc invasion occurs, with
fibrosis and foreign body grant cell reaction Foam cells are found
1n the marrow spaces of the bone Atrophy and degeneration of
the 1nvaded bone develops because of the massive accumulations
of foam cells in the marrow spaces It has been thought that fat
cells would not mnvade the bone tissue

Weedmand and Freeman'® conudered nerve tissue as beiwng re
fractorv 1 lipoid mvasion Kyrkland!® and Henschen® found
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Tig 29 Casc1 \anth b showlng proptost

lipoid changes in the hypothalamus. Deetnich® found lhpoid
tumor masses above the optic nernves  Davison'? found deposit of
fat cells in the reparatin € processes in the cercbrum and cerebellum

We have found 4 cases of santhomatosis among out records
For illustratine purposes, 2 will be included 1n this study  Both
were under puberty Small amounts of roentgenotherapy were
used over the shull lesions, and over the hypothalamus if exoph
thalmos and diabetes nsipidus were present It was remarkable
hew much improvement occurred when a mummal dose was used
at intervals

CASE REPORTS

Case 1 W RO age3 male, was first scen on November 12,
1937 Seven months before, 1n April the patient had bumped
tus head with considerable force, o that when a tumor mass was
fint noticed & few weeks later 1t was thought that 1t was a partial
detachment of scalp with a hematoma beneath. In July 1937
3 months later protrusion of the left eye was first noted The
cye gradually became more prominent A polydipna and poly
una dowly developed to where the child would drink about
3 times the amount he formerly drank dunng the day and about
4 or 5 glasses each night, with nocturia 3 to 4 umes. In October
it was observed that the nght leg was weak and there was ten-
dernem on decp pressure over the lower part of the femur  He

alo protected hus nght upper extremity because of pain in his
shoulder
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Tig 30a. Case! “anthomatons, showing map-like configuration of skull defect
Fig 30b Same casc thowing scapular Involverment.

The neurologic history was negative, except for the develop-
ment of the tumor 1n the nght parletal region, hmtaten of
motion of the nght upper and lower extremities and the unl
lateral left exophthalmos.

Examunation revealed a defimte left exophthalmos, a large
»oft, nonpulsating mass 4 x 6 cm. in the nght parictal area
and a small bony defect 1 x 1 cm 1n the night frontal region
By careful palpation a discrete bony defect could be made out
beneath the tumor mass. Point tenderness was present over the
right scapula and over the right femur at the juncton of the
lower and middle thirds.

R aphic tlon showed defects in the skull in
the places mentioned also bony defects in the nght femur and the
nght scapula  The blood and urinelysls were negative. The
blood Kahn was negative The blood cholesterol was 287 mg
per 100 cc of serum

The patient was placed on a low fat diet and roentgenotherapy
gwen 1n small doses, usnng 200 AV 20 ma at 50 skan focal
distance with filters of 05 copper 4 1 aluminum. In 2 years,
1350 r were given 1 5 series to the left frontotemporal arca
900 r in 5 applications to the nght femur and 500 r 10 3 tumes
to the nght scapula He made a spectacular improvement
The large right parictal mass had disappeared 2 months after
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350 r had been given wnd a sunken cramal defect could be
palpated in ats place. The right upper and lower extrermities
ceawed to caute pain 2 months after 300 r had been given

In 2 years the smaller <kull defect was hardly palpable and
a large onc was le<s than hall the onginal dze and fairly well
filled 1n by fibrous theue  There was no longer a pul<ation present
Rocntgenologically the tight xapula and femur appeared nor
mal The left cve was not so prominent as when first seen, but
the mother stated that if the patient became exclted or had
lont sleep  the ey e protruded more

The polydipna and polvuna were reheved within 4 months
alter the fint treatment was administered A total of 2050 r
was guen to the left temporofrontal and right frontoparietal
regrons  the pituitary and neighborhood area being 1n direct
line of some, 1t was undoubtedly irradlated sufficiently to pro-
duce results. He has grown and developed normally and ag
present he has graduated from the univernty 15 married and
has 2 normal children.

Case 2 W L. age 9 was first seen 1n 1936 In November
1935 4 months previously the pauent first notweed a frequency
and a grodually Increased nocturia which had mounted to
20 umes the fist mght at the hospial  He was very thinty

He complainced of a dull nght frontal headache, and at dmes
a biterporal headache He had progresmvely grown weaker
dunng the past 4 months and weighed only 51 pounds on ad
mission, Since December 1935 3 months Ifore admusion, there
had been blurring of vinon

The child was sluggish and apathetic. The parents stated
that he had become mentally dull

On examination the blood pressure was 90/70 The pulse
wa1 70 the temperature normal  The lips, hands and feet pre
sented o dusky hue, as if patient were cyanotic. Respiranons
were normal. The cranial nerves were negative, except for a
papiliedema of the nght duk  The pupils were widely dilated
and reacted slugguhly to light. There were no other abnormal
neurologic findings.

A1x2an defect could be palpated in the ocapital region,
also 23 x 5 cm defeet 1n the right parietal reglon.

The speaific gravity of the urine was never above 1005 The
red blood eells were 4 730 000 and the white cells 10,200 with
polymorphonuclears 65% lymphocytes 32% eonnophils 29,

65
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monocytes 27, The test for Bence Jones protein was neganve.
The Wasserman was negative. The sugar tolerance test gave
fasting blood sugar of 115 n a half hour it was 220 1 hour 229
2 hours 133 The blood plasma bicarbonate was 40 volumes
per cent on February 11 1936 and 50 volumes per cent on
March 14 1936 Blood cholesterol was 315 mg per 100 cc.
of s~rum

Vasopressin was given to control the mipldus. The papeat
voided between 5000 and 6 000 cc. in 24 hours. The intake
was proportionally large With vasopresan the intake and out
put could be controlled very readily

Rocntgenotherapy  For a period of 4 days, beginning March
19 1936 407 r were gaven directly over the leston 1n the nght
parietal area The pituitary arca was protected May 1 to
May 5 1936 another 444 r were given directly to the pituitary
arca  Two hundred and ninety-six r were given over the cranul
defects. April 24 1937 270 r were given over the same area.

It is interesting to mote that the diabetes insipidus was not
changed 1n any way after the ad stration of the g
therapy over the skull defects and that 1t was nccessany to con-
tinue with vasopresnn  However with an application of 444 ¢
or approximately 709% of an erythema dose, directly over the
pituitary region, the polyuria with polydipna gradually dimin-
ihed and the fld intake and output returned to normal It
has remmned normal nnce, which has been 23 years.
For historical review of the subject, the reader 1s referred to the

reports of Sesman,'® Davison!? and Chian®?

FIBROUS DYSPLASIA OF THE CALVARIA

Fibrous dysplasia 15 o disease of young people, seen most often
from childhood through the third decade of life. Females are
affected more frequently than males Coley® suggested that 1t 18
a ikeletal developmental anomaly characterzed by mngle or
multiple areas of fibrous tissue 1 bone  Schlumberger?* thinks
that the single lewon may represent a response to injury to the
bone In hs report of 67 cascs, he noted that the nibs were the
most often affected The skull was mvolved 1n only 8% of his cascs

Lichtenstein® noted that the average duration of symptoms in
his cases was 20 years This would indicate that the symptoms
arc not severe and that the lemon 15 usually not discovered early
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in the course of the discase  Perhaps 1n those cases affecting the
skull the local enlargement or nodule 1s noticed more readily than
when located on a nib or other well covered bones of the body

There may be a single lesion called a monestotic tumor, or
multiple lesions called polyostotic fibrous dysplania, 1f more than
one bone 1s involved  The former 15 more common  The latter 1s
often aswciated with other systemic changes, such as shin pig
mentation and precocious sex development

In 1937 Albnght?* and associates were first to describe as an
entity the disturbance now known as ¢ Albnight s Brown-spot Syn
drome, or disseminated fibrous dysplasia with cutanecus mam
festation and sexual precocity  The skull 1s often involved 1n thus
type of case, and presents a problem sccondary to systemic 1n
volvement elsewhere  We wall not further claborate on this type
of duturbance

In some cases of polyostotic types, and 1n most cases of mon
ostotic types, and particularly where the skull alone 15 involved
there may be 1 or more lesions but there 1s not an associated
systemic disturbance with shin discoloration or sexual precocity
There may be 2 or more lesions i the same bone and sull be a
monastotic lesion A polyostotic lesion refers to lesions mnvolving
more than 1 bone The lesions may be of vanable mze, depend
mg on how carly 1t 13 duscovered Some soreness 13 present over
the raised area and there 15 tenderness on pressure.

Roentgenograms show a rarcfied well demarcated radiolucent
lenon associated with thickening and scleross mn places, while at
other areas, erosion may be noted A multilocular appearance,
asif cystic, 13 often seen and at tmes 1t 13 difficult to differentiate
it from a cystic tumor  If the sclerotic changes predominate, 1t 13
sometimes difficult to rule out a bony tumor A biopsy may be
required 1 some of the solitary lesions 1n order to make a diag
noxs We think that at thu time, 1f the frozen section proves the
leslon 1o be fibrous dysplana, that one should be prepared to
remove the entire lemon and mold a plasue plate mnto the defect.
According to Coley # there 18 & Iikelihood of transformation to a
farcoma  Notwithstanding the tendency for a progresuve en
largement amociated with pain, would support the wisdom ol
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<l
Fig 31a (Upper Ift) Typlcal appearance of fibrous dysplasia of calvara
Fig 31b (Uspa nght) Samc case. pa. view
Fig 3lc. (Lswer lft) Samc case operative defects.
Fig 31d (Lewer rght) Same case, photomicrograph low power

The microscopic findings of the lesion without, and with the
anociated skin and endocrine changes, differ connderably So
much o that trauma 1 suspected as the ongin of the former and
a congenital ongn for the latter  Schlumberger?¢ was unable to
find 1slands of cartilage 1n the primary tssue of any of the 67 case
of monostotic fibrous dysplasia that he had studied He supported
the theory of injury as a causative factor The fibrous tusue cells
were untform and well differentiated with small spicules of bone
interspersed throughout the field

At surgery 1t 1s best to plan the removal of the entire lemon
by curet and rongeurs Sometimes this cnlarges the onginal bony
defect considerably but this removal must be extended to good
bone about the entire margin of the lesion Some places the
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tssue may be quite soft It 1s very vascular A plastic repair of
the skull permuts the use of any mze or shape needed and lends
1sell well to these cascs

CASE REPORTS
We have only encountered 3 cases of fibrous dysplasia of the skull

Case 17 B H was a female, age 17 whom we saw 1n 1954
because of 2 knots, 1 in each frontal area The 1 in the left frontal
arca was tender and was about 4 x 5 cm. in diameter  The
nghtaded lesion was approdmately 2 x 3 cm 1o diameter
This was a questionable monostotic type because of the slight
extennon of the leftdded lemon back nto the parietal bone
However 1t seems to have ongimated 1n the frontal bone bilater
ally therehy qualifying for o monostotic type  Besldes, roentgen
ograms of the entire sheletal system did not reveal any other
lenons.
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Fig 32. Casc 2. Monastotle fibrous dysplarda

In January 1954 through a coronal incidon, both ledons were
removed completely and a plastic plate molded mto the defects.
The scalp and dura were not involved The microscopic studies
revealed mature fibrous tissue proliferation with splcules of hone
interspersed  No cartilage was found There was no evidence
of malignancy

Subsequently 1n 1956 and 1957 roentgenograms showed no
change in the skull or skull margins about the 2 cranwoplastic
repairs The plastic plate permits good visuallzanion of the skull
margine.  There were no other complants

Casxe 2. P H a female, age 17 was referred 1n 1950 because
of a lump on the nght side of the head, and a dull ache over
the entire head About 3 vean before, when she first noticed
the lesion, 1t was about the mze of a dume. When examuned 1
the nght parictal area there was an arcs, 4 x 5 cm of decreased
denuty also there was some bony proliferation The defect was
{rregular aod lovolved both tables and reported as a fibrows
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dysmplaga  Rocentgenograms of the pelviy, extremiuce and cheat
with nibx, were negative. At surgery a square bone flap 4 5 cm
each way was turned down about the lesion  The center of the
fap comresponding to the tumor meaured 2 em n thicknes
A tantalum plate was fitted and secured with 3 screws

The histologic rections showed  conuiderable fibrous replace
ment and proliferation in the canceilous portion of the bone
Dr Biack reported further that  there were many thick bony
trabeculae running through this very thiek fibrous tissue. There
were a number of multinucleated giant cells present and many
of these appearcd as the epulis type guant cell  His diagnous
was “fibrous dysplawa of bone.

This pauent has been obserned at vearly intenvals. There
have been no other troublet Recheck of the skeletal system
remained negatne. She has since marned

Case 3 ] F R male age 20 was scen 1n 1958 because of
a tumor over the left eye first noticed after beng struck with
a brick 12 years previously It had slowly grown larger undl
now there was noticed a bulging area 1n the left frontal region,
extending from the lateral margin of the frontal sinus to the
lateral confines of the shull and apparently into the tempor
ozygomaue boney A nodule about the size of the end of his
index finger protruded from the lateral margin of the orbital
ndge, displacing the left eye shghtly menalward He had had
headaches on the left nde, and had had some dizziness, nausca and
vomtng There had been no report of double vision up to date.

Roentgenograms showed an area of increased dendty with
altered texture 1n the bone forming the lateral margin of the
left orbit The zygomanc procems and orbital plate were also
mvolved A tangental view showed z localized bulge in the
{rontal bone, which was evidently due to an overgrowth of rather
thinly trabeculated bone. In the area of the bulge the tables
were thin, The outer table was expanded and the diploic space
was widened with an altered texture. Medhally the dusturbance
extended to the margin of the frontal sinus. The supedor orbital
nm was flattened and there was slight downward encroachment
upon the space of the orbit. There was increased prominence
of the lateral margin of the base of the rygomatic process. The
rocnigenologust’s diagnosis was that of a varant fibrous dysplana

At murgery the left frontotemporal bone was exposed with a
flap turncd at the base over the supraorbital ndge. The supra

"
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Fig 33a. (Upper left) Casc3  Photo showlng fibeous dysplasia of beft supracrbital
a arca.
Fig 33b (Upper nght) Same case, showing lateral encroachment upon left orbit.

Fig 33 (Lewer left) Same case. T X
orbltal area.
Fig 33d (Lswe nght) Same case roentgenogram thowing lat view

am showing 1mvel suprs-

orbital ridge was exposed A definite bulge and thickemng of the
bone was visible. Three burr holes were placed in the superior
lateral margin of the exposure at the penphen of the tumor
after which rongeurs were used to remove the bom tumor

In places the tumor was 3 cms. 10 thicknes. The 2 tables
of the hone were obliterated by the intervening tumor tissuc,
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I 33e. Same casc showing postoperative skull defect (pa view) and wues
securiog plate in place

which seemed 1o have grown into and through them The
tumor was rather soft, consldering that it was bony aod could
be removed easily with rongeurs without much force. It was
more vascular than normal hone

The entire tumor was removed to good bone around the
periphery  This necewnitated removal of part of the frontal bone
outer two-thirds of the supraorbital ndge, the orbital plate part
of the rygoma and part of the temporal bone  There was no
soft tumor tisue encountered

A plastc plate was molded and fitted in place and secured
with 3 stainless steel wire sutures. It was posuible to mold a new
supracrhital ridge and to cover over the orbital caviey
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The specunen was decaltified and sectioned  The microscopsc
sectlons revealed the tumor to be a fibrous dysplesa of the cal
varia. This Is the largest lesion of this kind that we have en-
countered It was totslly removed He should have no more
trouble from this lesion

PAGET’S DISEASE

Osteitis deformans was first descnbed by Paget!! in 1677, as a
form of chrome mflammation of bone. Inflammation 1 stil} can
ndered a lkely cause by many Endocrine dysfunction m also
supported as an etologic factor Actually, a proven cause has not
been definitely established The etiology 1 unknown

It 15 most always multcentnic, affecting most bones af the body,
except rarely the hands and feet. It involves males in an over
whelming majority and the skull in a high percentage of cases.
Bud?™ estimated that Paget’s Duscase occurred n 1 3000 patients
admutted to the hospital This number may be high Certamly
the akull involvement 13 considerably less frequent

The onset 15 0 1nsidious as to be imperceptible, and when fint
noticed may have been quictly developing for years At thus stage,
and 1t 18 usually in a male past middle hfe one finds a rather
Iimited area or areas of decreased densty of ostealytic typenvolv
ing the outer table of the calvarta Ratvo!* emphaszes the prev
ence of a narrow band of alightly increased radiance at the pert
pheral margins of the diffuse rarefaction, as a diagnostic feature
of carly Paget’s Disease At this time the bone ls soft and shows
no sclerous. Later a poor quality of new bone is formed mvolv
ng the outer table and diploe first then the inner table as the
Iesion advances. It becomes hard and takes on a ’ cotton tuft 2p-
pearance The skull becomes enlarged asymmetncally The
features are dutorted There may be pan of moderate degree-
No temperature clevation 18 present  Serum phosphatase may be
clevated  Burd® found that 11% of cases studied, developed
osteogenic sarcama  Other authors report sutular findings.

The mucroscoplc findings vary somewhat, depending o the
stage of the discase Early the tissuc 15 soft, vascular and fibrotic
Osteoclasts arc present Huge deposits of bone nssuedevelop wath
irregularly placed trabeculae. Osteoblasts are more numerow 1o
this stage
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Surgenry 18 not indicated  The foramin are not encroached
upon, cauung little volvement of the nemves and blood vessels
of the area 1nvolved  Roentgenotherapy has been ueed for palli
avon of pun  Continued olrer ation 1 ewsentinl to apprehend
the development of osteogenic sarcomt  Symptomatic treatment
s otherwice indicated

CASE REPORT
We have encountered only 1 case involving the shull It may
be that this Iesion 1s readily recogmized by the profession and 18
not referred  because surgery 1« not andicated and treatment 1s
Imited  Notwithstanding tn the thousands of shull films obtained
for other reasons during the past 27 years we have not mnad
vertently discovered more cases of Paget s Discase of the skull
C.H male age 61 was referred in 1945 with a dugnosis of
Paget s Dicease with a request of his famidy phvsician for any
suggesuons that may prolong the patients active career He
only recently dicontinued work as a plumber because of con
funion some headache and difficults in getung about  Ten vean
before he had fallen  He had bumped his head but was not
unconscious, The size of his hat had increased from 7Y to 834
In the past 10 years
There was no increasced intracranial prasure and no focal
ug0s found  Aside from mild confusion and headache, neu
rologic studies gave narmal response  Extensive laboratory in
vesugation showed well developed Paget s Dusease, with tvpical
Tocntgenographle findings.
The patient was treated symptomatically and expectantly by
hus family physician

LEONTIASIS OSSEA
There 15 considerable difference of optnion concermung thus dis

ase. Rutvo?® thinks st 1 not an entity but that vanous types are
Qused by different ctiological factors Leontass 1s 2 descriptine
term that has been used for centuries applied to vartous cond:
G003, Virchow 3 however in 1865 used 1t to desenbe a dusturb-
ance of a bony type involving the face.

tans ossea 1s a rare condition beginning around puberty
and confined to the bones of the head According to Reisz,” the
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bones of the upper part of the face and the frontotemporal area
are more frequently involved It s slowly progressive  Gradually
the phymognomy takes on the appearance of 2 ion  The forarmina
and canals of the skull arc often obliterated, resulting in auditory
visual lacrimal and nasal dusturbances of varying degrees, depend
ing upon the stage of the disease  Sometunes the encroachment
upon the orbital fosa may produce proptous and upon the optic
foramna, blindness

The proliferation of bonc may be quite extensive, at tunes be
comung scveral centimeters n thickness The rocnigenograms
reveal the involvement of the upper bones of the face and the
frontotemporopaneial area mamly There may be masmve pro-
duction of dense bone with a loss of definttion of the skull tables
There 15 a pertosteal production of sclerotic bone with overpro-
duction aof asteoblasts

No definite etiologic factor has been discovered  Treatment 13
mostly symptomatic In one of our cascs with marked prolifera
tion of bone and pressure symptoms involving the frontal area
wd producing proptoss surgery was used to obtain mechanical
henefits and to relieve the effects of pressure

CASE REPORTS

Case 7 R H female, age 55 was referred in 1945 because
of the enlargement of the face and shull 1 the frontal area firat
noticed about 25 years previoudy Protruson of the left eye
had been developing for 5 years The furrowed features were
typical of leontinsts csser. Also the masnve enlargement of the
frontotemporopanetal bones with apociated involvement of upper
facial bones and a left proptosls, indrcated a far advanced casc
In places, the bone growth was over 5 e in thickacse Head
ache and visual disturbance (blurring) were becomng mmofe
troublesome

After a connderable amount of planning surgery was advised
with the idea of reducing the blood supply to the arca involved
and decompresung the left eye  February 28 1946 under basal
local ancsthena the left posterior margin of the tumor was &
posed  Because of the vasculanty and dural adbesions, # guide
could not he used Instead 2 rongeur was used to remove &
section of bone at the penphery cxtendug from bur hole 10
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bur hole  Bone was 1n large quanntie wav vl 10 tontrol
bleeding When we found 4 mgh aw wa not uable we tned
an dectne roan aw Bleeding could not be controtted vne-
factonh witwa bandaned When a anp of bone 2 x 30 cm
had been removed we placed tantatum fonl between the margins
and clowd the scalp tichtly oser it A prevwre bamddage was iwed
Saenday later the procedure was continued  The small frontal
sinus wacuncoered and the membrane peeled away uninjured
Then, with multple barr holes directed through the Imer fron
@l bone amd downward the thichened Lull was penetrated into
both the frontal fina and orbmal fosa Wath rongeurs 1t was
pnable to enlarge the burr apenings so that the thickencd orbical
rool could be remaved as well as a nubbin of bops tumer ex
tending into the retro-orbltal pace  The retro-ortntal fat pro-
tneded 1nto the decompresuon

With rongeurs and burr the trench about the tumor was con-
twued about its entire eireumference connecting on both aldes
®ith that made the previous weel  This left onh a bridge of
bony conneetion from the tumor mass by way of the Ieft malar
rea to the lewer wing of the sphenold A good bit of this bridge
*as removed  but not all of it IHowever the vascular connec
ton was otherwise completely severed

The dura was divided all around ocept for the sagittal sinus.
The muddle meningeal artenes were ligated At this point 1t
was deaided that the tumor and involved calvarm could net be
walely removed  Thinling that the blood supph was materally
reduced and the eye decampressed we proceeded to remove the
extemal mass of the tumor by making muluple perforator and
burr openings parallel 1o the inner table and removing the inter
‘enuog hane with rongeurs. This gave a good cosmetic Terult

Subsequently the eye receded from 1ts place of promnence,

ches were relieved and the skull enlargement was less prom
Inent In the time that has elapsed approximately 12 years, there
has been no apparent evidenec of growth, recurrent proptosis or
headache.

Cae 2 S A'S female, age 16 referred in 1957 because of
unmteadinen of gait and myvclonic seizures. It was noticed that
the left maxills and rygomatic area was connderably enlarged
but when mquiny about thls was made, the famuly 1ndicated that
thit had been present nnce carly chikdbood and although 1t was
becoming slowly larger they were concerned about the sezures
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Fig 34 [mnduhom,lhawingthlckcnmgoldlcmxﬂhryznunuu:lnd

temporal bones.

and unsteadinem. The scirures began 6 years before and lately
some umteadiness and personality changes were noticed

Ande from the history and appearance of the face, we could
find no abnormal objective findings on complete phvsical and
neurologic study The roentgenograms taken ln 1957 showed

some increased denuty and thick of the poTo-Zyg ic
malar area as compared with some taken in 1953 Pneumo-
encephalograms showed no displ or imp -ment upon

the ventricles. The cortical markiogs were normal. Spinal flusd
studies were normal

It was posuble to control ber seizures by changing ber medi
caton and with this her personality and unsteadiness umproved
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HYPLROSTOSIS FRONTALIS INTERNA

In 1936, Moore?? descniled 1 hyperostosis frontalis interna in
a paper on mctabolic craniopathy - Since 1t has often been re
ferred to a« Sherwood \Moore s Discase  Its cause 1s unknown

The diccase 15 not uncommon  The hyperostous 1s associated
with or without symptoms  Usunlly 1t occurs in females between
the ages of 35 to 45 W hat the connection may be between the
bvperodtons, o dull headache  personahits changes, obewity and
other mild metabolic changes has not been determined  Many
cases have no symptoms associated with the hy perostosis

The rocntgenograms show a bilateral symmetnical dense, 1r
regular wavy proliferation of bone 1mvolving the inner table onhy
and projecting nwardly The diploc 15 not involved There 1s
some cakaification of the falx and at umes along the walls of the
sanittal sinus  Surgical treatment s not indicated  but sympto-
mmate treatment may be helpful

We have on record a lrge number of cases of hyperostosis
frontalis interna The findings and symptoms conform so closely
that 1t seems unnecessary to rclate the case record on all so we
bave chosen at random 4 cascs for brief presentation

CASE REPORTS

Case 17 J B H age 55 referred 1n 1949 because of a dull
aching and compression fecling in the vertex of the head. There
was some 1nsomnia and tenson problems. She was moderately
obese  Complete physical and neurologic studies revealed no
OTg2nic changes of abnormal character  Rocentgenograms showed
rather marked internal hyperostosis bilaterally in the frontal arca
Her headaches gradually subuded orer a penod of yeary, and
althaugh there ks some discomfort, she understands her condition
a0d has learned to live with 1t

Cese 2 E. S female, age 57 referred 1n 1951 because of a
and a feeling of fullness, beginning 1n her carly 40s.
The only objective finding on phyiical and neurologic examina
uon, was a right nerve deafness. Encephalogram showed normal
veatricles and subarachnord space  Spinal flurd findings were all
bormal - Rocentgenograms revealed an adivanced hyperostoss
frontally nterna  pormal internal auditory meat and petrous
ndges. She made a good adjustment to her problems, after she
Y1 reassured that she had nothing to fear
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Fig 35a. Case 3 Hyperostoshs frontalls interna lat view
Fig 35b Same casc, p.a view showing calclfication of falx.
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Iig 36 Casc 4 Hyperostosis fronalis interna

Car 3 S K female, age 46 was referred in 1955 because of
frontal headaches, and some feeling of unsteadiness. These sarted
after a car accident 3 months previously  There was a scar 1n the
right supraorbutal arca where she had been struck but not ren
dered unconsclous, Roentgenograms showed a typlcal meture
of hyperostosis frontal interna with bilateral bony proliferation
and calaum deponts in the falx It was thought from her hiv-
tory that this lewon was asymptomatic and that her headaches
ongunated from the head njury  Subsequenty her headaches
left her

Cer 4 S R female, nge 44 was roferred in 1950 because
of & continuous beadache and 2 feehing of weakness. The neu-

examinauon did not reveal increased intracranial pres-
sure or focal yigns or symptoms. The sclla was shightly enlarged
There were no neighborhood symptoms  Visual fields were
normal. Glucote tolerance test was normal  There was also a
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bilateral hyperostosls frontalis interna and a calclfication of the
faix. Ths patent has been treated symptornagcally and kept
under observation  Headaches have subnded
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Chapter 1V

MALIGNANT TUMORS OF THE CALVARIA

We have included in this group 8 tumors defirutely malignant
and which have a tendency to develop as primary tumors of the
calvana (see Tumor Clasnficauon p 3) There are othert that
may be included such as, Hodghuin s disease and lymphosarcoma
but have been left out, either because they are encountered so
frequently in the calvana or thewr presence 1n the skull dees not
constitute a part of a2 symptom complex of that particular general
ducase or the customary primary mte of ongin

OSTEOGENIC SARCOMA

Coley! found only 7 cases involving the skull in the files of the
Memorial Hosputal over a pertod of 20 years  Three were m the
panctal bone, the others in the baslar bones of the skull Ges
chikter and Copeland? also found the calvana to be quite rarely
wvolved by osteogeruc sarcomas Except far the associated de
velopment 1n Paget s discase, they tend to occur n the younger
mndividuals

The patient complawes of pain and a swelling of the head
Both rapidly progress Early metastases to the lungs soon cause
addittonal symptoms of a systemic character

Roentgenograms show marked bone destruction with new bone
formation The growth extends from the skull both wternally
and externally Fortunately however 1t scems to develop out
wardly more rapidly Its extension through the pencramum 1nto
the scalp produces at umes a s:zable tumor and conuderable pan
There 1 not a comparable 1nward extension, and, although the
dura may be mvolved and compressed inwardly 1t 1 not lkely
to be penetrated

At surgery a varying degree of vasculanty 1s found in different
parts of the tumor  Also a varying degree of osufication i found

B4
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Some areas may require rongeuss for remaoval, while a curet will
do quite well in othier places  In one paueat there were 2 distinct
separate clevated areas an the frontal hone that represented tumor
ussue that was denscly oxaified wiile anteriorly where it extended
onto the orbual plate and lesser wing of the sphenowd bone, the
tumor tissuc was softer 1ind could be eauly scraped out with a
curet It was perhaps 1 to 1 §/2 inches in thickness and quite
vascular

These patients do not Ine long  Surgery may help prolong hife
and certainly can reduce suffenng  Cade? applies roenigenother
apy to the lewion and olxenves them for 2 or 3 months after which
he operates only those in whom no metastases have been found

They scem to get some relief after the tumor has been removed
As an additional helpful measurc we recommend that at surgery
a plan also be made to section the posterior root of the 5th nerve
on the same mde, 1f the lesion 1s frontal and baslar  The removal
of the tumor relieves the pain tncident to the mnvasion of the
pencramum and the scalp as well as that caused by pressure
from expansion, while the posterior root secuon will anesthetize
the arca supphed by the 5th nerve. It 1s helpful In time, other
pain reheving des ices and medication may be needed  Eventually
and not t0o long afterwards they succumb with metastases to the
lungy and other bones of the body

CASE REPORTS

Case 7 R.S male age 15 years, was referred 1in November 1957
because of a proptoais of the nght eye, a mass in the right frontal
area and headache. These symptoms had hegun about 3 months
Previowsly at which time he had fallen off a bicvele Injuring
this area

At 15 years he was 6 fect 2 inches tall and weighed 182 pounds.
BP 150/100 General physical cxamination showed an ab-
normally large boy and rather obese, with normal findings,
except for those factors relative to the nght frontal aren  There
¥as no increased pressure or focal neurologle signs. The eye was
Proptoted and duplaced mewualward and upward  There were
2 dustinct and scparate masses, about the uze of a hme in the
right frontal area
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Rocntgenograms showed the 2 arcas to be somewhat denser
than the surrounding tkull  Both were elevated above the outer
table. There were some regions of decreased denuty There
was thickening and wncreased density of the zygoma, the orbital
roof and the lewer wing of the sphenold It was cvident that
we were dealing with a ningle tumor presenting varying degrees
of dennty bone prolferation and destruction.

At surgery the involved frontal bane and elevated masses were
removed with rongeurs. Then the orbital plate, parts of the
rygoma temporal bone and part of the lesser wing of the sphemosd
bone were removed with rongeurs and curet. Some of this thsue
was quite soft and some quite hard  Bleeding vaned connderably
throughout various areas of the tumor

The pathological report indicated there were about 70 gm.
of tumor sent to the laboratory Large areas of the tumor were
composed of fibrous type tissue. The nucla were uregular vary
ing moderately 1n mzc and staning propertis. A moderate
amount of mitosis was observed. There werc many areas in
which the tumor was asteord and bone was present whech had
the appearance of being tumor bone. Cartllage cells were alwo
present in some portlons of the tumor Other areas showed fibro-
blastic tusue, which appearcd to be directly produang osteold
Diagnowus was osteogenie sarcoma.

Subsequently the patient continued 10 achool Hus eye had
returned to its normal postion  He was cantented and felt well
In April, about 4 months later pain became a matter of concern.
It was mostly i the mawllary dustribution At this pomnt we
wuhed that a postertor root sechon had been done at the time
of the tumor surgery because 1t would have saved lum another
operation. Thu pain became #0 acute that the pavent readily
sgreed to have the postemor root of the 5th nerve sectloned.
This again gave him rellef for 4 more monthy. The subsequent
vection of the posterior root has certainly been worthwhile, even
though a bilateral mesial frontal lobe stetson has since been
neceasary to control an apprebenmve and emotional state.

An enlargement of the right side of the face was quite nobce-
able when last scen, and 1t is evident that the tumor bas continucd
1ts growth i the base of the skall and face. The xygomatc pro-
cem, the squemous portion of the temposal bone, and the malar
bone have recently become Involved Prexsurc over the malar
enlargement docs not cause pun. There has been no notlceable
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Fig 372 Caxe 1 Oueogenic sarcoma fovolving frontal bone zygome orbital plute and sphenoid bone
Fig 37b  Same case showing postoperative defect in shull,

enlargement or evidence of recurrence of the tumor along the
outhnes of the skull defect The cramicctomy opening has been
2 little sunken and soft and has shown no ngns of intracramal
Presure to date (September 1958)
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Fig 37c. Same case, specimen showing dense omified tisue to left and softer
tisare o nght

Fig 37d Same case, photomicrographs of osicogenic sarcoma, showing fumar
bone formation

Case 2 C P male, age 14 yean, was rcferred in May 1948
because of a large tumor on the right side of the head postenorly
During the past 5 months the lesion had been operated twice In
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Fig 38 Cas 2. Rapidly growing esicogenic sarcoma

different cives. Tt had again attained the size of a flattencd grape
frut. This was estimated to be about 10 times larger than the
onginal tumor removed 5 months before and 4 tumes larger than
the tumor removed 234 months previous to our contact with the
patlent.

The patent was emaciated cachetic and showed evidence of
A chronsc lnen. There was a secondary anemia  Roentgeno-
grams of the chest did not reveal a metastasis and on gencral ex
Amination nonc was found elsewhere  The lesion did not scem
to produce intracramal pressure and there were no focal nen
rologic ngns.

Roentgenograms of the head showed a large rediopaque man
'a the right paricto-occipital area  The protruding tumor con
tuoed & large amount of eucous ussue with radiatng spicules
xtending perpendicular to the shull The skull was involved but
the tumor did not appear to extend into the cranual eavity There

89
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was a tniangular defect 1n the tumor mass, which appeared to be
due to previous surgical removal of bane

At this ume, 2,200 r were given through exch of 2 portals.
For 2 months he improved. In July 1 week before he died he
had difficulty swallowing and vomited frequently which may
have been due to his cachetic state, or a termuaal development
of intercranial pressure.

Excerpts of postmortem findings There 15 evidence of marked
cachexia, emaciation and dehydration, A masw 15 cm. 10 diam
cter protruded from the right paneto-ocapital area There are
no lymph gland enlargements noticeable. No flud m pentoneal
or pleural cavines, Pericardial cavity normal  Gross examuna
tion reveals many calcified lenons near the periphery 1 both lungs.
They range up to 1 cm 1in diameter  Liver weighs 800 gm. The
heart, ladneys, G1 trace, pancreas and adrenals did oot show
gross or ricroscopic evidence of metastases. Medustinum and re
troperitoncal spaces were scarched and no lymph node enlarge
ment found Permismon was not granted for a head cxaminanon.

Microscopic exzmunation of the nodes and viscera did not
reveal metastases anywhere, except the lungs. [t was necemany
to decalaify the lesions 1n the lung before sectioning  They pre
sented neoplasnc tissue conmsting of many wregular cells with
varied shaped hyperchromatc nucler  These, 1n many nstances,
produced definite osteold tisue

CHONDROSARCOMA

Chondrosarcoma of the skull 1s a very rare tumor It occurs
more frequently 10 the basal area, and almost never 1n the cal
vana as a primary tumor Secondanly 1t may complicate Paget #
discase, or anse from a chrondroma, which 1n the vault, occurs
very 1nfrequently (sce p 26 Chondromas) Thus lesion tends to
occur in adults, grows more slowly as a whole, than ostcogenic
sarcoma Yet 1t 1s almost 1nvanably fatal Somctimes surgery
will prolong fe Irradiaton is used separately or with surgery
Both give Little more than temporary rciief In Rranws! cas
both were used and the patient died 20 months later because of
masuve intracramal extension of the tumor

Ordinanly metastases or spread occurs by extension along
croded venous channels, ar by the blood stream. The heart and
lungs are the moat common utes of mctastases
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The expenences we had with the c1se reported below were quite
unique  The consensus of opinion was that the tumor wasa chron
dorsarcoma yet this opinion was not unanimious Iy any means

In this cate the manner of imvolvement of the varous arcas
affected was quite difficult to explain <atisfctorily  The idea of
mulucentne development was advanced  but the matter 19 sull
open to question

CASE REPORT

We have had onlv 1 somewhat debatable eave of chondro-
warcoma of the cahana  The cawe hi tonn  roentgenograms and
tisue sections were airculated by Dr Black  pathologist among
several eminent authonties on bone tumors, and 1t was the con-
sensus of opinion that the tumor was a chondrotarcoma of multd
centne ongin

The patient was o male 26 ycars of age  He was fint scen in
March 1934 because of constant aching duning the previous 6
months, in the left axillary region. Complete studies by an in-
ternist gave normal findings, including chest films, electrocardio-
grams, pyelograms, wrum phosphatase, et¢ There was no focal
central nervous svstem involvement, and no evidence of peripheral
motor or sensory changes, except the subjective symptoms of pain

When again cxamuned on July 1 1954 slight motor weakness
was found in the left lower extrermty  There was an indefinite
level of hypalgena at T 7 on the nght. There was an assoclated
temperature loss, also  Decp reflexes were shightly {ncreased 1n
tbe left lower extremity  Babinshi, Gordon and Oppenheim were
absent.  Lamunagraphs showed a tumor 1n the posteror medias-
tnum and shghtly to the left. The 5thintervertebral foramen was
enlarged and there was evidence of destruction of bone timue

On July 9 1954 1n associntion with a thoracle surgeon, the
chest was opened on the left side by removal of the 5th nb and
vtending the inctuen far posteriorly

A tumor nodule the size of a lime, was found at the Sthnter
‘ertebral foramen, and another the size of a hazcdlnut beneath
it The transverse processes, the pedicles and portion of the
laminae of the 5th and 6th vertebrac were removed  The bone
wasinvaded Iy the tumor In places 1t was soft and quite vascular
After exposure was completed the tumors were removed  The
dura had not been imvaded  All abnormal looking soft and bone
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tisue was removed  Thus finallv included part of the postenor
and Iateral portions of the body of the 5th thoracic vertebra

Symptomatcally the patient did well. He was free of pain,
the motor 2od sensory functions returmed to normal. He con-
tinued to work and had few complal Repeat roentgenograms
of the thoraclc spune 6 months later showed bone regencration
in T 5 and T-6 vertebrae.

Subsequently roentgenograma were taken of the entire skeletal
system. Poorly defined {rregular areas of decreased dennty were
found 1o midpanctal and right paneto-occiphtal region A radio-
lucent destructive process involved the manubmum. There was
a vague, poorly defined area of decreased density in the right
nde of the sacrum  The cervical, thoracic and lumbar spine were
negative, except for the previous findings of bone regencratios
at site of the removal of the tumor ar T 5 and T-6 The lungs
were not mvolved The 5th rib had partly regenerated. The
long bones were negative.

In Apnl 1955 the 2 laions of the skull were exposed. bolt
tumor tiswe was found under the pencramum and extended
through the skull to the dura, where 1t spread out benween the
dura and skull. The mvolved akull and tumor tusue were re-
moved Again, the tumor was very vascular

The pamn and headache were relieved after the removal of
the tumors of the skull, and did not return throughout the rc
mainder of hus dusease, although before he expired, a little over
a year later the cramal tumors had reappeared

In October 1955 tenderness was noted over the nght sacroiltac
region, snd roentgenograms showed a small area of destruction
{n the nght sacrotliac area A few weeks later svmptamm of cord
nvolvement at T4 level developed Tumor was removed from
the night sacroiliac region and through a laminectomy an extra
dural mas removed at T4 level  Agmue, the tumor was verv
\ascular and agaio the mucroscopic findings were all similar to
the tumor rernoved before.

The onginal tumor tssuc was thoroughly studicd as well 25
the subsequent speciment, 1t was after considerable pathologic
consultanon, and after exchange of chmical records, roentgenc-
gramz, as well as sections, that & final diagnosys of a multicentne
chondrosarcoma was made. e are dreply indebted to the path-
ology department for therr labors and helpful information
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Fig. 90 Unusuat multicentric chondrosarcoma, A. tumor from intrapl

lcural

extenslon S cxtradural portion of tumor
Fig 39b  Same case showing tumor cardlage.
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Fig 39¢c. Same case, showlng pattern of undifferentlated neoplasn with areas
of umor cartilage

The tumor was fnable aod pinkisk gray wn color A oumber
of fragments of bone were scattered throughout the soft tusic.
The pathalogist further describes other portrons of the tumar as
bewng quite firm and contalbing tissue, which 15 exther cartilage
or very dente collagenous tiseue containing some gmall fragments
of bone. Microscopically the report on the skull tumors was in
part as follows  The tumor cells range from rather ummature
fibrous tussue type cells up to cells that have the appearsoce of
mature cartilage. The cells are invading bone and some spicules
of degenerated bone are present within the tumor masees He
commented furtber  The neoplasm in this case is umique and
some, who bave studied the histologic sections, are uncertain as
to the proper clamification. At first the tumor removed at T S
arex was thought to be probably bemign, but 1t 1s now obvious
that the tumor 13 malignant. Secuons, roentgenograms and clin
ical data have been submitted to vanous pathologists and emin
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ent authonties on bone pathwlomy  Uncla sfied tumor, malig
nant, ard chondrocarcomn of multicentric origin in the sheleton
recerved the most conaderition After a long and arduous effort
to Wenuly the tumor

Roentaenotlierapy w1t uewed over the local tumor arcas, later
when recurrence occured It gave some relief of pain This
patient remained active for ahnost another sear  Duning the last
3104 weeks he stas ed Indoors and in ed most of the time  There
was never cvidence of pulmonan or other viseeral involvement
He succumbed to the effects of the tumor October 1956

FIBROSARCOMA

According to Pancoast, Pendergrass and Schacffer,? fibrosar
comas do imolve the cramum  This supports the concept of
Geschickter* that * they anise from the outer layer of the pen
asteun or from the surrounding soft parts  Lichtenstein” men
toms a type of fibrosarcoma that onginates centrally It 1s pn
mary n the medullary region

The above authors do not report a case involving the calvana
and [ have been unable to find reference of a case  Kirschbaum®
n 1943 reported a case associated wath Pagets discase of the
skull  \ pnmary fibroma of the calvana was reported by Dandy *

EWING § SARCOMA

Coley' states that Lucke 1n 1866 was first to recognize thu
tumor It has been hnown as round cell sarcoma In 1921
Ewing'* described 1n detail the varous aspects of this lesion, and
unce, it has been referred to as Ewing s tumor  Next to osteo-
§eTuc sarcoma Ewing s tumor 1s the most common primary tumor
of bone  Yet 1t 15 almost never found as a primary tumor of the
kull It may metastasize to the shull If onc 15 found here a
pramary lesion elsewhere 15 most certainly to exist. Sunce 1t does
occur so frequently 1t 1s thought best to mention 1t, i spite of
18 tendency to almost always develop 1n other places than in
the calvana

It develops most frequently 1n male children, i the shaft of
tome long bone  Although 1t 11 very sensitive to rocntgenother
2Py the prognosis 1 not good It 15 conmdered advisable to sccure
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a bropsy before roentgenotherapy 18 used, 5o as to allow a mucro-
scoprc study of mare nearly nacural umor tissue Again f found
mn the calvana 1t 18 most Likely metastatic

MYELOMA (PLASMA CELL)

Myelora 1s a disease of later hfe affecting males wmore fre
quently It s generally accepted that 1t originates from the blood
forming elements. There 15 some vananon of optnion as to whether
it should be claswified as a neoplasuc disease  Certainly, myeio-
ma tssue develops 1n the marrow spaces all over the body yet
1t may develop as a solitary Jewon !

A solitary plasma cell myeloma of the skull apparently doss
occur  Wills!? thought they could be so classified if no Bence
Jones proteinuria or no other lesion appeared 1n 1 year Vanden
berg and Coley™ reported 2 cases that were apparently cured
with high voltage roentgenotherapy A ncedle biopsy helps to
rule out other leslons, such as, metastatic cancer hemangioma,
counophiic granuloma or early primary malignant bone tumors

In case of muluple myelomas involving the calvarra the myelo-
ma tussue may destroy the diploic structures and fill the space.
There also appears thining of the tables 1n discrete punched
out areas In these arcas the tables are seldom penctrated  Usu
ally when the skull 15 involved by the process, many of these
areas, varying 1o size from a pin head to several centumeters sn
diameter will be found by roentgenographic study, dependisg
upon the stage of the disease In the far advanced cases, many
bones will be invalved and the skuil defects may be larger

Pain 15 the most common svmptom Weakness and aneua arc
quite common. A leukocytoss with plasma cells predominating
may occur but w4 rare, and more apt to be found 1o patients
under 50 than thawe above that age Bence Joncs proteinuns,
sometines 1o the course of the discase, can be found 1n over 50%
of cases An increase of serum globulin occurs in some cases
Hyperprotenermal® with abnormal beta and gamma globulins
may suggeat the diagnous 1n same cases  The use of papa; elec
trophoresis to pick up the presence of abnormal globulins'® pro-
vides a very valuable diagnostic aid  Serum phospbatase 1 Bot
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altered A bone marrow study 1< one of the best means of estab-
Irhing 1 diagnosis

Therapeutically  rocntgenotherapy will often relieve pain and
may prolong life  The course of this disease can seldom be pre
dicted making it cifficult to tell just how much therpeutic agents
benefit the patent  Radioactive phosphiorus sulbamdine and
pentamidine have been used, with varying degrees of success
Surgery 18 indicted for relieving focal arcas of pressure, as in
cord compresson  Otherwase 1t can be of little help  Since the
tumor tissue 1n the radiolucent punched-out arcas seldom pene
rates the inner table of the <kull and there 1s no tendency to
penctrate the dura surgery for focal cercbral compression 18 not
necessary

CASE REPORT

C. H B, female age 75 vears, was referred 1n 1950 because
of pain in the lower cervical and midiboracic area  She also
complained of pain 1n the left arm and hand  These symptoms
were firt noted about 6 months previously It was learned that
the had lost consderable weight and strength. It was noted that
she was rather pale with a tendency towards cachexia  There
was tenderness over C-7  Some hypesthenn was elicited over
the ulnar distnbution on the left  There were 2 540 000 red blood
cells, color index of 8 WBC was 5700 with lymphocytes 46 and
neutrophils 54 Hematoenit was 24 cc pached cells/100 cc blood
Sedimentation rate was 30 in 10 minuter. There was a trace of
albumin.  Serum albumin was 3 35 serum globulin 553 and
scrum proten § 88

The roentgenograms revealed almost complete destruction of
the body of C-7 T-8 and T 12 and the first b on the left. There
was increased density in the left apex  There were numerous
punched-out areas in the skull particularly 1n the panetal regions.
Bone marrow smears showed a predormnance of plasma cells.

Rocatgenotherapy was gven at intervals as pallatve measure.
Abo ethyl carbamate was given for tolerance and maintenance
dosage  Some temporary relief was obtained Blood transfusions
for a while improved the tred fechng The cachexia gradually
Increased, and she expired about 6 months later
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RETICULUM CELL SARCOMA

Reticulum cell sarcoma was fimst described m 1939 by Parker
and Jackson '* It occurs in preadult, as well as later yeans of
Ife  Coley' tabulated the findings and results 1n 23 cases In
these, the ages ran from 8 to 63 years. It s wnteresting to note
that 1 12 of this group the discase had been eradicated m §
treatment was 1n progress, and 1n 5 the patient had died of the
discase  The prognosis 1s much better than mn Ewing’s tumor
with which 1t 1s 30 often confused Also 1t may be noted that
in none of the above cases did the lesion occur 1n the calvara.

Ivias and Dahlm'? found 49 reticulum cell sarcomas in 2,000
cases of prnimary bone tumors  There was 1 among these 49 cases
that was [ocated 1n the left panietal region  They noted that the
prognosis was better than moast of the other primary bone tumors

Only recently Ulirich and Bucy'* reported the third case of
reticulum cell sarcoma of the skull to be recorded Through the
kindness of the above authors parts of this casc record are here
reported We are also grateful to Charles C Thomas, publsher
and the Edutor of the American Journal of Roemigemology, Radswm
Therapy and Nuclear Medicne for permssion to reproduce portions
of this work

CASE HISTORY

The patent was a 53 year old whte female, whom they first
saw in August 1952 complaining of pains in her head for 8 months.
There were tender lesions 8 x 9 cm. in the left frontal and 5 x 5 cm.
i the left oceipltal areas  Roentgenograms showed progresive
hone destruction, which, in view of the history of apd extenmve
treatment for pulmonary tuberculons, was diagnosed tuberculous
osteomyehtis of the skull

In August 1952 a left frontal cranectomy was performed A
mass of granulation tisue 2 x 3 em. was first removed and then
the soft croded bone was rongeured away untl normal bone was
encountered A defeet 1n the skull 8 x 9 e was produced  They
reported that the dura was pot wvolved A like, but gmaller
lemon in the left occipital arca was treated in the same manner
5 days later

The microscopic examination as reported by the authors, was
as follows The cells were imperfectly subdivided by trabeculae
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Fig 402, Retlculum cell sarcoma of the calveria (from Ulrich and Bucy)

and small blood vessels, which were accompanied by a scant
collagenous stroma  Thus loose stroma was reinforced by the char
actenstic network of fine reuculin fibers, which were well dem
onurated by inpregnauon with mlver The cells of the tumor
ranged from ordinary marcophage like and fibrocvie like cells
0 large cells with obulated or multiple nuclel In some the
nucler were quite large  Mitotic figures were numerous. They
were found in all stages. Many of them were bizarre. The bone
marrow had disappeared from the region of the tumor  The few
srall dark cells present were lymphocytes and plasmocytes. Bone
peridsted focally especially near the marginy, as eroded trabee
ulac or necrouc frugments. Occanonally bits of reacuve new
bone were wen  The histopathologic diagnons was ty pical highly
malignant reticulum cell warcoma.

This patient was studied at intervals for a perniod of 5 years.
Roentgenotherapy was gven postoperatively (3500 r to 4 000 r
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- oY
Fig 40c  Same casc, showing low power

Fig 40d. Same case, thowmg densely packed pleomorphuc cells with numeroa
mitotc figures.

to each area) Repeated roentgenograms of the akull failed to

reveal further destruction of bone, and the panent has remaned

well as far ax the tumor was concerned

Since there 13 information available 1n the literature concern
ing only 4 cases of primary reticulum cell sarcoma of the skull
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no definite concluaons imay be made in regard to tretment Two
cawes of Strange and Delornimier!® recaived only 1,000 r and
1800 r., respectively, and remained free of symptoms after many
years  Bucy concluded that roentgenotherapy, after a biopsy diag

nows, 18 probably the best treatment  The surgical removal of
the lesion, followed by a plastic ernioplasty seems mmpler and
obniates the usage of large dosage of roentgenrays over the brain

HEMANGIO-ENDOTHELIOMA (MALIGNANT)

There 15 consderable controrersy concerming the clasufication
of this lesion as an entity  Some quthorities have shown preference
for another term or the inclunon of this lesion wathin another
group of tumors It has been suggested?® that only those tumors
m which microscopic evidence of malignant tumor with vaso-
formation, should be included in tius group

Thrs is a rare tumor Pancoast Prendergrass and Schaeffer?
have mentioned the 1nvolvement of the skull stating that a dilated
vascular channel may be the only roentgenographic evidence
until late in the discase  Although we have no microscopic evi
dence 1o venfy the tumor forming blood vesscls, chnically 1n the
e reported below there were multiple enlarged vascular chan
nels, bruts and eventually destruction of bone and pulsation
Even in spite of muluple higation of the primary arteries to the
head blood supply remained ample probably suggesung new
blood channel formation

CASE REPORT

R. P, Male, age 13 ycars, way referred In 1948 because of
che, progrestively increasing durnng the past 2 moaths.

It was generalized It would awaken him frequently dunng the
night. There were no mgos of increased intracranial pressure
20d no focal mgns. The positive physical findings were confined
1o the tkull The right ude of the skull was larger than the left.
Aho, numerous enlarged vascular channels were noted in the scalp
22d n the kull on the right nde. Some mght occipital and
suboceipital tenderness way elicited Ppcumoencephalograms dis-
cloted a dlightly enlarged right lateral ventrlc th the septum

\ <
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shifted to the left  An anciogram (carotid) revealed a faint ac
cumulation of contrast media in the nght ocelpital arca beneath
1 lurr hole that had been previoudy placed for a ventriculo-
gram. (Bleeding from the skull and dura was so brisk ot that
tme that intrtuction of oxveen into the right ventricle had heen
ahandoned) Section of bone taken from this area did not reveal
any evidence of neoplasm

The headaches continued 1o be his chief complaint  Tender
new and torenes in the nght occipital area increased A large
area of decreased density gradually became more prominent,
and 1n June 1950 bone destruction was noted by palpation and
roentgenograms. A bruit was audible and later a pulsation wa«
palpable At that ume a partial Jeft homonomous hemianopain
was present

Compression of the nght carotld artery stopped both the brut
and the pulation The nght common carotid and vertebral
artenies were hgated in August 1950 Roentgenotherapy was
given and svmptoms abated almost completely  The bruit ceased
and the bulging at the skull defect receded  (School, basketball
and hunting were engaged in along with other normal actvines
of a boy of 15)

Early 1n 1952, prominence of scalp vessels was again noted
Another area of decreased densmty in the skull was noted this
tme in the right panctal area A bruit could be heard over this
region  Compresuon of the left carotld artery reheved it In July
1952 the left common carotid artery was ligated The bruit and
pulsation submded The bulging at the cranial defects receded
No untoward cffects from the occlusion of the carotid were noted
He left the hospital In lexs than a week, fecling much improved

Up to this time, cerebral function remained unimpaired Roent
genograms of the chest dd not reveal evidence of metastans
There were no symptoms directed to any other part of the body
€xocpt the head and all complaints continued to be referrable
to the cranial problem He continued to be an A student
was active 1in hasketball and also 4-H work to within & few months
of his death

In Septembxer 1952 a little over 4 years after the finst symptoms
developed  this patient succumbed to what seemed 1o be a respir
atory fallure. He was home at the ume and unfortunately a
Rasimortem examination was not sccured

It scems most likely that primary vascular changes accounted
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for the marked vascularlty in the bone and dura in 1948, when
a ventriculogram was attempted 2od for the later destructdon
of the skull in 2 different arean. A bruit was heard, a pulaton
felt and large vascular channcls noted in the scalp and by roent
genograms. There was a pooling of contrast media before the
hganon of the carold It would seerm that new vascular channels
were fresponable for progresive changes asocated with bruit,
puliaon and bone destruction  Then also, there was an expan
son of theskull on the nghtaide. An expanuon of the shaft of long
bones occurs quite commonly when mnvolved by endothelioma.

The reader u referred to the recent work of Carter and Dicker
son # who have furnuhed a good review of the lterature and
reported 1 more case.

CHLOROMA

Chloroma 1s a ducase that oniginates from the lymphatic or
myeloid cells of the bone marrow Tumor fiitratton may m-
volve most any tisue of the body The calvana is affccted in 2
high percentage of cases It occurs 1n younger individuals, but
at umes may be found m later adult bfe. It 1s charactenized by
a tumor like growth that vanies in uze, depending upon the stage
of the disease, but may become quite large, formuing a large tum-
orous mass The skull may be penetrated or it may even extend
intracrarually The dura 15 seldom penctrated  The faint greensh
color lends the tumor its name Growth 1s rapid and death en
sues 1n 1 to 2 years.
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ADDENDUM

This recent cace of intradiploic traumatic cyst 1n an 8 wecks
old infant, has just been seen and has been added because it 1s
a clasucal representation of this type of lesion

M A M, 8 wechs of age first seen 1n June 1959 because of a
lump on the right side of the head nouced immediately after
birth It had not changed 1n size, and pow was very firm yet
for a short me after birth there was some flud directly overlymng
the mass. Roentgenograms showed an area of increased denmty
measunng 5 x 5 cm and extending outward from the normal
contour of the skull approxamately 1% cm. The tangental view
revealed a dense outer plate, while the remamder of this man
appeared cysuc, with a few radiopaque areas interspersed  The
mner table was intact.

At operation the outer table was removed exponng a grayish/
yellow soft fibrous mass which could be curetted away from the
mner table. The outer table was removed completely the inner
table was left intact The sections of this soft materal revealed
well-organized fibrous tusue, and scattered throughout this tissue
were areas of hemosiderin pigment It was considered an orgamized
wntradiploic hematoma

107
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Fig 1 Intradiploic traumatic cyat, lat. view
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