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It is claimed that parmsthesia may be detected with the | excitable, and explosive. There is a disinclination to
sesthesiometer. Generally the pupil is contracted. This | mental labor, with confusion of thought, the combina-
has been noted in the greater proportion of cases. Paraly- | tions of which are illogical, morbid, and exaggerated;
sis of the dilator or irritation of the sphiu(-tm- is met | and symptoms of morbid apprehension, like those com.-
with. Photophobia, ocular spectra, and ringing in the | mon to agoraphobia, are often present. A morbid fear
ears are symptoms puulm: rather to cerebral ansmia or | of impotence is a predominant id in this condition.
to the venous va zemia. The ophthalmo- | Other symptoms arrang themse [\! u:nniin to the
scope teaches but larr]u. in regard to cerebral hypersemia. fundamental conditions ths £ exaggerated
Its use has, however, justified the supposition nI a tran- ention of the cerel ssel
sitory vaso-motor paralysis during fr ent and severe The symptoms of passive hyperemia are not entirely
attacks of cerebral congestion in a case of hysteria with i-inlltiw a1 with the foregoin There is more apathy, and
paralysis and other s ‘ s Diplopia and illusive nt is more depressed. It should be taken into
transformations of h g ¢ often >sent with the ount that the poisonous influences arbon dioxide
other derangements of the special senses. Recent obser- obtain in this condition: it is the defect of oxygen in the
vations point to the connection between tympanic con- venous blood, and not its guantity, which causes the
gestion and cerebral hypera mia Examination of the characteristic phenomena nape of the neck. Cold vigorously applied to the head, movements either of the opposite extremities or bilateral
membrana tympani appears to indicate the state of the Diacxosis.—The diagno: of cerebral hypersemia is : in the form of ice, or cold <1u1[(_]1-~111n>11 the head, com- | may exi
cerebral circulation, a fact onstrated by comparing often not clear, because of the likeness of the sy mp toms bined with a hot bath, are adjuncts in the treatment too | An important symptom in cases of lesion of the pos-
the state of thh >mbrane before and after the admir to those of ansmia. The question he conc valuable to be overlooked. When there is a heart com- ter Lor (H]‘lH'ﬂ'.i q\ drigemina is dimunition of hearing
tration of quinis amyl nitrite. It is remarked, in co symptoms that have already been pli(‘uii‘nn it may be met with cardiac “medicaments. | g
nection with this circumstance, that evidences nges- tion with the excitements of the Among the internal 1 emedies that it is advisable to em- | In cas
tion are noticed in the vessels over the ndle of the | the nervoussystem, another enume ijl(‘\' as age ats in relieving the cerebral congestion are guadr
malleus, and that the membrana tympani is of a light be tedious. In the delirium of :n..ami(- origin, as i the 1-.1-'.115.& e t, Oxi of zinc, eucalyptus, and are liable to 1 .111’.c1|:11411v1 symptoms -11'
pinkish color. There is also a rise of temperature in the cgrave fevers and inanition, the aspect of the i i h\-}h-[,m-(,mi.-K;‘n‘ld When the symptoms of :Unw(..m,” sturbance of these regions are apt to
external auditory canal. | quite the opposite of the Aushed face hav t‘-'“"dl‘l';' ared, strychnia, phosphorus, and cod-liver | 3 lhmwnh as well as the general, that is non-

Motor disorders are seen in the agitations and strug- | : general rugged appearance oil may be administered with advantage, and at the same symptoms of cerebral tumor cannot be dis-
gles of the patient. There may be numbness and formi- | hyper smic del . The essentially tran y time ‘t]“.- patient’s nervous system to be carefully 1S “but must be considered as of much impor-
cation of the extremities, but paralysis does not in any acter of the excitement met with in these cases, the syn- nursed. 'This is I;?"l’riﬂ"' rdy to be (ninimrl-in the case | tance in forming the diagnosis. William N. Bullard.
way belong to arterial hypersmi ‘onvulsions are | cope and convulsions, leave no doubt as to the mic of chronie ]wﬁg reemia.  C ‘omplete intellectual rest_fresh 3 =
most common in infants, and belor ¥ 3 ansemia or | cause of the delirium. Deli remens and a certain ﬂ:r- eular habits, and the disuse of tea, coffee, alcohol,

pois resemble in some acco should form part of the hygienic treatment.

venous sta than to arterial hype ia, and they may | kind of from lead-
m of cerebral hyp nia. but 2 Th" milk cure and the grape cure may be mentioned as

darkened room are advisable. Local bleeding is recom- | sense intact. Local lesions of the corpora quadrigemina
mended by most pmgtuwm s, but it should be done | may cause dilatation of the pupils in one or both eyes
with a ecertain amount of discretion and caution. £ and the pn'ullu\ reaction to light and accommodation
rule it is contraindicated in childre n and old people, : may be much impaire »d. Asthe process advan toward
in hysteric or chlorotic persons. e S0-Ct ﬂlu]t i the base, disturbances of the w ular muscles become
and revulsion, in which a considera of prominent. Totdl ophthalmoplegia is rare but there is
whole or part of the intestinal canal is produce .1 by tiw paresis of the various muscles, not lmmnlogs::u?-_. incom-
administration of 'a drastic purgative, may plete, and ~lv-u'1np* g unvenly. The posterior corpora
afflux of blood to the brain. In fact, main reliance is to | quadrigemina have Jfll]l‘l‘l to do with ; after iso-
be placed upon the derivative effects of eroton oil, colo- d lesion of them no effect on vision i

cvnth, and irritating enemata, as of vinegar; the irrita- alysis of the fourth nerve (unilateral or bilateral) and
tion of hot or mustard baths for 1»:;111 the hands and | disturbances of chewing have been found in such cases.
feet; and the production of di Reflex action is | Lesions of the corpora quadrigemina also produce both
further brou '11{ about by the appli ation of a mustard | ataxia of movement and cerebellar ataxia. Tu(mrv Te-
plaster tothe e 1\1:4 strium, and of the actual cautery to the | sembling that of paralysis ag itans and sometimes choroid

the
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be confounded with epilepsy. The vomiting sometimes points the

met with belongs also most often to ansemia. The cir- | crimination is easy

culatory apparatus is more or less dis >d in cases of
active congestion. There are ]\1l}=it ition and a sense of
oppression; the pulse is full and rapid and the carotids
pulsate. This morbid excitability of the heart is particu-
larly influenced by emotional disturbance. There is,
however, a difference of opinion as to i ymptomatic
importance. Reflex excitability is preserved.

The phenomena of venous or passive congestions are in
reality those that commonly relate to ansmia of the brain,
and in a given case of anoxyhsmia it is difficult to recog-
nize whether the condition be owing to want of blood in
totality or to venous . In a venous stasis from
thrombosis of the sinuses or from embolism the symptoms
present are similar to those of congestion, mely, de-
rangements of the intelligence, the sensibility, and the mo-
tility, and sometime is an agitated state of mind,
with dilated pupil v ertizo, photophobia, auditory
subjective phenomena, and incoherence of ideas exist,
however, to a less degree in this form than in the fluxion-
ary, and in the case of delirium it is rather of the mild or
demented kind. The symptoms may vary according to
age, , and other circumstances. Men are more sub-
ject than women. The different periods of life known
as increase, maturity, and decline are modifyi influ-
ences, but it does not appear that season exerts any in-
fluence. The symptoms may be light or severe, and
they may be acute or chronic. g

In a case of acute jfluaxionary hyperemia the patient
may, after a short premonitory headache and dizziness,
fall senseless, with or without convulsive movement
The face is red, the conjunctivse are injected, Ihu pup
contracted, e temporals and carotids e vehe-
mently, : se is hard and strong, e respiration
stertorous. k re often convulsive movements and
twitchings, especially in children, combined with slight
paresis, and condition often ends in stuporand death.
If the s not terminate fatally, the symptoms de-
crease in severity and disappear entirely, or they may
pass into the chronic form. The latter is characterized
by a sense of fulness and heaviness in the head, by con-
tinuous or paroxysmal headache, dizziness, and ‘pul_\
tions of the temporal and carotid arteries. These symp-
toms become worse by lowering the head, and by the
influence of alcohol, if the hypersmia is still active.
The frame of mind is rarely serene, the patient is morose,

when attention i- ( irwr'r-wl to the

above the normal by

k 1]1u re nlml ‘d]')] hu'll
applied to <li!h-n- 1t T

but each of these

I affections may
after careful examination into the i

be distinguished
and on comparing the
symptoms of the afore-mentioned diseases with those of
rnosis of cerebral hypersemia de-
]1! nds h]\r!ll the intensity and \lllhlf} n ut [lu Sy mpmun
individual ecir
-|1E_‘ to h:l\_l_ll[l!‘h to {.“ }I'il[ [1\_['\ l‘t conge: ‘-lll)l]
in nhl Iwe-]hh* cerebral congestion is particularly ni:mx
ous because of the tendency to rupture in the deg

3 erebral congestions are as.

ind may lead to death.
also prove the immediate =':U‘.-:'> nf tiw:‘ﬁlz 'm suc h C hI‘uml

'I ln te n:l(m ¥ tu s 1(11 \(luﬂll ATY ls S

increased by the
cerebral hypersemi
is consequently more

be m‘f‘ more <lItlf nal xlw
recovery than

ief therapeutic indication in acute

fluxionary hypermmia
afflux, and this is perhaps best done by j
tion and careful watching of

causes as extremes of temperature,

congestions caused
, or by rheumatism.
importance during an

from that required by the seconds
sition are of primary

sil't-trh(-ll upward. Quiet surroundings, fresh air, ¢

valuable dietetic measures. If the cong

stoppage of a he m--nhun al flow, leeches may be applied
to the anus. Wonderful effects have been thus brought
about. Like results have been obtained by applying
leeches to the mouth of the uterus in secondary hyper-
semia caused by suppression of the menses. In this con-
dition the electric brush applie d to the thighs, with
douches to the loins and perineum, has been found effica-

pus in restoring the menses. Galvanization of the head
and of the sympathetic nerve, having the power to con-
tract the cerebral blood-vessels, may often be used with
good effect. A systematic course of hydrotherapeutics
is often ad vantageous.

In passive hyp »mia the causes are to be made the
special objects of treatment. Gene rally, it isa question
of restoring vascular tonicity and combating symptoms
that in many respects resemble those of cere .»r-d ans
Stimulants may be administered in many c
factory results ‘have been obtained i]nm tthu‘ inhaled in
small guantities. The use of ac t s, as digitalis,
when the stas sults fror B ~ular or cardiac
lesion, or when there is cirrhosis of the kidney, is a ques-
tion that still admits of a satisfactory solution.

Irving €. Rosse.

BRAIN: LESIONS OF THE CORPORA QUADRI-
GEMINA.—In discussing the lesions of the corpora
quad »mina in man our material is scanty, and it is
often impossible to di ruish between the results due
to injury of one ]mxtmn of the brain and those due to the
destruction or irritation of neighboring parts.

The corpora quac >mina of mammals correspond in
structure to the optic lobes of frogs, birds, and fishes.
Little is known about ;11‘111\‘ destru -ti\'c lesions of the
corpora quadrigemina in man. Experiments on animals
would lead us to suppose that destruction of the whole
corpora lllcuh'l""n]lh& would result in complete blind-

and unilateral lesion in hemianopsia. In man, how-
ev this does not always occur. In a case relat »d by
Zisenlohr, a revolver bullet entering through the forehead
passed directly into the right corpt qum‘rlrr(mmmn
and there remained. The power uI ht was mni\ par-
tially lessened at first—R.
(Monakow). Monakow conc Judes that the d
of a whole anterior corpus .pmhprmnmum in man s
only moderate affection of sight and leaves the color

VoL. IT.—24

1876.
s and the Corpora Quad-

en, Berlin, 1879.
>w York, 1881,

u. Therapie, vol.

BRAIN : LESIONS OF THE CORPORA STRIATA.—
By corpora striata is designate d the lateral portion of the
\‘_HHv;( tion of gray matter called basal ganglia; these are
further subdi ed into two parts, the nucleus caudatus
and nucleus lenticularis.

These parts of the brain are rarely if ever the seat of
independent states of disease. The lesions found in this
region of the brain are almost exclusively vascular or
tumors

The n\mprnmfmnng of disease of the corpora striata

bs reports of pathol« al without dis-
are often met with.

The main symptoms to e pected from lesions in this
neighborhood will be dependent upon implication of the
adjacent capsular structures. As symptoms pointing
with some pruh ability to involvement of the corpora
striata, these motorial irritation phenomena are cited:
choreatic and athetotic twitchings and spasms or con-
vulsive laughter or crying. Joseph Fraenkel.

BRAIN: MALFORMATIONS. See Teratology.

BRAIN: METHODS OF REMOVING, PRESERVING,
DISSECTING, AND DRAWING.—5 1. l!n«an'ch has no
direct reference to microscopical or patholc
ments, which are provided for elsewhere in this work and
in special paper Neither is it designed for neurologi-
cal specialists, or for '[h=:~( who may lw.n the benefit of
their counsel, or s re libraries; but phj
and students at a fli.'—r:‘l[l(:c from medical centres, who de-
sire to attain a real and personal acquaintance with the
gross anatomy of the human brain as an aid to the com-
prehension of its minute structure, its functions, dis
and mental relations, may profit from an account of Ehe
methods found useful in a laboratory wheére many stu-
dents have prepared for a medical course.

#* For ex ple, that of Donaldson, 1894 see the Bibliography at the
close of t article.
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& 2. Need of More Attention to the Sulbject.—In the large

city schools considerable time is now devoted to the anat-

ysiology of the nervous system, and instruc-

De lly in histological methc xds; buteven

there the gross anatomy is not always adequately worked

out by the student himself upon good material, and it is

to be feared that in some institutions the conditions de-

scribed seventeen years ago (W., 1884, ¢) may still pre-
vail.

& 3. Inasmuch as he is permitted to clean scrupulously
the abdominal musecles before examining the vastly more
important viscera, the average first-year student is at
least consistent in deferring the removal of the organ of
the mind until he has carefully disse
wrinkles the forehead. With saw and chisel he lacer:
the brain, tears it in the effort to save entire the sacred
skull-cap: injures it yet more in the process of extrac-
tion,* and places it upon a hard, flat surface, where its
own weight completes the rupture of delicate connections
and hopelessly distorts its shape. Here he leaves it
(having to clean some bones), perhaps for a day or two,
probably drying, and either freezing or decomposing ac-
cording to the temperature. He then transfers it to a
basin or pail, covers it with strong alcohol, notes with
satisfaction that the surface hardens rapidly, feels sure
of finding out all about the brain, and sees himself a fu-
ture neurological expert, perhaps even an asylum supe
jntendent. In due time, armed with his “ Gray ” and a
big knife, he succes in identifving the cerebellum, the
chiasma, and the pons. Upon the cerebrum he recog-
nizes the Sylvian fissure, but is doubtful about the cen-

moreover, the effort to detach the dried-on pia cre-
so many undescribed depressions and fissural
that he imagines, @ la Benedikt, that it be-
longed to some hardened criminal. Lifting the occipital
lobes, his fingers readily enter cavities which must be
the “descending horns of the lateral ventricles,” a trium-
phant refutation of the opinion of certain “ theoretical ”
anatomists that there is no such thing as a “ great trans-
verse fissure ” till artificially produced. He then slices
the brain secundum professoris artem, and is so pleased at
demonstrating the eentrum ovale majus™ that he is not
seriously disturbed at the presence of an unexpected rent
in the callosum and an irregular orifice at either side.
Continuing his operations, he finds the interior of the
brain a mass of amorphous pulp; suspects that the names
in the books have much the same significance as those of
the heavenly constellations; modestly admits that he may
not be sufficiently advanced to comprehend the brain,
and resolves that, when this branch is undertaken again,
his armamentarium shall consist not of a scalpel but a
F'lﬁ[l(\ll,

g 4. The more important of the macroscopical methods
of studying the brain, pursued in the Neurologic Labor
tory of Cornell University, are s arized i T-52.
From the nature of the case a strictly logical sequence is
impracticable; certain of them are subsequently described
in detai

g 5. nowledgments.—Did space permit, I would
gladly sy 8 es of such of these methods
are not original, and the points in which efficient aid has
been rendered by my students, past and present, in
either carrying out my own ideas or in improv ing upon
them: the following deserve particular mention: P. A.
Fish, S. H. Gage, F. L. Kilborne. B. F. Kingsbury.

C. Krauss, B. L. Oviatt, M. J. Roberts, M. G. Schlapp,
Theobald Smith, H. E. Summers, B. B. Stroud, and F.
L. Washburn.

*The article ** Anatomy ™ in the last editi
Britanni see y acquies in the E
beyond 1 aking the brs out . 1 cavity this
commis: ugh,

nethods irly s ¥ be concluded from

ch t v se them T the more

zed instruction im ted at the great medical

nature of the preparations in the museum. Yet

one of these methods that is not suscepti of change

indeed, the constant rt to improve the has been a
ance to the completion of this article.

& 6. Order of Treatment.—Introduction and Acknowl-
edgments, £§ 1-6.

Summary of Principal Methods, §§ 2.

Preliminary Work upon Certain Animal Brains, §§
53-59.

Removal of the Adult Human Brain, §§ 60-71.

lemoving the Brains of Infants and Fetuses, §§ 72-80

Preservative Liquids, 81-90.

Injection into the Cavities and Arteries g8 91-115.

Dry Preparations, §§ 116-119 ;

Injection Mixtures, §§ 120-121.

Economies of Alcohol, £§ 122-127.

= and Transportation of Brains, §8 128-131.

S & 136.

137-144.

Methoc
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’ g with the human brain, the various
al, preservation, and dissection are

\ctised mpon the more accessible brains of the sheep
(pp. 153, 3. 208, 209, 372, 374, 382) and the domestic

t (pp. 149 and 151): &

155

g 8. Fetal and infant brains are utilized not only for
what is learned from them as such (pp. 136 and 185-189),
but also as prelimin to dealing with adult organ

is sometimes the case, the latter is less readily
removed.

: sh, in most cases, the ultimate object of
neurologic study is the comprehension of the structure
and functions of the human brain, yet it is held to be de-
sirable that students shounld understand the general pat-
tern of the organ and recognize both the conformity of
the human thereto and the degree of its departure there-
from; for this purpose are studied the brains of certain
lower vertebrates, especially the green turtle (Chelone
mydas (p. 148) and the sheep (pp- 209 and : -

§ 10. Although the pattern of the cerebral fissures of
man and the other primates differs widely and perhaps
irreconeilably from that of the other mammals (p. 198, §
303), yet the methods of fissural study apply equally to
all, and the comparative simplicity of the fissures in dogs
and especially cats renders them convenient subjects
upon which to commence a difficult branch of neurology
(pp. 187 ?

§11. ill other animal brains may be found useful in
the illustration of special points (e.g., pp. 140, 148, 150,
170, 204, ar )7);: but I strongly precate the extent
to which merely curious or startling facts of comp:s
tive anatomy are sometimes introduced into medical pub-
lications.

experimentum in corpore

» the detailed study of the contours of the
gained a general idea of the cavities, their
nd their cirenmscriptic
2 lls—which may be : ed or easily pre-
pared r nearly all circumstances—are less esteemed
than brains; the “ kernel ” is more highly valued than the
“shell. TR
§ 14. infant cranium is divided with scissors and
nippers (Fig. 986), or softened by ten per cent. nitric acid
so as to be cut with the knife.
& 15. The common method of dislodging the adult cal-
aria or skull-cap), after the circular cut with the
saw, by “inserting a strong hook and giving a quick
” ijs held to be artistically brutal and anatomically
a second, sagittal, section is made, a little way
. meson (middle line) and the calva removed in
E.
Excepting for special reasons the dura is retained

ns as common as cat

ilized lands the less
f th

er other parts would

iction expressed on several pre

e brains of ordinary monkejys

mn of ral problems ; indeed, our present

and nomenclaty f cerebral svations and depres-

sions w be far better than they are had neither Gratiolet nor any
other an ymist ever examined a monkey brain. A

REFERENCE HANDBOOK OF

. - ~ S ATENCTQ Brain.
THE MEDICAL SCIENCES Brain,

until the calva is removed, and it is sometimes extracted
with the brain.

& 17. The fresh brain is removed over brine (saturated
and filtered), supported in it during the operation, and
kept in it until its final disposition is made.

£ 18. A fresh brain in the dura is lifted by the latter
and supported in liquid by attaching cords to the dural

;. the other ends of the cords being carried over the
rim of the pail or other vessel and wound about hooks,
or otherw attached.

& 19. A fresh brain deprived of its dura, if it is to be

r studied from any aspect or injected into the arte-

e cavities, is supported and steadied in a pail of
ssing under it a towel or broad strip of clc
the end ch are secured to the pail by hoo
or otherwise; the brain may thus be kept at a
in the brine, and rotated without touching it.

& 20. The fresh brain is nev Howed to bear its own
weight or to rest upon a flat surf , but is supported in
the calva or in a bowl of appropriat ape, or in a liguid
of equal specific gravity. or on a bed of ordinary cotton.®

& 21. The use to be made of a brain is, if possible,
termined upon in advance. If only part is to be em-
ployed for a specific purpose, the rest is cut away and
preservative effort concentrated upon the selected por-
tion.$

& 22. When the brain is to be preserved entire, espe-
cially for the elucidation of membranous attachments
and the circumscription of the cavities, aleohol (or other
active preservative liquid) is injected into the arteries by
continuous pressure, and thus carried directly to the tis-
sues; S§ 99 and 114.

& 23. When a separated head is obtained the brain is
sometimes hardened in place by the continuous injection
of alcohol (& 99): it shrinks somewhat, but retains its
natural proportions. Such a head, medisected with a
sharp saw, is instructive in many respects (Fig. 670, p.
141). Sometimes sections are made in other directions,
or the calva removed as with the fresh brain (§ 60).

2 24 For macroscopic purposes freezing avoided, as
tending to leave the mass friable.

g 25. If a specim to be used especially for the elu-
cidation or demonstration of the contour and circum-
seription of the cavities and the lines of attachment of
membranes and plexuses, strong alcohol, or an alcoholic
solution of zinc chloride, is injected into the cavities and
the arteri

g 26. If certain portions of the cavities are in question,
free access of the preservative is gained by widely open-
ing some other region. as, e.g., by cutting off a frontal,
temporal, or occipital lobe

& 27. Unless there are special reasons to the contrary,
brains are transected in the narrow region of the mesen-
cephal (gemina or optic lo ) (Figs. 689 and 756); the

: ral and cerebellar portions are then remove
£ nd less risk of laceration( § 60, .J).
Each of theser yns is medisected, if desi p
curately than the entire brain can be. whether before or
: ine, and the two divisions of either half are
quently apposed for study, or even attached for ex-
hibition.

g When the mesencephalic region itself is to be
preserved intact, by lifting the oc pital lobes a little
more the transection is made through the diencephal
{thalami) (Fig. 707).

29. For the study of fissures and gyres, the cerebrum
(with the thalami) is commonly medisected (§ 61), and
each half hardened by placing it on its mesal surface in
the preservative.

the use of
; excellence for eertain [
»n wet it packs very 3

I d. the ordinary cheap cotion retains it asticity much
longer.

+The city neurologist has perhaps nly to decide that a brain is
needed ; but oth like the writer ) advantageous to k
in a portfolio s t he wishes 10 do W
brain:
portunity occurs he has
might be done, and little

g 30. So far as possible, incisions of the brain are made
in liquid or while the scalpel is irrigated; with hardened
brains alcohol is used; with fresh a salt solution.

Specimens which have become dry and distorted
are immersed for a day in weak spirit (twenty-two per
and then replaced in the strong alcohol.

€ 32. When part of a thin brain preparation (¢
drocephalous cerebrum like that shown in Fig.
dried, it is restored by placing on the spot a bit of absor-
bent cotton wet in water.

& 33. To remove a delica pecimen from
vial is immersed in a dish of alcohol and spec
floated out: to replace it, if the alcohol is clear, the vial

imme i1 and the specimen floated in; if turbid, the

hecimen may be transferred upon a bit of paper, a watch
glass, spoon, or upon—not betireen—the points of the fine,
curved forceps (Fig

34. Friable sy

e the paper b}

I Journal, November, 1888) and publications there

d to.
35. Defibrillation—the tearing of -brain substance in
tance so as to make “cleav-
3 preparations’ arded as affording conclu-
sive evidence of tract arrangement; 1 it is practised in
illustration of facts determined by more exact me thods,
microscopical, pathological, and experimen

For the decided maintenance or increase of the

color differentiation of the two kinds of nervous t
alba and cinerea (p. . Fig. 66), specimens are im-
mersed in, or injected with (or both), a solution of potas-
sium dichromate (§ 85); or Miller’s liquid (§

& 37. When the color and micrc opic structure are
subordinate to purely morphologic ¢ -onsiderations a choice
is made between four compound liguids devised by past
or present assistants in the laboratory, the zinc-glycerin
(& 88) or the zinc-formalin (§ 89) of Fish, the saline-alco-
hol (2 90) or the simplified saline-alex »hol (§ 90) of Stroud.

g 38. Dry (mummified) preparations are made accord-
ing to the improved method (turpentine and castor oil) of
P. A. Fish (§ 117).

). When the larger v ls are to be studied,

s modification of Pansch’s starch mixture is em-
ployed (§ 120); if the ultimate vascular supply is in gues-
tion, a fine gelatin mass is used (§ 121).

2 40. When practicable the leptomeninges ( ia and
arachnoid) are removed as soon as they loosen from the

; wh is mmonly within two days after im-

but is is not essential, for they may be re-

~d at any subsequent period, with merely somewhat

more care azainst breaking or wounding the hardened
brain.

£ 41. Alcoholic brains are examined before fresh ones

& 42. The size and form of the cavities are maintain
and the preservation of their immediate parietes is in-
sured by injecting alcohol into them: Fig. 731

& 43. ‘The forms of cavities are ascertained by making
solid casts; Fig. T18.

& 44 Encephs gments, and poorly pre
distorted specimens serve for preliminary dissec
that the perfect material may be more completely uti-
lized.

& 45. Before attempting to comprehend large sections,
involving pe ApS sever 1l parts but distantly related ex-
cepting b aphical contiguity (Fig. 732), the be-
ginner makes dissecti for the exposure of parts in
their structural continui Figs. 681, 682, and 801.

46. To facilitate discrimination of natural from arti-
ficial surfaces, especially upon permanent preparations,
incisions always follow straight lines and meet at angles
rather than join by curves; see Figs. 708 and 733.

& 47. Specimens that might be injured by falling upon
a hard surface from the height of even a decimetre (four
inches) are held during examination over a pad of cotton
or a dish of alcohol, and carried from room to room in a
vessel and not in the hand

§ 48. Embryos and delicate brain preparations are dis-

cted under aleohol, and sometimes pinned to a piece of
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cork loaded with sheet-lead; see Fig. 734. Preparations
including the medicommissure (Fig. 709) are supported
upon cork while making and for exhibition.

& 49. In brain dissection, as in surgery, the knife is
made the last resort: blunt points and blowpipes are em-
ployed as long as possible. When cutting is to be done
the aphorism of Dr. Holmes is recalled: “Let the eye go
before the hand, and the mind befc ye.”

§ 50. Delicacy of manipulation is cultivated and a
prompt check put to all forms of anatomical Philistinism,
whether in word or deed; the student is urged to pra
tise self-control, to restrain what Hyrtl calls the “juror
secandi,” and never touch his specimen spt for a good
and sufficient reason. - From the ecclesiastical standpoint,
perhaps, the “laying on of hands’ nnot be overdone,
but in practical anatomy its excess is likely to prove the
reverse of a blessing. These cautions are called for in

—Base or Ventral /
m ** Physio 1

row pnrtim of

-.pau— .Juq

crus, call
Anatom
Compare
omitted.

respect to the dissection of muscles, etc. which the
examination of the brain is as watchmaking to the wield-
m'" of hammer and tongs.

5 51. \ll specimens are numbere d as soon as received
(S 14&3')‘ and the essential data preserved in the form of a
card mm]mru: (§ 151).

& 52. From the be ginning students are required to
make outline drawings, accurate if not artistic, and clear |
rather than shaded.

& 53. Preliminary Work upon Animal Brains.—I1
not too strongly emphasize the view indicated in §
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to the desirability of gaining from the comparatively in-
xpensive brains of lower mammals the manipulative
dexterity and the familiarity with parts mul their names
S sential to making the best possible use of the pre-
cious and costly brain of man. Iin» two particularly
recommended dl' of the sheep and the domestic cat; but
the methods and dissection appropriate for
the latter may hu ‘11 plied to the rabbit and to small dogs,
while larger dogs, the } he -un]t and cattle maj be
dr‘.l].[ with ‘-'lﬂl-[dllw].t].l\ a ic for the sheep.
§ 54. Removal of the ep’s Brain.—Unless
familiar with the general form and size of the
will be well to consult the representations of pPp.
153, "._ 208, 209, 372 4, , Or & ter cast such
as mayv be had for a small sum at Ward’s Natural History
Establishment, Rochester, N. Y. The mode of extrac-
tion recommended was devised by Prof. P. A. Fish
while instructor in my depart-
ment in 1890, and is indicated,
haps sufficiently, in Figs.
79 and 980. In brief, the cr
nium, containing the brain, is
removed from the facial por-
tion of the head by sawing in
a plane coincidir with the
ventral margins of the orbits
and of the foramen magnum.
The corners of the cranium are
then sawn off and the brain ex-
posed with nippers, beginning
with the base. The nerve
roots must be divided with the
scissors. The dura must be
divided about the hypophysis,
and special pains taken to dis-
lodge the olfactory bulbs from
their foss= (§ 60, H).
& 55. Instruments Required.
—In addition to a stout knife,
coarse forceps, and coarse
curved scissors, strong nip-
pe and a medium-sized saw,
the sawing will be easier and
more ex itious if the head
can rest against the edge of a
board or in an oblique sort of
miter-box: the form of this
will readily suggest itself if
the operation is repeate
eral times.
?li. _{.'wmz'rﬂf of the Cat’s
Br —The following direc-
tions are condense <I and mmh-
ﬂﬂl from W. and , ]]\' e
The brain -.nl_\ is con-
sidered here and other parts
are disre ed. Consult Figs.
, pPp- 149 and 151.
The head is H.p]m:‘c(i to have

n with the Eyes Attached. Slightly enlarged. been cut off.
ad of olfactory bulb; 2, nar- A In

truments and ‘-[.'e‘fr/-
—Arthrotome or stout scal-

;»r 1; coarse curv scissors and
rceps; nippers of medium

Removing the Ski
With arthrotome or knife, di-
vide the dorsal skin from near the nose to the caudal free
margin. Remove the skin in the easiest way by puttir
the connective tissue on the stretch and cutting. Note
the third eyeli r plica at the mesal angle, represented
in man by a vestigial fold of mucos
C. Remoring the Mandible.—Dissect the temporal mus-
cles from the side of the cranium. Divide the zygoma
with the nippers, its cephalic end by pushing a point

: ¥ According to the view expressed on p. 209, § 371, the part marked
3 and the olfactory tract vhalad of it, are parts of the rhinencephal,
while 4 and 6 are portions of the prosencephal.
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ventrad, between it and the eyveball; its caudal end by
pushing a point ventrad from the temporal fossa just
cephalad of the auditory meatus. The mandible may
now be moved up and down so as to indicate the location

resting in a dish of brine.

cranium carefully there o

the pairs of crs inial nerv c : \\nh the

scissors as far as ]Hl\‘-hiL Continue
caudad as far as the m_\x.l W sed ; then
divide the myel.

. The ventral dura has probably been re-
moved with the base of the ¢ ium. Remove
the remainder as convenient g the
fold between the two hemic
ing the falx, and its connectio
of dura be en which was the b

} 57. Endymal Continuity and

ription. —A de ed account of 'Iu
of the o 1 caviti nf Ilp‘ ]m Al Y
i Fig. 687
y as preliminary
to it, the mesal aspect nf th:‘ F]IL’\_"L‘ s brain may
d by nw -ml of Fig. 981. B 3
. T ore t
secting the lmm.\u brain it is well
study «

FiG. 979.—Left 8id d S , Ski d. (From my paper, 1896, g.) at ers as pref o y are instruc-

the line A- P-Ihr he: v 7 OT AV s to rem
= fa T nt about mic i-

tive in some respects if the alba and cinerea

ween ihe eyes. are differentiated as by some chromic acid com-

t
what accuratel i
orbit O, and of the m.r:lplml u-nrlnt-- V.

of the joint; open this with the arthrotome; cut the soft
parts about the mouth and throat and remove the mandi-
ble together with the larynx, esophagus, efc.

D. Remove the eyes by cutting the muscles, etc., with
curved scissors. The white cy Tindric optic nerve at the
bottom of the orbit is to be cut, not torn.

E. Remore the cervical muscles by cutting lengthw
at either side of the cervical spines and then dissecti
off the muscles. With the nippers cut off the sp
the atlas, of course, has none. Note the occipital crest
for attachment of the strong mus i

F. Opening the Cranium. »st the head on either side.
Apply the nippers at Iwnl'l_' right ar s to the convex
temporal region and “gnaw ” through the cranium till
the dura is reached, taking care not to plunge the i
into the brain. The dura may be T nized by tough-
ness and non-vascularity. It may adhere so closely to
the bone as to come off with it, but should be left on 1}:'.)
brain for the present 1t 1n--~1h1;—
the brain by nippir S 3
ir mthzrtlmnhvaluutc\mmw € sing the me-

se the entire lateral aspect n»t - ebrum and
continue cautiously mﬂph_a.al to the ol

G. The Cerebellum. cpose this ﬂnm the
Between it and the ce um is a bony tenforium, wh
may be removed without injuring the ‘brain if the nippers
are introduced sidew for about 1 em. between the
cerebellum and the cerebrum at the meson and just
the meatus. ntinue caudad by nipping the
the atlas and o as to expose a portion of the myel.

H. The other half of the brain is most es

r the mmuq -point between the cranium and
dura at the meson, and nipping or breaking off fragments
as before; but constant care will now be needed lest the
fingers sh the side already exposed.

1. Remove the mazilla by cutting with the nippers
across the spongy ethmoid region about 1 cm. cephalad
of the cerebrum, and then dividing the base and sides of
the maxillary bone. The olfactory bulbs may now be

d: at the first trial one or both is almost sure to
»e torn or crushed.

J. Remore the base of the eranium, in fragments, using
both nippers and coarse scissors cautiously until at about
the middle of the cerebrum een the chiasma; try to

yse the optic nerves for a few millimetres; avoid pnll—
upon them lest the brain be torn. The hypophys
lies just caudad and is to be saved if possible.

K. Hold the specimen, ventral side up, the brain just

pound (§§ 84-8

g 59. },r,' ;\1 tllusirates: A. The general
similarity to the corresponding aspect of the
human brain as shown on pp. 141, 189, and 213.

B. The slighter cranial flexure; p. 142, § 36.

C. The smaller relative size of the cerebrum, permit-
ting the cerebellum and even the olfactory bulbs to ap-
pear in a dorsal view of the organ; p. 144, § 40.

D. The large size of the medicommissure; p. 166, § 151.

ss of the crista in the adult th'G‘D P-

The non-extension of the callosal rostrum, as a
('r:)pul 1, to join the terma, as in man and the chimpanzee,
and the co ent closure of the narrow pseudocele by
the pia only

G. The .ﬂm e, as mammals generally, of small
foliums upon the lingula; p- 160, § 1
H. The absence, as in mammal ally, of a meta-
pore (foramen of Magendie); p. 154,
I. The completeness of gl||‘ u'ul\ mal (u)zu, 1aity or celiam
iption; p. 151, § 5

The possibility of thuh LHH"' ‘-t\r"._l] of the seg-

ments without cutfing others. s the myel;

maxilla
nasal septum
eye

zZygoma
coronoid process

fossa (or

‘basioecipital

oblongata

Fig. 980.—Ventral or (uY Surface of the Cranium as Separated from
A Fig. 979). If the parts outside the lines

E in may be psed by removing
with the nipper sHe« base and one or both sid the eranium.

B-B the postoblongata, metencephal, overhung by the

cerebellum; C-C, the epencephal (cerebellum, preoblon-
gata, and pons); D—]_) the mesencephal (crura and quad-

373




e

Brain.,

Brain. REFERENCE HANDBOOK OF THE MEDICAL SCIENCES.

rizeminum); E-E, the diencephal (tuber, medicommis-

sure, thalami, etc.), overhung by the cerebrum; F-F, the

osencephal (cerebrum) just cephalad of the chiasma

removal is done leisurely * and with care so as not to dis-
tort form or rupture membranous conn ctions. Secondly,
the calva (calvaria or skull-cap) is divided se gittally 1 to

splenial fissure
diatela
habena

, Splenium 1

//
- supracommissure
/ r =
- -
- s =
= epiphysis

" posicommissure

o Aufa
S Precommis

DIACOELE”

tuber
albicans

ns

he meninges,
ut edge of
however, is rep

rum and the of the cavi-

- PICOELE

METATELA
‘M‘;-'.—ACOELE

, Diacaele, should be spelled Diacele, ete- The e na lining the diate

u le
parts. The lines 4-4 to G—G represent p.

G-G, the rhinencephal, at the junction of the olfactory
bulb and tract (pp. 153, 173, 208, 209) overhung by the
cerebrum. %

§ 60. Removing the Adult Human Brain.*—The method
here recommended and described differs from those some-
times employed in three respects: First, since the brain is

— Head-Rest Devised by Stroud, in Use. {(From his paper,
1900. b.) A, Baseboard: B,upright board; D, chin-rest: E, lateral
iron bar. For details see Figs. 985989, and &8 142-143. 1-1, Reflect-
ed portions of the scalp.

not to be sliced or cut into small pieces for histologic
examination, but preserved entire or in large divisions
for morphologic investigation and demonstration, the

* See also the articles 4 utopsies and Brain, Surgery of.
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nes of instructive transections. S

9 em. from the meson and removed in two pieces. Thirdly,
the subject lies upon the belly with the head supported

lied in the *“head-rest” devised by Dr. Stroud
32 988). 2

 Instrumenis and Materials.—In the absence of a

well-equipped post-mortem case (see the article
topsies) the following should be provided: Scalpel, me-
dium size: arthrotome (Fig. 985) or a similar stout knife;
syringotome (Fig. 985): probe-pointed bistoury (§ 138);
coarse and forceps; fine scissors and forceps;
tracer: bone-chisel (8 139): mallet or hammer; strong
hook, for catching on the divided margin of the calva
and dislodging it;+ saw (§ 140): drill or awl or wire
nail ; wire and cutting pliers (p. 385); } surgeon’s needles
and silk; absorbent cotton; common cottan; plaster of
Paris: towels and Japanese napkins; scales; several pans
of water and of brine, one large enough for medisection
of the cerebrum. The beginner will do well to have at
hand for consultation a hardened brain and a preparation
of the dural folds (falx and tentorium) or models or good

{ae-

figures of the same (Fig. 800).

B. Dividing the Sealp.—Between the roots of the ears
carry a cord over the highest region of the head. W
the hair along this line over a zone 2-3 cm. wide.§ With

# Commnonly an hour and a half is allowed for the operatic

] ; but on
n, in an emergency, with the aid of a si

gle ass|  DT.
0 moved a brain and made the head presentable for waiting
friends within forty minuat

+ In the absence of one made for the purpose it may be made from
Stiff wire: some large pocket knives have a hook of suitable size and
strength.

+ The pliers used by the linemen of the telegraph and telephone
answer admirably for both cutting and twisting. F

§ This and some other « ails presuppose that the body may be
viewed by friends or that thb are other reasons for the minimum of
disfigurement. Under certain circumstances they may be disre-
garded, although I think it well to maintain an almost esthetic and
artistic attitude toward all dealings with the human braip.
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a narrow scalpel handle or any convenient instrument
part the hair alo the cord so that none remains cross-
ing the line of incision. Mark the proposed line with a
soft pencil or a fine point, and remove the cord. Insert
a scalpel point at the top of the head with the edge away
from the head and cut toward either ear along the chosen
line, avoiding deflections and the div

varicate the edges and repeat the incision if ne §
so as to divide fat and connective tissue to the periosteum,
or, at the sides the ears, to the firm fascia covering
the thin (femperalis) muscle in that region.

C. Reflecting the Sealp.—Dissect up the scalp at either
side and reflect it over the neck and the face to a level, if

Jle, a trifle lower than the first incision between the
T of the ears. Jefore reflecting the frontal portion
it may be well to cover the face with a pad of cotton to
protect the features from undue pressure.

D. Circular Division of the Cranium.—Tie a cord
around the head just dorsad of the ears, the frontal por-
tion passing about 15 mm. from the brows; mark this
line with a pen, or cut the periosteum to the bone. If
the fresh calva is to be secured in place after the extrac-
tion of the brain, leave the fibrous cephalic and caudal
margins of the temporal muscles for the stitches to be
taken in: otherwise these muscles may be removed en-
tirely.

In sawing,® three points are to be observed: (1) The
thicker frontal and occipital regionsshould be taken first;
(2) at four places, preferably what might be called the
four corners of the cranium, the bone is not to be divided
completely until the calva has been sagittally divided (§
66): (3) if the ectal features of the brain are to be pre-
served intact, a sectioned eranium should be consulted in
order to estimate the thickness at variable points, and
frequent trials should be made by pushing a point, like
the probe end of the tracer, into the kerf (saw-cut) at the
middle of that part of the convexity; when it can be
pushed through, the sawing should proceed with care in
each direction.

E. Sagittal Division of the Calva.—After the circular
kerf has been completed, but before the calva has been
loosened by the chisel,{ carry a cord from the brows to
the occiput, over the head, at about 13 mm. (half an
inch) from the meson; along this line cut or mark the
periosteum, and saw completely through the bone.
Then, with taps of the hammer upon the chisel, sever
the remaining attachments of the smaller part of the
calva along the circular kerf. Sometimes that piece will
come off readily: if not, introduce the spatula in the
temporal region, where the bone is thin, keep its point

d against the bone and so detach the piece: in some
ca the spatula must be introduced at other points,
always with the minimum amount of pressure upon the
brain.

The mesal adhesions along the sinus are now directly
accessible, and a sharp edge may be employed if neces-
sary. The location of any other adhesions may commonly
be inferred from what existed upon the first piece, and
the removal of the larger side of the calva is completed
without difficulty.

F. The Dura.}—Unless it is desired toretain the calval
dura entire the longitudinal sinus should be slit to let
out the blood. Commonly, notwithstanding all precau-
tions, the saw has cut the dura at some point. There—
or at any other point—commence with the scissors or
probe-pointed bistoury, and cut the dura along a line
about 2 cm. from the margin of the cranium and turn

Di-

T
ay better acco £
+ If the conditi a must be kept entire there
seems to be no other way than to remov vy pulling upon either the
ge with a hook as is commonly done at post-
but this is almost certain to tear the brain or tel
as to render them unsuited for morphological elug
ce will not permit detailed directions for removing the b
dura : suffice to say that with care and patience and anatomical
Enowledge it may be accomplished so that only a small part of the
dura is absent from the central Te; O b . For the safe
handling of the brain and for alinj ction purp« even the dorsal
half of the dura is worth saving. See pp. 171 and 213, D and 801.

it outward so as to protect the delicate brain from the
sharp or rough edges of the cranium Lift the sides of
the dura in turn, cutting with scissors any vessels or
fibrous connections between the dura and the cerebrum;
near the meson there are several veins entering the longi-
tudinal sinus. Unless the entire calval dura be
preserved the two sides may now be cut away along the
margins of the sinus.

G. The Falr.—On Figs. 800, 801, and 804 (pp. 2
213, 215) note its form and its relations to the crista g
the tentorium, and the callosum. Ina good light divari-

narrow cephalic

portion of the falx and transect it with s ors. Lift the

wly, dividing membranous and scular attach-

s as they appear i occipital end there will

be need of especial care lest the traction dislocate the im-

portant relations of parts about the splenium. The wide

end of the falx may now be divided along its attachment
to the tentorium.

H. Freeing the Ventral Attachmenits of the Cerebrum.—

> (@) the entocarotid arteries (“internal carotids,”

p. 214) and some smaller vessels and fibrous

the optic nerves ig. 672, p. 143), the hypoph-

s, 639, p. 154), and the filamentary olfactory

passing from the ventral side of the bulb (Fig.

672, p. 143) through the cribriform plates. Unless these

filaments are divided the bulbs or their tracts are likely

to be torn. The head should be tilted a little so as to per-

mit some recession of the frontal lobes. Raise th and

allow a good light to enter between them and the cranial

floor. With the syringotome or other small curved in-

strument, divide or tear the soft olfactory nerves as they

enter the cribriform plate so as to free the bulbs; some-

times it may be done most easily with fine curved
scissor

The carotids are easily recognized at the sides of the
chiasma and should be cut with the scissors.

The optic nerves are tough and not apt to fear, but
the slender infundibulum is very easily broken: hence,
before dividing the nerves, it is well to cut the dura at
the margins of the hypophysial (pituitary) fossa and so
dislodge the hypophysis as completely as possible.
When this is accomplished divide the optic nerves close
to the cranium.

Now tilt the head first to one side and then to the other
so as to permit the division of some veins connecting the
temporal region with the cranium.

1. The remainder of the operation will differ according
as the brain is to be removed entire or in two portions,
cerebral and cerebellar. For most purposes the latter is
preferable, and it is so much easier that the beginner is
advised to adopt it until familiarity with the parts has
been gained by experience.

J. Transecting the Mesencephal.—Tilt the head so that
the cerebrum tends to slide somewhat cephalad. Lift the
occipital lobes and with the scissors cut the vessels and
connective tissue and membranes just caudad of the
splenium (Fig. 801) so as to expose the gemina, the
dorsal lobes of the mesencephal corresponding to the
crura ventrad (Fi 707, 708). This is the narrow region
connecting the wider cerebellar mass with the still wider
cerebral portion, and hence called sometimes the “isth-
mus.” With the probe-pointed bistoury or sharp. narrow
scalpel cut this just caudad of the epiphysis; the knife
should point almost directly at the tip of the nose if the
pons is to be wholly avoided. It is sometimes well to
make two cuts, one from her side, directed slightly
cephalad as well as mesad so as to ave vid the curved mar-
gin of the pons. The trochlearis and oculomotor nerves
will probably be cut during the transection. If not, they
are to be watched for and divided during the next step.

The cerebrum may now be lifted out with both hands
and weighed (§ 62) or otherwise dealt with as desired
(] 61).

K. Tentorium.—This is to be cut, with the blunt-
pointed bistoury or the coarse-curved scissors, along its

* For this valuable suggestion I am indebted to Dr. Stroud.
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