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HOW'S CONGENITAL ENCEPHALOMYELITIS 

OF THE NEWBORN 

Basic puT NEGLECTED PROBLEM A 

Pu. Scuwartz, M.D." 
Warren, P 

I. HISTORICAL REVIEW 

In 1920, when the author, in systematic investigations, obs« rved 

the high frequency of birth traumatic circulatory disturbances im 

the brains of newborn infants, the next logical step seemed to be 

the defining of degenerative and disintegrative processes which, 

in similar conditions, are always present in the brains of adults. 

The result of this endeavor was the observation of diffuse and cir 

cumscribed softening processes in the brains of newly born children, 

characterized by the accumulation of fat droplets in ghia cells, and 

in their derivative elements; fragmentation of nerve fibers, disin 

tegration of the nervous substance in general, and reactive—regres 

sive and progressive—changes of the glia cells, (Vigs. 1, 2, 3), just 

as in adults suffering from primary circulatory disturbances. The 

knowledge of these microscopic changes of the cerebral substances 

soon enabled us to recognize the disease with the naked eye: a dif 

fuse, slightly pinkish-greyish discoloration and a hint of a gela 

tinous consistency of the cerebral white matter, ( Figs 4,5, 6), 

indicated the presence of a diffuse rarefaction of the nervous sub 

stance ( Fig. 7), while small, whitish, opaque spots, ( Figs. 4, 5, 10). 

often located subependimally, corresponded to the circumscribed 

lesions (Figs. 8,9). The surprisingly large number of cases of this 

kind which we collected within a few weeks, convinced us that we 

were dealing with one of the most common occurrences in pa 

thology. Indeed, these macroscopically visible foci were present 

in almost every child who survived birth by at least 24 hours, but 

* Chief, Department of Pathology, Warren State Hospital, Warren, Pa 
Professor of General Pathology and Pathological Anatomy, University of Frankfurt- 

Main, Germany, on leave of absence. 
Former Director of the Department of Pathology, University of Istanbul, Turkey. 
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76 ARCHIVES OF PEDIATRICS 

died before reaching the 30th day of life!* We felt it was im 

possible that we should have been the first to have observed thes 

changes! Thus, began the author’s search for predecessors; in 

Volume 38 of Virchow’s Archive, published in 1867, the quest 

was rewarded when the description of a “Congenital Encephalitis 

and Myelitis” was found, written by the Master himself. Vir 

chow, the founder of neuropathology, discoverer of the normal 

glia cells and their pathological transformation in diseased adults, 

the keen observer, who was the first to see fragmented nerve fibers, 

found all the changes he knew from his previous studies of adults, 

present in the brains of infants who had expired before, during, 

and soon after birth. 

According to Virchow, a “fatty metamorphosis” of the neuroglia cells 
occurred; these elements enlarged considerably during this process and, ac- 
cumulating more and more fine fat droplets, eventually transformed into large 
round “droplet cells” (“K6rnchenzellen”). If the metamorphosis reached high 
grades, Virchow related, the round cell disintegrated and eventually no more 
than a roundish conglomerate of fat drop lets remained without heing envel- 
oped in a cell membrane. In the cases of “congenital encephalitis” investi 
gated by Virchow, fatty droplet cells affected primarily the cerebral white 
matter, while the grey substance of the central nervous system showed either 
no disease, or only changes of secondary importance. As Virchow already 
observed, the process also involved the columns of the spinal cord. In in 
stances in me an the fat droplets gathered in extraordinarily large numbers, 
whitish, opaque or yellowish-white, dull spots developed, discernible to the 

naked eye. These foci may be, according to Virchow, minuscule and just 
at the limit of visibilitv. However, in some cases macroscopic foci grew to 
considerable dimensions; often they were not sharply limited, but displayed 
irregularly jagged, more or less undefined borders. A change in the con 
sistency of the cerebral white matter developed only when the nervous 
parenchyma also became involved. These softening processes, due to the 
“congenital encephalitis” according to Virchow, occur rather infrequently, 
but may transform the whole interior of both cerebral hemispheres into a 
soft, pulpy mass, in which, microscopically, sometimes shorter and other 
times longer, slim or thick, spindle-like or club shaped bodies, that is diseased 
nerve fibers, prevail. No doubt,—according to Virchow—the “congenital en- 
cephalitis” may involve the nervous parenchyma itself, disorganizing its 
function and destroving the life of the victim. Virchow observed that the 
disease may be accompanied by extreme “apoplectic” hyperemia, which he 
considered the consequence of glial changes in the nervous tissue. Also, he 
felt that an enlargement and even proliferation of the glia cells occur before 
the fatty metamorphosis begins. He spoke of an “interstitial” disease, be- 
cause ot the predominance of glial changes initiating the condition. Virchow 
emphasized the great practical importance of his discovery with the follow- 
ing statement: “Many children die aiter birth of atrophy, or diarrhea—it is 
said—and the autopsy discloses a diffuse encephalitis of the cerebral white 
matter 

All these observations were made during a smallpox epidemic 

in Berlin. It seemed to Virchow, that “encephalitis” occurred 

*We may cite here Aschoft's statement (1925) confirming our observations: ‘The 
autopsy of each newborn child who survived for some days, disclosed smaller or larger 
softening foci as being the consequence of birth trauma. The frequency of birth trau 
matic lesions is surprisingly high.”’ 
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Scuwartz: Virchow's Congenital Encephalomyelitis — 177 

especially often in newborn children of mothers suffering from 

smallpox or syphilis. Although the infants displayed no cutaneous 

eruptions, characteristic of smallpox, Virchow believed that the 

cerebral changes he observed in the newborn could be compared 

with changes in other organs—for example: kidney and liver— 

which generally accompany acute exanthematous conditions im 
* adults. 

In instances in which the “interstitial encephalitis” accompanies congenital 
syphilis, macroscopic brain foci may be, according to Virchow, compared with 
miliary gumimatous nodules of the liver. Also, he compared the diffuse type 
of “encephalitis” with syphilitic interstitial nephritis—a disease in which the 
fatty “metamorphosis” (degen:ration) of the renal connective tissue some 
times reaches «a degree of such intensity that the yellow spots of the in 
volvement become visible to the naked eye. No doubt, these observations on 
renal pathology have had a profound influence on Virchow’'s concept con 
cerning the “congenital interstitial encephalitis”. Virchow felt, nevertheless, 
that the etiologic factors mentioned did not suffice as an explanation of every 
case of “congenital encephalitis”. He even stressed that in some of the in 
vestigated instances, there was no maternal disease the transmission of which 
to the child could be assumed 

Virchow’s publication almost immediately received general ac 

ceptance (Vv. Grate; Hirschberg). As early as 1868, it seemed 

evident that the newly discovered disease was of greatest impor 

tance as the explanation of the infant mortality. Hayem, in 

Paris, immediately after the publication of Virchow’s paper, in 

vestigated about a dozen newly born infants, and reported that 

he was able to observe in each case various degrees of the cerebral 

changes described by Virchow. This, perhaps too acquiescent, 

endorsement prompted Virchow to stress that the fatty “meta- 

morphosis” did not occur in every stillborn child, or in all chil 

‘droplet- dren dying subsequent to birth; of course scattered fatty 

cells” do not count and fatty deposits appearing in perivascular 

‘en 
‘ spaces and in capillary walls are not always connected with 

cephalitis.” Incidentally, Hayem rejected the infectious origin of 

the disease and was soon supported by Parrot, who believed that 

the changes discovered by Virchow indicated a primary fatty de 

generation of the glia cells—mainly induced by defective nutrition, 

an “athrépsie” affecting the whole body. At any rate, both Hayem 

and Parrot assumed that the condition discovered by Virchow was 

of pathological nature. 

Jastrowitz, recognizing the basic importance of Virchow’s ob 

servations in neuropathology and pediatrics, intended to investi 

In our day “inflammation” especially “encephalitis” is considered almost synony 
mous with “infection”. Not so in the period of Virchow’'s discovery. Virchow named the 

orphelowi: aspect corresponde condition “encephalitis” only because he felt that 
te the definition he gave inflammatory processes 
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178 ARCHIVES OF PEDIATRICS 

gate the clinical symptomatology of the new disease ; therefore, he 

first collected brains of infants who, before death, had disclosed 

signs of brain lesions. In all these cases the changes described by 

Virchow were present without exception. Also, those periven 

tricular, yellowish, opaque spots, considered by Virchow to be 

macroscopic foci of “congenital encephalitis,” were found fre 

quently by Jastrowitz. At first it seemed quite clear that all these 

findings were linked with symptoms observed clinically. However, 

Jastrowitz soon became less certain and suspected that the fatty 

inclusions in glia cells were not of pathological significance, but 

¢ 

Fig. 1. Glia cells in the brain of a newborn. (c) Normal astrocyte. (Alz- 
heimer-Mallory staining). (a), (>), (d) and (¢) Hypertrophic glia cells. 
(Alzheimer-Mallory staining). The cytoplasm of these cells appears enlarged 
The processes are clearly seen. A central portion of the cytoplasm shows 
special staining. The same portion of the cytoplasm appears in the shape o| 
a ball if Alzheimer-Mann staining is used (/) 

(/) In this cell, a narrow, ring-shaped space is visible between the peri- 
pheric and central area of the cytoplasm. Staining with scarlet red shows 
that the ring-shaped space contains fat granuli. (f) and (7) Glia cells with 
normal sized cytoplasm containing fatty deposits. (Scarlet red staining) 
(9), (h) and (k) Glia cells with hypertrophic cytoplasm containing fatty 
deposits. (Scarlet red staining). 

These types of glia cells are present in all kinds of fresh lesions of the 
brain tissue in adults, too. Cells containing fat which we show in these 
figures were designated by Merzbacher as pathological elements of the brain 
in newborn children; Wohlwill considered them physiological 
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Scuwartz: Virchow’s Congenital Encephalomyelitis 179 

probably were related to the normal development of the mvelin 

sheaths. 

Another of Jastrowitz’s remarkable observations 1s the fol 

lowing: Infants, displaying clinical cerebral symptoms, and show 

ing at autopsy glial “metamorphosis,” often had been subjected 

to a birth process of long duration ; he stressed that the heads of 

these children were exposed to prolonged mechanical injuries and 

circulatory disturbances ; he recalled cerebral hemorrhages in the 

newborn described by Cruveilhier which in Jastrowitz’s opimon 

easily could have induced “consecutive softening” of the brain 

substance. Also, it merits mentioning, that after 14 vears-—having 

investigated a total of one hundred and sixty corresponding cases 

when Jastrowitz ones again summarized his views, not one 

of his old arguments (always introduced by “perhaps.” “prob 

ably,” or “assumedly”) became established truth! 
1 

The present day history of medicine disregards, in general, the psycho 
logical conditions which may explain the discovery and the general accept 
ance of new facts—or their neglect. However, the development of our 
knowledge concerning Virchow’s discovery cannot be understood without 
considering certain facts of psychological impact. On the one side we sec 
Virchow, the dominant personality in medicine, at the peak of his researc! 
activities and his fame, anneuncing that he had discovered one of the most 
important causes of human loss and suffering; and on the other side, a 
voung man at the beginning of his career, claiming that the newly discov 
ered changes are only of importance insofar as they accompany a normal 
developmental process. And, nevertheless, in this disproportionate struggk 
it did seem for decades as though Virchow was the loser. This fact strikes 
us the more fercibly, inasmuch as Jastrowitz considered all cases to be dis 
eased in which fatty meti unorphosis of the glia cells appeared in mac nrg. 
foci of the cerebral white matter, or, when it was visible, even though only 
microscopically, in the cerebral cortex, in the basal ganglia, et lso. h 
admitted that he could not find criteria which would enable him to differ 
entiate between the intensely diffuse fatty infiltration of glia 
too considered pathologically significant, and those slighter fatty deposits 

occurring “normally” 

cells, which he 

Why has not Virchow upheld his teaching more energetically ? Why did 
he—he, who lived, searched and taught for 30 years after Jastrowitz’s re 
buttal-——-permit the entire problem to sink into oblivion? Was he impressed 
by the arguments of his opponent ? Was he too preoccup ied with his political 
activities 7 Remember, this is the period in which his greatest parliamentary 
adversary, Bismarck, destroyed the French army, unified the German Reicl 
and silenced all opposition. It is also at this time that Virchow’s ablest 

pupil, Cohnheim, proved that the inflammatory cells originate in the blood 

and are not products of the transformation of connective tissue elements, as 

the Master aaa And this is the period, too, in which Virchow sut 
fered his greatest scientific defeat, when, against his unrelenting opposition, 
it was shown that tuberculosis is an infectious disease, and that miliary 
tuberculosis, pulmonary phthisis, as well as scrofulosis, are caused by the 

same living agent. In 1883, he once again repeated his argumet | 

in 1867, upholding his original statements without trying t fute adverse 
comments. He had not cared to investigate in the meantime t! requenc\ 
f macroscopic foci, the pathological significance of which was generally 

accepted, and which are iment always present in children who survive their 

birth, vet die before the thirtieth day of life He neglected to consider the 
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180 ARCHIVES OF PEDIATRICS 

connection between fatty glial deposits and the development of the myelin 
sheaths, which today is known to be non- -existent, and he ignored Jastrowitz’s 
suggestion that mechanical injuries and circulatory disturbances, suffered 
during the birth process, could be of importance in the causation of the 
cerebral softening processes. Also, in this last discussion, he forgot to em- 
phasize that the fatty metamorphosis of the glia is only one of the signs of a 
disease in the central nervous system of the newborn, accompanying lesions 
of the nerve fibers and paralleled by the proliferation as well as decay of glia 
cells, facts, which he stressed in his first descriptions. Virchow’s main argu 
ment remained ihe same as in his previous publications, namely, that cases 
occur in which no fatty metamor rphosis of ae glia can be detected, and that, 
therefore, brains in which the fatty “metamorphosis” is present, are to be 
considered as diseased. 

Virchow, as well as Jastrowitz, performed his investig: oe with the help 
of unstained specimens which were prepared by teasing the brain tissue with 
steel needles; or by inspecting rather thick unstained sections microscopic- 
ally. Our present day routine methods of frozen sections and the st: ining of 
tat substances were unknown at that time. In retrospect, we may admire 
the manifold observations Virchow was able to make with the primitive 
means then available. Also, based on our own experience, we may state that 
Jastrowitz, if he had been consistent in his opinions, would have declared 
even more cases to be diseased, than did Virchow himself. 

Fig. 2. Fatty scavenger cells in the brain of infants of various ages. (Scarlet 
red staining ). (a) and (6) Cells from the marginal area of a softening 
focus in a 2-day-old child. (c), (d) and (e) Fat-laden glia cells from the 
border area of a birth traumatic focus in a 6-day-old child. (¢) This 
scavenger cell is filled with nuclear fragments. (f) and (g) Scavenger 
cells from a 20- day-old and (h) from a 3-month-old softening focus. (i) 
Disintegrating, fat-containing scavenger cells. (k) Young scavenger cell 
stained by Alsheimer-Mann method. 

These cells were designated by Merzbacher as physiological elements of 
the brain in the newborn infant. (Merzbacher has never seen softening foci 
in the brain of ewe infants as described by Virchow and Parrot and 
shown in Figs. 4, 5, 8, 9). Wohlwill supposed the same cells to be patho- 
logical. These cells ‘characterize all kinds of acute and subacute cerebral 
softening processes in adults. 
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Scuwartz: Virchow’s Congenital Encephalomyelitis 181 

lf we disregard two publications—Limbeck’s in 1886, and 

Fischl’s in 1899—which dealt with cases of the “congenital im 

terstitial encephalitis,” characterized by extensive cerebral destruc 

tion, we find absolute silence on these problems for decades. In 

1900, Thiemich, employing the osmium staining method, tried to 

revive the discussion claiming that Virchow was right. He did 

not succeed: neither did Merzbacher who, in 1907, with the help 

of more modern methods reviewed the entire problem. A dogma 

was proclaimed and generally accepted: Fatty deposits in glia cells 

of the brain in newborn children are of physiological significance 

and linked, in some way, to the development of myelin sheaths; 

and, that these changes have no real pathological importance. The 

impression made by these assumptions was so profound that the 

problem of Virchow’s “congenital encephalitis” was never men 

tioned in text books of pathology, pediatrics, nor neurology. Even 

large handbooks of neurology and psychiatry omitted mention of 

these findings and discussions, although dwelling at great length 

on hypotheses explaining fetal cerebral diseases and congenital 

conditions such as Little’s disease, athetosis, feeble-mindedness and 

epilepsy.* 

Merzbacher, in 1907, employing modern section and staining 

methods discerned two types of fatty glia cells in the brains of 

the newborn: (1) round elements, resembling genuine phagocytes 

which he assumed were physiological elements transporting fatty 

substances for the development of myelin sheaths, (lig. 2); (2) 

fatty glia cells with extensions, anchored within the nervous sub 

stance, indicating—according to Merzbacher—a morbid condition, 

(Fig. 1). We do not wish to relate here the rather tortuous path 

of reasoning which led to the formation of Merzbacher’s opinion. 

At any rate, Merzbacher emphasized that the elements he consid 

ered signifying pathological conditions were present in the ma 

jority of cases investigated by him. Fourteen years later, in 1921, 

Wohlwill considered the fat containing glia cells having extensions 

to the physiological and regarded the round elements—which Merz 

bacher described as physiological—as pathologically significant. 
Wohlwill accepted as a proven fact that glia cells containing fat droplets 

occur normally, and that these elements are of importance in the develop 
ment of the myelin sheaths. He investigated three cases in which periven- 
tricular hemorrhage, thrombosis, or softening was present, and assumed 
that the fat containing clements in these foci could be safely regarded as 

* It seems that a change is occurring in this attitude at present. In the Handbuch der 

speziellen pathologischen Anatomie (Handbook of Special Pathological Anatomy), Vol. 13, 

part 3, 1955, Siegmund reported in a comprehensive review on Virchow's “congenital 
encephalitis” confirming the results of the present writer and declaring the changes to 
be mainlv caused by birth injuries 
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182 ARCHIVES OF PEDIATRICS 

pathological. The roundish fat droplet cells he found in this area were 
identical to scavenger (“gitter”) cells in analogous processes occurring in 
adults (see Fig. 2). Wolilwill was well aware that fat containing star-like 
glia cells, or tatty spider cells—which, observed in the brains of newborn 
children, he assumed to be normal—occur in diseased cerebral areas of 
adults (see Fig. 1). Therefore, he considered that this type of fatty glia 
cell in the brains of newborn children also may indicate pathological proc 
esses, 

All these attempts to differentiate between “normal” and “pathological” 
fat containing glia cells have no true practical value, because generally both 
types of cells occur together. Merzbacher, therefore, could by a strict appli 
cation of his criteria designate the same number of cases as being pathological 
as could Wohlwill, in spite of the fact that Merzbacher considered Wohl 
will’s physiological elements to be of pathological significance. On the othe 
hand, both Merzbacher and Wohlwill would have to accept the same inci 
dence of pathological cases as Virchow claimed—he who considered all fatty 
glia cells as signifying disease! 

Fig. 3. Marginal area of a birth traumatic cerebral softening focus in a 
3-day-old child. Numerous fat containing cells. (f) Round nucleated debris, 

(d) of fragmented nerve fibrils 

Ceelen (1920-1921) expressed his inclination to consider the 

diffuse fatty glial deposits as physiological. However, he declared 

almost every case he investigated was affected by disease because 
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Scuwartz: Virchow’s Congenital Encephalomyelitis 

he—nota bene, mistakenly—regarded certain cellular agglomera 

tions in the brain of the newborn as of inflammatory origin.” 

Ceelen’s associate, Gohrbardt (1923), followed his teacher in considering 

the diffuse glial fatty deposits as normal. However, he remarked that “some 

times the number of fatty glial elements appears to be so enormous that it 

becomes impossible to free the observer from the idea that a pathological 

process is present”. According to Gohrbandt, “in facing the problem of the 

diffuse glial deposits, the situation was so complicated and the interpretatior 

of the observed changes so difficult, that there is not a possibility of arriving 

at a definitive explanation.” Gohrbandt tried Wohlwill's criteria, but tound 

them unsuitable for the purpose of differentiating between physiological and 

pathological processes, “as frequently a combination of hoth occur, making 

it difficult to tell what is normal and what is not.”** 

Reviewing all the investigations and results related to the sig 

nificance of fatty glial cells in the central nervous system of new 

born children, we may state that the occurrence of every type of 

these elements was c msidered both normal and pathological. There 

is no one investigator of these problems who definitely declared a 

certain type of fatty glial deposits in the central nervous system of 

the newborn to be normal; and there exists no type of fatty de 

posits in the central nervous system of the newborn, the patho 

logical significance of which has been definitely denied. This cling 

ing to traditional concepts always has produced the same type of 

results: The various authors—believing that one or the other of 

the phenomena observed could be helpful in discriminating between 

pathological changes and normal processes—always arrived at the 

same indeterminate conclusions. 
And, if we ask why investigations performed with the help of 

abundant human and animal materials, always resulted in doubtful 

and ambiguous statements, then we may assume that it was be 

cause, apparently the “fatty metamorphosis” of the glia, discov- 

ered by Virchow—to be either normal, or pathological had no 

real practical medical significance. 

In this sense, we were fortunate to have first observed the mani 
fold types of cerebral injuries in newly born children, and to have 

been induced by these new facts to look for the inevitable sub 

sequent changes of the nerve substance. 

*Ceelen encountered in the brain of the newborn, groups of matrix cells located su 
ependymally and showing a tendency to perivascular arrangements. He believed these 
cells to be lymphocytes. His interpretation of the diffuse fatty deposits appear the more 
istonishing when we recall that he noted 23 instances in which cerebral softening foc 
were presenta characteristic, known today, of birth traumatic lesions 

**Gohrbandt reperted on sixteen infants showing macroscopic cerebral softening foci 
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il, NEW INVESTIGATIONS 

In spite of the confusingly vague and contradictory observa 

tions, what caused the rejection of Virchow’s teaching to become 

almost traditional? We believe that the following factors were 

responsible: (1) the comparison and identification of observa 

tions in animals with the results of investigations in human 

pathology ; (2) the assumption of a connection between glial fatty 

deposits in newborn children, and the development of myelin 

sheaths; (3) the incomplete description of conditions present in 

the central nervous system of the newborn; and, particularly, 

(4) the lack of demonstrable and obvious pathogenic influences 

which could explain, authentically, the processes interpreted 

Virchow as pathological. 

ON THE OCCURRENCE OF CELLS IN THE CENTRAL NERVOUS SYSTEM 

OF DEVELOPING ANIMALS CONTAINING FATTY INCLUSIONS 

Jastrowitz already believed he had seen changes in animals 

which confirmed his concepts on the physiological nature of fatty 

glia cells in the brain of the newborn. Boll, Eichhorst, Wlassak, 

Schroder and Merzbacher, from their own investigations on ani 

mals, arrived at the same poaaesormsed However, the factual ob 

servations of these authors are contradictory, nebulous, and often 

mistaken—having naught in common with Virchow’s observations 

concerning the brain of the newborn. In extensive systematic 

investigations performed by the author on fifty fetuses of slaugh 

tered bovines, representing every degree of development from the 

third fetal month to maturity, it was found that only scattered 

fat containing cells occur in the central nervous system of cattle 

during the entire intra-uterine development, and, that they are 

restricted to the vascular adventitial sheaths and to the covering 

membranes of the brain and the spinal cord. The same is true of 

fetuses of cats, dogs, swine, goats, mice, rabbits, also chicken and 

geese. [Staemmler, 1923; Siegmund, 1922-1923; Berberich and 

sar, 1925; Brunner, 1928].* 

We showed that all types of fatty glia cells, in circumscribed 

* *B erberich and Bar employed not only the usual aging red and Sudan 
staining, but also searched for inclusions demonstrable by the methods of 
Lorrain-Smith, Fischler and Smith-Dietrich. These authors combined all 
methods menticned with Hortega’s impregnation, as Hortega claimed that 
the elements he discovered were, during embryonal life, identical to Vir- 
chow’s fatty droplet-cells in the brains of newborn children: “Hortega cells, 
under normal conditions, contain no fatty inclusions.” (Berberich and Bir. 

c) 
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SCHWarTz: Virchor's ongenital ncephalomyelitis 185 
foci and scattered diffusely, 4ppeared in every case in which a 
newborn animal suffered a suitable experimental lesion. Berberich 
and Bar confirmed these observations. They found that fat drop- 
lets appear in Hortega cells after an mjury of newly born animals 
We assume that the question Whether the normal cerebral sub 
Stance of fetal and newborn animals display findings Which may 
be compared, or identified, with fatty deposits observed in ney 
born children, can be considered as definitely answered. There 
exist no similar changes normally 

ON THI RELATIONS} Ip BETWEEN THI DEVELOPM} NT OF MYELIN 
AND THE PRESENC} OF GLIA CELLS DISPI AYING FATTY DEPOSITS It occurred to Jastrowitz to link the fatty glial deposits disco, 

ered by Virchoy with the development of the myelin sheaths, Thi. 
idea returned later in some form in every publication dealing with 
the fatty deposits in the brains of newborn children. Every in 
Vvestigator formed his own theory concerning this connection, but 
not one neglected to emphasize that he Was elaborating on a purely 
hypothetical basis! In Spite of these facts, the construction of a 
connection between fatty glia cells of the central nervous system 
and the development of myelin sheaths became almost axiomatic 
and so deeply rooted that it was used as the self-evident Starting 
point for scientific research. 
The cours, and arrangement of the Various tracts of nery, fibers which, 

in the brains of adults, are characterized by myelinization, are discernible in 

the earl, Stages of fetal development long before a typical Weigert Stain 

mg can be achieved m the samy cerebral region The tracts appear as closed 

entities, surrounded by nerve bundles cong in other directions, and by nests 

cf embryonal nerve cells. Between the parallel fibers of these tracts and 

bundles, germ cells and glia cells are Present, defining an inner texture of 

the complex, which ry sembles mature Structures in adults Thus, the Inner 

Crgamization of a Certain tract, the ré lationship between glia cy lls and nerye 

fibers—even the form of the mature System—show only slight alterations 

during the development while the composition of the substances enveloping 

the nerve fibers, and the extension of the nerve fibers, changes The nerve 

tracts and the individual nerve fibers become, together with the growing 

organism, thicker and longer: at the same time, the myelin Sheaths arriy: 

at maturity. Indeed, the pertect Weigert Staining indicates 4 certain degree 

in the maturation of the myelin sheaths However, a nerve fiber can he 

considered as definitely Mature only if jt reaches its maximal extension and 

thickness by the close of the organism's Period of £rowth. Thus, should we 

intend to link the Myelinization to fat containing glia cells, we would, per- 

haps, have to show the occurrence of these elements up to the conclusion 

of the development of the nerve fibers, However. no one has seen anything 

like this, and there were none who claimed its existence, Westphal (1894, 1897) emphasized that the myelinization of Peripheral 

nerves develops ind pendently of fat-containing cells The fact that Virchow’s fatty glia cells are not Present in the 
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normally developing brain of animals, mentioned betore, implies 

that the myelinization, in this case, occurs without their assistance. 

As_ basic embryonic developmental processes are identical in the 

various species, it is a priori improbable that the development of 

myelin sheaths in man can be linked to the presence of fatty ghal 

elements. 

Nevertheless, we found it essential to investigate the myelimiza 

tion in the human central nervous system itself. We began by 

following the myelinization in the pons, a part of the brain which, 

in. newborn children, only rarely contains fatty glia cells 

even in cases in which the cerebral white matter appears to be 

affected most intensely. We investigated fifty cases including every 

stage of development, from a 25 em. long fetus, up to adult per 

sons. There can be no doubt about the fact that the normal myelin 

ization in man occurs in the pons without any interference from 

fi itly glia cells. This should suffice to characterize the development 

of the myelin sheaths of the entire nervous system, because lech 

sig’s dictum: “the myelinization in every part of the organism de 

Fig. 4. Fresh necroses in the cerebral white matter in a 2-day-old, full term 

child. The necroses are located in the area supplied by the terminal vein. 

\rrows: Fresh necroses of the cerebral white matter; (¢) thalamus; (/) 

putamen; (¢) intense hyperemia and gelatinous edema of the brain sub 

stance, indicating diffuse fatty degeneration of the glia 
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velops in the same way” still is generally accepted. However, we 

investigated the medulla oblongata as well. In the relatively few 

newborn children who displayed fatty glia cells in this part of the 

brain, these elements signified secondary degeneration, following 

extensive lesions of the entire brain, or appeared subsequent to 

circumscribed local lesions. Fatty glia cells are of relative in 

frequence in the basal ganglia. For every case in our material m 

which these brain parts displayed fatty elements, we have been 

able to cite a great number of other instances of the same develop 

mental stages, in which no traces of fatty deposits could be de 

tected. No doubt, the normal myelinization of the basal ganglia 

vecurs independent of fatty glia cells. The independence of the 

myelinization in the cerebral cortex from fatty glia cells can Ix 

easily shown: In the great majority of cases no fatty ghia cells 

occur in the cortex, and the exceptional instances in which glia 

cells do contain fat droplets can be compared with many cases of 

the same developmental stages showing no trace of fatty deposits 

No doubt, the normal development of the cerebral cortex has 

nothing to do with fatty glial elements. The same is true of the 

gray matter of the spinal cord —as is easy to prove. Thus, 1 

remains to show that the development of the white matter of the 

cerebral hemispheres and of the columns of the spinal cord 1s also 

independent of the presence of fatty glia cells. In endeavoring to 

prove this statement, we prefer not to make use of Flechsig’s 

axiom considering myclinization to be the same in all parts of the 

organism. Also, we refrain from relying on the observation that 

in animals the myelin sheaths of the cerebral white matter develop 

just as in all other parts of the central nervous system —a fact 

which would seem to imply that differences cannot be present in 

the human species cither. In reality, fatty glia cells occur so fre 

quently in the cerebral white matter, that it is quite understandabk 

why so many investigators were unable to free themselves from 

the impression of this phenomenon being normal. 

What is the significance of these findings in the cerebral white 

matter? Can there possibly be a connection with the normal 

myelinization? If we should concede such a connection in this 

part of the central nervous system, we would then be forced to 

make a number of rather peculiar assertions: (1). The admission 

that not only the myelinization of functionally different parts of 

the central nervous system proceeds differently, but that the fibers 

of the same structural and functional entity, for example, of the 

pyramidal tract, develop differently while passing through the 
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Fig. 5. Strip-like hemorrhages and numerous small softening foci (stained 
yellow by biliary pigment) in the occipital lobe of a six-day-old premature. 
The lesion is located in the area supplied by the iateral ventricular vein 

a hemorrhage; b . . . softening 

Fig. 6. High-grade hyperemia in the white matter of the frontal lobes of a 
stillborn premature infant. Microscopic examination showed very numerous 
capillary hemorrhages, accompanied by rarefaction of the tissue and by dif- 
fuse fatty degeneration of the glia cells. (Similar to the case shown in 

Fig. 13). 
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cerebral white matter, the internal capsule, the pons, the medulla 

oblongata, and the spinal cord ; (2). We would have to assume that 

the development of the myelin sheaths, even in areas in which it 

is dependent on the presence of fatty glia cells, shows variations 

unprecedented in other developmental processes: it would seem 

that the myelinization of the corpus callosum or of the subepen 

dymal white matter in general needs the particularly intensive 

assistance of fatty glia cells, while the development of the sub 

hig. 7. Diffuse fattv degeneration of glia cells in the cerebral white matter 
of a full term, 6-day-old child affected by birth trauma. (Fat staining) 
Microscopic examination disclosed numerous very small softening foci 
These findings characterize Virchow’s interstitial encephalitis in the new 
born. (f) Minute softening foci displaying the conglomeration of fatty 

scavenger cells 

cortical and the central white matter proceeds mostly with the 

modest intervention of fatty glia cells, and sometimes even with- 

out such aid: (3). We would have to agree that the association be- 

tween myelinization and the presence of fatty glia cells varies, in 

regard to the duration of time, in the different areas of the cerebral 

Re 
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white matter. Actually, this association persists much longer m 

those areas — namely, corpus callosum, subendymal white matter 

where the fatty glia cells occur in particularly large numbers ; 

while the subcortical white matter — the maturation of which de 

pends on only a few fatty glia cells — shows the presence of these 

elements for only a very short time; (4). The cerebral white matter 

of newborn children, very frequently, in a certain region of one 

hemisphere shows no fatty glia cells, or, only a very few: while 

the same location in the other hemisphere is characterized by a par 

ticularly intense accumulation of these elements. Is it logical to 

assume in these cases that the myelinization in one cerebral hemi 

sphere proceeds without the assistance of fatty glia cells, and, im 

the other hemisphere through their intervention? (5). The 

variability of the amount of fatty glia cells in certain areas of 

the cerebral white matter astonished all investigators. Siegmund 

stated the following: “Fluctuations in the extension and intensity 

of the fatty deposits ... make it impossible to set embryological 

standards for the association between myelinization and the pres 

ence of fatty glia cells. . . . Investigating the development of cer 

tain tracts, no regularity can be shown in regard to timing and 

quantity in the occurrence of the fatty glia cells.” Wohlwill ob 

served similar facts: “Investigating a larger number of children’s 

brains, the great differences in the quantitative findings were 

astonishing . . . in two children equally developed, the same cerebral 

area may display in the one case, very intense, and in the other, 

only scattered fatty glia cells.” Also Wohlwill emphasized that 

fatty glia cells, in general, occur in markedly greater numbers in 

those children who survive birth at least for a few days, than in 

stillborn infants, or, in children who die immediately following 

birth —- regardless of whether the children are premature or fully 

developed. All these observations are in concurrence with our own 

experiences. The variability of all these findings is amazing indeed, 
and without comparison in embryology. 

Neuburger summarized his observations as follows : “The exten 

sion of the areas containing fatty glia cells shows considerable 

differences, even in equally developed children ; in one case, almost 
the entire cerebral white matter is involved, in another, only the 
periventricular region, or, there are only scattered, indefinitely 
circumscribed foci located deep within the white matter.” Neu- 

burger too, expressed his astonishment concerning the variability 
of the findings while investigating a greater number of cases. (6). 
We see, that the hypothesis concerning the myelinization of the 
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cerebral white matter, of the corpus callosum and of the cerebral 

spinal tracts obligatorily being assisted by fatty glia cells, led to 

rather eccentric assumptions. However, the situation becomes 

even more difficult when we learn that there are cases of newborn 

children in whom even the typical locations show no trace of fatty 

dep sits. 

Fig. 8. Cireumscribed birth traumatic rarefaction focus located in the peri 
ventricular cerebral white matter. .\ 24-hour, full term baby 

Instances in which no fatty glia cells occurred were observed by 

Virchow. Of course, Jastrowitz too encountered — though rarely 

cases in which no fatty deposits of the glia were present. He 

did not hesitate to declare that these were the pathological in 

stances !* 

Thiemich (1900) investigated a 6-week-old child in whose brain 

no trace of fatty deposits could be found. Ceelen (1920-1921) 

reported on three similar cases. The author himself encountered 

fifteen instances belonging to this group, in a series of three 

hundred brain investigations. Siegmund (1923) and Lubarsch 

(1923) too, emphasized the occurrence of cases in which no fatty 

* Thus, Jastrowitz believed he had observed the following Pp thological conditions in the 
newborn: 1.) Cases in which macroscopic conglomerates of fatty glia cells were present 

2.) Instances in which the diffuse fatty metamorphosis in the cerebral white matter sur 
passed a certain degree 3.) Cases in which the cerebral cortex, the basal ganglia, or 
the spinal cord, were involved And finally, quite paradoxically, 4.) Cases in which no 

fatty metamorphosis of the cerebral tissue could be detected 

on 
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glia cells were present. Neuburger (1925) related the case of a 

4-month-old infant who — without previous illness — suddenly 

died; the brain of this child had no fatty deposits, although, as 

Neuburger emphasized, the brains of other children of the same 

age or even older displayed many fatty glia cells. According to 

Neuburger this thoroughly investigated case illustrates once more 

that the presence of fatty glia ceiis has no connection with the 

normal myelinization and is to be considered a pathological phe- 

nomenon. 

In spite of his observations related to the frequency and intensity of birth 
traumatic cerebral lesions, Rydberg held that the “appearance of morpholog- 
ically visible fat in the tissue interstices and on the surface of the glia cells” 
are normal occurrences. (Rydberg, 1. c., p. 60.) It seems that he has not 
seen any cases, in which fatty glia cells were absent. However, his descrip- 
tions and the pictures he used in illustrating his statements—particularly Figs. 
27, 28 and 3l—reveal clearly enough that substances considered by Rydberg 
as “fat” are not always the same compounds as those discussed in the pub 
lications of Virchow, Merzbacher, Wohlwill, Siegmund and this author, but 
rather may be compared with those observed in the investigations of Wlas- 
sak, Schroder and Boll, having no relation to the problem of Virchow’s en 
cephalitis. We have not dealt with undefined eh ances “in the tissue in- 
terstices and on the surface of the glia cells” but investigated deposits of 
neutral fat i glia cells. 

(7). If we accept the view that myelinization of the cerebral 

white matter is linked to the presence of fatty glia cells, then we 

will also have to agree that the absence of these elements indicates 

disease. We mentioned that Jastrowitz in the early years of the 

discussion actually took this position. A modern author, Scheyer, 

under the guidance of Wohlwill (1924), investigating the develop- 

ment of the spinal cord came to the same conclusion. He found 

fatty glial cells to be completely missing in the spinal cord of a 

22-day-old infant, born prematurely only seven and a half months 

after conception. Scheyer maintained that the myelinization of the 

spinal cord columns, in this instance, obviously was retarded, since 

he was able to compare this case with many other children of the 

same age and developmental stage, who displayed the fatty de 

posits. 

The conclusion that the absence of fatty glia cells in the cerebral 

white matter and in the columns of the spinal cord signifies a mor 

bid condition would be — if correct — one of the strangest facts in 

science, as no one doubts that the presence of these elements in the 

cerebral cortex, the basal ganglia, the pons and the medulla ob 

longata means disease. 

Scheyer and Wohlwill asserted they had encountered in their investigations 
of sixty-three cases, only one instance—the above mentioned one—in which 
no fatty glia cells were present in the developing spinal columns, The author, 
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however, was able to prove that in reality no less than twenty-three cases of 
this kind were observed by the other two. Wohlwill graciously admitted his 
error. Had they not made this strange mistake in accounting their “negative 
cases”, Scheyer and Wohlwill would have refrained, perhaps, from consider 
ing, in a group of sixty-three observations no less than twenty-three cases 
as diseased because of the absence of fatty glia cells. 
Gronioft recently reported on the following observations: In a group of 
twelve infants who died shertly before or immediately after birth, two chil- 
dren (weights, 880 grams and 4,650 grams, respectively) showed no fatty 
glial cells. Rough traumatic cranial lesions occurred in six cases; Penfield’s 
silver impregnation showed a degenerative change of the neuroglia in every 
case, and also, microscopic hem« wrhages of cerebral pare nchyma were present 

in every instance. (Tables 15 and 16 of Gréntoft’s paper). 

In another group of ten newborn children with a birth weight of 540 to 
2610 grams, who died after prolonged asphyxia (“anoxia”), every case dis- 
closed degenerative changes of the neuroglia cells and microscopic hemor 
rhages of the cerebral parenchyma, while fatty glial cells were present only 
in one instance (a premature child weighing 1190 grams). 

In a third group containing eight fetuses (weights from 520 grams to 2700 
grams), Penfield’s silver impregnation disclosed degenerative changes of the 
neuroglia in every case, and also, microscopic hemorrhages were present in 
each imstance. However, glia cells containing fat granules were found in 
only five cases. We refer to these observations, yet we would stress that 
the number of cases in which no fatty glia cells were found, in Grontoft’s 
material, is much higher than in our own observations 

(8). We mentioned that macroscopic necroses and softening foci 

of the cerebral white matter are a rather common occurrence. In 

these foci, (igs. 4, 5, 9, 10), the pathological nature of which 

cannot be denied, the same types of fatty glia cells appear that 

characterize the areas in which the controversial diffuse fatty de 

posits are present. Thus, we face one more paradox: If we de- 

cide to follow Merzbacher, we will have to accept the same round 

fatty glia cells (Fig. 2.), occurring “normally” in the areas of 

diffuse fatty deposits as indicative of disease in the circumscribed 

micro- and macroscopic foci. On the other hand, if we follow 

Wohlwill, we will have to consider the fatty glia cells displaying 

extensions, (Fig. 1) when observed in macroscopic softening foci, 

as a sign of decay and disintegration; while, when occurring in 

regions of the diffuse fatty deposits, as signifying normal proc- 

esses directed toward building up myelin sheaths. 

Scientific progress is not possible without discussion. In this 

sense the author was fortunate enough to have had two eminent 

adversaries, on the subject of Virchow’s encephalitis. One of 

them, Siegmund, soon became fully convinced, generously con 

firming the observations and views of the author. Wohlwill’s 

attitude seems still indefinite; while on the one hand, confirming 

the author’s findings relative to the frequency, morphology, patho- 

genesis and social implications of the birth traumatic cerebral 

lesions in newborn children, his position remained rather ambigu- 
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ous on the question of the fatty glial deposits. In an article pub 

lished in 1936, Wohlwill interpreted this writer's results as follows : 

“If Schwartz were right then it should be concluded that more than 

half of humanity suffers cerebral lesions through the birth proc 

ess”... “should we say that humanity, to date, remains backward 

in development because almost everyone has received a blow at 

birth?” (Wohlwill, Le., p. 50). 

Fig. 9. Birth traumatic softening focus of the frontal cerebral white matter 

in an &-day-old child of full term birth. The black conglomerates and spots 

fat droplets, stained with scarlet red, The 

The environment ot this tocus 
represent glia cells contaiming 

central focus was just visible macroscopically 

displayed a marked rarefaction process characterized by the disappearance ot 

the basic glial substance; in this area many round scavenger cells and stat 

like hypertrophic ghia cells contaimmg tat droplets were present. Note th 

intense capillary hyperemia 

MORBID CHANGES OF THE CENTRAL NERVOUS SUBSTANCE ACCOM 

PANYING FATTY DEPOSITS IN GLIA CELLS OF FETUSES AND INFANTS 

OR PREDOMINATING IN CASES IN WIHITCH FATTY GLIA CELLS ARI 

ABSEN' 

When Virchow, in 1866-1867, reported on his observations, he 

was aware that the fatty glia cells signified only one aspect of the 

morbid changes caused by “congenital encephalitis.” He described 

the proliferation and decay of glia cells, the swelling and disinte 
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gration of nerve fibers, softening of the brain substance, over 

filling of cerebral vessels which sometimes attained an apoplectic 

degree. As he, himself, in later polemics did not emphasize these 

prope rties of the disease which he discovered, th Vv were complete ly 

neglected by investigators involved in the discussion. Nonetheless, 

itis a fact that even if we knew nothing about the presence of 

hig. 10. Searifying birth traumatic softening foci in the subependymal white 
matter of the occipital lohe supplied by the lateral ventricular vein. Arrows 

indicate the foci. 

fatty deposits in ghia cells, we would still have to consider the 

brains of most infants who die in the paranatal period as diseased 

because of other changes of obvious significance. The areas affected 

by the appearance of fat droplets in glia cells are regularly chat 

acterized by a loss of the pre-myelin and myelin substances and of 

the basic substance of the nervous tissue, a change which causes 

the affected areas to display lighter color in histological sections, 

stained with hematoxylin, or, by Weigert’s and Alzheimer-Mann’s 

methods. (lig. 8). The smaller a focus of this kind, the more 

marked the contrast to the surrounding areas, which are of greater 

density. This type of rarefaction of the cerebral substance is par 

ticularly marked in children 2 days to 10 days old. In infants who 
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die during the first three to five days of life, disintegrating nuclei 

of glia cells are very commonly found in those areas characterized 

by fatty deposits. In these regions of the central nervous system 

also, typical proliferative changes of glia cells are present: plas- 

matic hyperplasia of astrocytes, amitotic multiplication of the 

nuclei. ( Fig. 1). These changes are characteristic of children who 

die after the second day of life. However, hypertrophic glia cells 

containing fat droplets in typical arrangement occur also in still- 

Fig. 11. Twelve-day-old dog, experimentally injured after birth. Extensive 
diffuse fatty deposits (black droplets) in the cerebral white matter. (f) 
fatty degeneration of the glia; (m) matrix; (7) large defect (porus) 

caused by the traumatic lesion. 

born children who remained in the birth canal for a long time. 

(Fig. 1). Furthermore, in the areas of the typical fatty phe- 

nomena, debris and other products of diseased nerve fibers: ball- 

like and club-shaped structures, sometimes conglomerated in small 

groups, or, diffusely scattered, can be detected by searching care- 

fully. (Fig. 3). No one doubted the pathological significance of 

minute necroses, and their consequential softening foci and scars 

of the cerebral white matter seen in almost every infant who died 
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between the second and thirtieth day following birth ( Figs. 4, 5, 

10). The most important and most frequent signs of a lesion of 

the central nervous system in newborn children, however, are hem 

orrhages which can be observed almost without exception in every 

stillborn child, or in infants who die a few days after birth. ( Figs. 

5, 6, 12, 13.). These hemorrhages are located in areas supplied 

Fig. 12. Hemorrhage of the main stem of the left terminal vein, producing 
large subependymal hematoma. Hemorrhage of the vein of the septum pel 
lucidum was present on the right side. Punctiform and strip-like hemor 
rhages affected the fronto-parietal white matter drained by the terminal 
veins. 

These areas, in which circulatory disturbances are present, contained 
abundant fatty glia cells and debris of nerve fibers of a premature stillborn 
child. Arrow indicates the subependymal hematoma of the left hemisphere; 
(s) hemerrhage of the septum pellucidum; (~) putamen; (1) thalamus 
(m) ftronto-parietal white substance 

by the longitudinal sinus, the straight sinus, and primarily in the 

areas supplied by the branches of the Galenic vein. Hemorrhages 

originating from the stem of the terminal vein, as well as strip- 

like and punctiform extravasations involving the frontal, parietal 

and occipital cerebral white matter, which is supplied by the roots 

of the terminal vein and the lateral ventricular vein, are particu- 

larly characteristic. (igs. 5, 6, 12, 13). In all these vascular seg 

ments, besides hemorrhages affecting the same parts of the central 
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nervous system, other circulatory disturbances, such as thrombosis 

and stasis, also are present, exerting the same pathogenic effect on 

the nerve tissue as hemorrhages. 

In Rydberg’s investigations, performed to verify the results obtained by 
the author, macroscopically visible intracranial hemorrhages were found in 
fifty-eight out of seventy-five newborn children. Macroscopic hemorrhages in 
the brain substance, or in the ventricular cavities were found in twenty 
eight children. “Capillary bleedings or small extravasations, only detectable 
by microscopic examination, are very seldom absent in ne ~whorn children.” 
Out of the seventy-five cases mentioned, Rydberg noted thirty-four instances 
of major cerebral symptoms. “In the majority of such cases, considerable 
intracranial bleedings are found. . . . Extensive bleedings are 
often found to be accompanied by an advanced softening process of the 
brain. . . . In six cases of major cerebral symptoms in which no intra- 
cranial bleedings of any importance were found, a —— le degenerative 
tissue change in the brain was observed.” (Rydberg, 1. c., p. 126). “Small 
necrotic areas are rather frequent in premature fetuses et are also seen, 
at times, in fully developed newborn infants.” (Rydberg 1. ¢., 65) 

Fig. 13. Fresh capillary hemorrhages and intense diffuse fatty degeneration 
of the glia cells in the white matter of a 2-day-old, full term baby. Macr: 

scopic inspection disclosed only hyperemia. 

There can be no doubt about the fact that the fatty deposits in 

glial elements result from all these circulatory disturbances and 

signify the disintegration of the sheaths of the nerve fibers and of 

the basic substance of the cerebral tissue. 
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COMMENT 

Reviewing the discussion on the significance of the fatty deposits 

in the nervous system of newborn children, the impression may be 

gained that we deal with unreconcilable differences in every sense 

\ctually, Wohlwill’s opinion, namely, that the normal develop 

ment of the central nervous system always is accompanied by fatty 

ghia cells, appears incompatible with the results of the author. If 
this question of the embryological significance of fatty glia cells 

in the central nervous system of the newborn is of interest and 

perhaps of any value, then it seems that the real importance of 

the historic controversy lies in the decision whether the brains 

of newborn children displaying the fatty deposits are diseased o1 

not. Indeed, this question can be considered as definitely answered 

It is, from a practical, medical point of view, a matter of indiffer 

ence whether we regard the brains of dead newborn children as 

diseased because certain microscopic fatty deposits are present, or. 

because hemorrhages are revealed. And hemorrhages, macroscopic 

and microscopic lesions are present in practically every stillborn 

child and in those who die a few days after birth. Also, it does 

not matter if the brain of a child, who survived the birth process 

only to die before re aching the thirtieth day of life, is declared 

diseased because certain fatty glia cells were detected microscop 

ically, or, because softening foci were seen with the naked ev« 

If we regard our problems from this point of view, then the 

refutation of Virchow’s teaching by many investigators loses its 

acuity and becomes meaningless for all practical medical purposes 

Thus we arrived at the most important result of all the investiga 

tions and discussions pursued during the last ninety years: He 

may consider as an established fact that the brains of newborn 

children who die in the perinatal period, or during the first months 

of life, show morbid changes in the great majority of cases. This 
observation indicates new goals and new directions and, also, sig 

nifies a comprehensive anatomical basis for the pathology of the 
newborn 

We mentioned that the term “encephalitis” was proposed by 

Virchow not because the disease was induced, in his opinion, by 

an infection transmitted in the uterus from the mother to the fetus, 

but simply because the morphological changes observed, concurred 

with the contemporary definition of the inflammation. The term 

“encephalitis” today, however, is reserved as applicable mainly to 

cerebral diseases caused by infections; even in those instances 
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wherc a brain condition i cau-.t·d hy an intoxication - that is, 
hy Jead - tht·rc is • tt.ndency to suh-.t1tutt• "t·nct1>halopathy" for 
"encephalitis.'' Thu.;, it . eem~ inaccurate to desi~nate hrain dam 
age, which for the mo-.t part ,,as catN·d by paranatal circulator) 
cfü,turb.-.ncc: , a an "t·nct1>halitis." A more t•xact namt· would lx 
"traumatic" or "a11oxic rara11ata/ c ll(c ,,,,a1ora1l,y of tire 111"1('"(1'" ... 

or perhap-. it would bt· prefrrahle to refrr to thi:- condition ac. 
"Virclw-:-..•'s dist·as,· of tl1t· u,--.dwr11 ', a. tlw namt· of thi._ grt·a1 
mt·dical di .. c, wrt·r and rl'f ormt•r hitherto ha-. ht·t·n linkt•d onl~ 
with the t·xn·ptional condition callt.•d "leontia-.i~ o .... ium." :\t·n-r 
thdt·.,,. tht• tt rm "t nct·phalitis'' originated hy \ ïrrhow. rnuld ht· 
U'-ed in a fow ca-.t·-.. conforming to the modern nwaning: as in 
thost• rart· instanrt•s wht•re cong<·nital. intrauh'rint· or paranat,tll~ 
at·quin·d toxopla~mo-.i, nf tht• central nen·ous system i, prt•.;t•nt 
t \\'olf. Cowt·n and PaiJ,!t·): or in tho,t• t•,·01 mor exu ptional 
l·ast·s in \\ hich other inft-ction-., ,;;uch a. syphilis han bcen tran-. 
mitkd hy way of the placmta. (Ref. ~ chlt.·msing, 1935: .\)pu-. 
ancl Pattt-n. 19.,6. and Richtt-r. 1Q36). It is inkre .. ting to notc
that aftrr tht· disco, t•ry of the toxoplasmic enet·phalomyelitis b)· 
\\'olf. owt•n and Paigt. in IQ39, this disea,e was recognizcd in 
some case,- which had pre, iously been puhlisht•d as \ïrchow 's 
cor1gt·nital t•nct phaliti,. (The ob,;en·ations descrihed hy Fischl. 
1&~7: Wohlwill, IQ21: Dd.ange, 1Q2Q; Richter, 1936: Müller. 
1939, are assumt•d to hdong to this group). \VC?rthtmann was abk 
to rerngnizt· to.·oplasmosi: in a mu,eum sp<·rimen, on displa~· for 
many dt•cadt·s, a-. Yirrhow':- congl'llital m<.·ephalitis. 

Kë,hn, in 195.?. expn·ssed tht· 01,inion that the author had seen. de,nilie<l 
and illu,trated tht· toxopla,ma para,ite, as early as 19.?4, in hi,; mnnograph 
ou hirth trmmatic C'ercl.ral le-.ions of the newhorn. En·n if Kohn werr 
riJ,:ht 111 hi .. interi•rt·tation of the description!'> and illu,tration, he refrrrl'd to, 
the author wmtld likt• to cmpha,1ze that he had no knowlt:di;:e of the para
.. itiC' nature of the !-tructure!- ohsl'rH"<I. HoweH:r, it Î$ worthwhile, fl('rhaJ,s, 
t,1 hear in mind th· pm,~ihility of a C'oml,ination of paranatal C'ert·hral le!-ion, 
oi nwchanical ori1.dn. ~ml toxoplasmo-.is. 

Sof tt'ning proce e . resemhling in many aspects the changes 
characteristic of Vircho\\' encephalopathy, occur also in ca <''

where the fetus' hrain has been e posed to traumatic lesions during 
pn·gnancy. ( ~ eitz) \\'t> obsen·ed, repeat dly, the samc type of 
imoh-enwnts following toxic and infectious influences affectini: 
infant 'brains soon after birth. (Ref. Hollinger). 

Cndouhtedly. le ions caused by intrauterine carbon monoxidt· 
intoxication also bt·long in this group. ( R<'f.: ::\laresch. X euhiirger. 
Brander. and Hallt•n·orden ). 
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IplopATHIC HyPERCALCEMIA IN INFANTS WITH FAILURE TO 

Turive. (Lancet, 2:110-115, July 17, 1954). This paper pre- 

sents the clinical, chemical, and radiological features of 16 in- 

fants with idiopathic hypercalcemia and failure to thrive. It has 

been suggested that alkali medication might be a causal factor, 

but in the present series the syndrome developed in the absence 

of such therapy. Similarly there is no direct evidence te implicate 

previous pyelonephiritis as a causal agent, and the pyuria com- 

monly found is probably secondary in nature. Smith stated that 

ingestion of increasing amounts of calcium led to larger fecal 

losses but also to surprising degrees of increased retention and 

that the degree of retention depended mostly on the amount of 

calcium in the infant’s diet, which is four to six times as great 

with cow’s milk as with human milk. Stearns observed that re- 

tention of calcium was much greater when vitamin D was added. 

The constant causal factor in the reported cases was a high cal 

cium intake from early infancy, usually associated with a more 

than adequate amount of vitamin D in the diet. The author sug- 

gests that to prevent this condition breast feeding must be en- 

couraged, and unnecessarily large doses of vitamin D discouraged, 

especially when vitamin-fortified dried milks are being used. A 
rational therapy should include a diet low in calcium and free from 
vitamin D,. Spontaneous recovery can confidently be anticipated. 

The immediate prognosis is good; all infants survived.—J.4.M.4d 
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