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a Practicam 1. The Joints and Ligamenis.

the irregular form of the pelvis. Use the sefssors to carefully cut away the
muscles that have been left attached to the femur and pelvi

a. After the flesh about the proximal end of the femur is mostly ye-
moved, moving it will show that it has a HEAD imbedded in asocket, and
that there is a fibrous CAPSULE extending from the margin of the socket
over part of the head.

5. Push the femur as far as it will go inany direction ; this will ren-
der the capsule tense at the opposite side ; cut it here and continue till
the head may be extracted slightly from the socket.

. Note that its complete removal is prevented by a fibrous cord con-
necting it with the bottom of the socket ; this is the ROUND LIGAMENT
of the hip joint, present also in 1 and many animals but absent in the
orang which uses its short leg free ] Cut the ligament.

§6. Compare the two ends of the femur. The subspherical head,
on the coustricted neck, enters into the composition of a *‘ball-and-socket
joint ;" the distal end forms at the knee a “hinge-joint.”" The patella
(knee-pan) has been removed. The movements at either end are ilar
to those in man,

§7. The Periastenm.—Near the distal end of the bone note the cov-
ering of fibrous membrane, the PERIOSTEUM. Divideitatany point, pref-
erably with a pocket-knife or arthrotome. Insert the tracer between it
and the bone ; strip it from the bone for a considerable area. Near the
ends of the bone there may be scen vessels %Emw_:.k from it into the bone ;

in the dried bone the small orifices for these vessels may be detected.

§8. The Marrow.—Transect the femur with saw, nippers or hatchet.
The shaft of the bone forms a tube whose cavity is filled with a kind of
fat, the marrow. The ends are solid but of a spongy texture.

§g9. Remove the right leg at the hip. Trim off remnants of flesh
with the scissors and preserve for use at Pr. IL

$10. The Skin Muscles—On PL 11, the irregular lines crossing be-
tween the words THORAX and ARDOMEX indicate the cut edge of a thin
musele the caudal part of which is supposed to have been removed with
the skin ; the cephalic part narrows to be attached to certain muscles of
the arm.

a. In the cat, as in most quadrupeds, in addition to the ordinary
muscles of the limbs and those of the trunk which are attached to bones,
there is a nearly continuous sheet of muscle in close relation with the
skin : this enables the horse, for instance, to shake off a fly, while the
attachment to the arm increases the efficiency of that limb in ordinary
locomotion or climbing. In man the skin muscles are present only on
the neck and head, mainly as organs of expression.

§1r. At about the middle of the left side of the thorax, as indicated
on Fig. 1, make two incisions crossing one another at right angles and
about 5 cm. (2 in.) long. Together they constitute a erucal fncision.

& ‘These first incisions should divide only the skin, an apparently
single, tough layer.

§12. There are thus established four triangular flaps of skin. With
the forceps grasp the corner of one of these flaps, lift it and with the
scalpel dissect it from the subjacent parts. Even if the incisions have
divided more than the skin the latter may be isolated by taking care to
lift only a simgle layer of tissne, the ental surface of which is white or
dark, but not red or pink.
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Practicum 1. The Pectoral Muscles,

a. 'Taking care not to cut the pectorals, divide the skin and sk
muscles around the arm just proximad of the elbow. Do the same for the
right arm and then, if necessary, for the legs, at about the middle of the
thighs. Finally eut the skin just candad of the ears.

4 If preferred the skin may now be divided with the scissors along
both mesons (dorsal and ventral median lines) ; or it may be removed from
the right side by dissecting it up from eitheror both mesons. The skin
of the head should be left until that region is dissected.

- Examine the ental aspect of the skin and note the pale sheet of
skin-muscle, with close adhesions, especially candad ; it narrows amd
thickens cephalad and is connected with muscles attached to the arm.

§14. Place the cat on its back and tie the arms outstretched to the
loaps at the side of the tray. Compare PL 1IL Recognize the convex
shoulders and the axillas (arm-pits).

The smesox (middle line) may not be perfectly straight on account of
the twisting of the body. At the meson may be recognized the BPI-
GASTRIUM (pitof the stomach), and the STER {breast-bone) extending
thenee to the root of the neck PL I, r.

§15. The Pectoral Muscles,—These form, as in man, a considerable
mass covering the ventral aspeet of the thorax and extending thence to
the brachium, Read the description on Pl. 111, and note the differences
from the linman.

The cephalic margin of the pectoral mass overlaps the muscles on
the ventral aspect of the neck ; it extends nearly transversely to the con-
vexity of the shoulder. The cephalic margin is sometimes distinet, but
somelimes quite thin and so closely adherent to the cer ical muscles asto

arate with some difficulty. The candal margin is thinner and extends
obliquely from the axilla to the epigastrium.

§16. Transecting the Peclorals. —Compare Plates I1T and IV.

a. t a point on the cephalic margin about (not more than) one-
fourth of the distance from the meson to the convexity of the shoulder,
begin an incision which is to be carried candad parallel with the meson
to the candal margin; it should be not mere than 3 mm. (one-eighth
inch) deep ; the division of the ectal layers will expose ental layers not
quite parallel therewith,

5 Divide the ental lavers by a second incision of about the same
depth, so as to reach 2 musele, the RECTUS, whose direction is parallel
with the meson instead of at an angle with it.

e. Just ental of the pectorals are some merzes and dood-vessels
which are not to he cut at this time.

g1y, The Axiflary Parts.—Lift the lateral portion of the pectoral
mass and partly tear, partly cut it toward the arm. In the interval be-
tween it and the arm and the thorax may be seen :

7. Web-like cONNECTIVE TISSUE, composed of delicate fibers.

4 In well-nourished animals. masses of firm white FaT,

¢ Several NERVES, white and solid.

o. smaller number of BLOOD-VESSELS, elastic, hollow, and some-
times containing blood. The main ARTERY usually lies a little cephalad
of the vEIN (Pl 4), is more elastic and probably more nearly empty.

. The axillary parts should be exposed with the tracer rather than
the scalpel.

§18, The Clav icle (collar-bone).—Note its location on Pl I. Feel
for it among the transected muscles at the shoulder ; it is nsually laterad
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PRACTICUM 11, DISSECTION OF THE CAT'S ARM.
IMLATES REQUIRED : I,

A ligamentous skeleton of the arm should be available for examina-
tion if possible. If all are supplied contignous students should have a
right and a left. A leg was saved from Pr. L.

§ 1. Review the Segments, foints and FLarger Bones of the Arm from
Plates I and 11 ; the scapula uow appears to constitute a segment of the
limb instead of a part of the trunk.

§2. [Learn the Technical Names of the Five Digits ( Jingers); POL-
LEX (thumb); iNpDEX (forefinger) ; MEDIUS (middle-inger) ; ANNULARIS
(ring-finger) : aixouus (little-finger). On Pl V all are visible and named
excepting the minimus. The pollex is the shortest, its attachwent is
most proximal and in the cat itisnot opposable to the other digits like the
human thumb.

§3.  Determine whether the Arm be Righl or Left as follows : Hold
it in front of vou, the hand downward and the elbow toward you ; if the
pollex is toward your right the arm is the left ; if toward vour left the
arm is the right.

§4.  Determine the Aspects of the Arm.—That which bears the pol-
lex is next the thorax, and is the “'inner’ er ulnar ; the other is the
Honter! or radial.

a. There is liability to some confusion here since the pollex is in
line with the radius ; but in the cat the radius is crossed upon the ulna so
as to rotate (pronate) the hand and bring the pollex npon the ulnar side.

4 The student may illustrate the two conditions upon his own arm
as follows : 1If the hand be placed npon the table with the palm upward
the pollex is *‘outer”” and the two bones of the antibrachium (ulna and
radins) are parallel, the radius as a whole lying upon the “outer’ side.
But if the palm be turned down the distal end am::.. radius crosses to the
“Sinner’? side of the ulna and the pollex likewise comes to be on the ulnar
or “inner'" side of the limb, as in the cat.

§5.  Remove the Skin from the Arm.—In Pract. I, §4, &, the skin
was cut around the arm between the elbow and shoulder. [t may be
“stripped”” to the wrist, everted as a closely-fitting glove-finger may be
E:.n..__um:m:_n ont. Cut it at or distad of the wrist. Its complete removal
may require slitting along the dorsum of each digit.

$6. IWith the Scissors Trim off the Muscles remaining attached to the
dorsal or vertebral border of the seapula. Since the dorsal border of the
acapula is convex the concavity of the eurved scissors should be ﬁm_ﬂ:nm
toit. ‘The ragged remnants of the skin-muscle attached to the latissmus
should also be cut off.

§7. With young cats the border of the scapula consists of a strip
of cartilage which later is converted into bone. With the arthrotome or
a pocket-knife cuta noteh through the cartilage into the bone ; the former
may be broken from the latter along their line of junction.
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12 Practium 1. The Biceps mand Brachialis.

white cord, the ULNAR NERVE. ‘Trace it to the elbow, where it is lodged
it a notch between the projecting olecranon process (PL 1) and the ulnar
projection of the humerns.

a. It has the same location in man and, notwithstanding the protec-
tion from injury thus afforded, an unguarded blow upon this part of the
elbow may so far press upon the nerve as to cause the t ing and more
or less painful sensation known as ‘‘erazy-bone,'

b, Slit the fascia of the antibrachinm and separate the muscles 50 as
to follow the nerve distad. At ahout the middle of the length of the anti-
brachium it divides into two branches of which one is distributed to the
palm and the other to the dorsal skin of the hand ; branches are given off
to the pad at the wrist joint.

$ 17. Division of the Triceps.—Transect it at about the middle ; turn
the distal half away from the boue, feaving it aftached for later observa-
tion. Cut the proximal half from the humerus and scapula.

§ 18 The Musculo-Cutaneons Nerve.—Between the biceps and the
bone push first a scalpel-handle and then a finger ; then draw the muscle
gently from the bone and rotate it slightly. This will expose a NERVE,
the MUSCULO-CUTANEOUS, which emerges from the parts about the shoul-
der, sends several branches to the proximal part of the biceps and then
continues to the elbow, passes to the radial side of the arm, and is distrib-
uted to-the skin ; Anatomical Technology, Fig. 103, N, Mel., and § 1022,

Like many other nerves it supplies both muscle and skin, cor-
taining fibers derived from both the ventral (motor or “anterior’’) and
dorsal {sensory or ‘‘posterior’’) spinal nerve roots ; itis a “mixed” nerve;
see Practicnm VI, the MYEL.

$1g. Origin of the Riceps.—The tapering proximal end of the mus-
cle terminates in a single, subeylindrical tendon (sinew) which enters a
groove in the bone covered by a fibrous sheet ; PL V, 7, . Slit the sheet
and follow the tendon to its attachment on a slight projection of the lip of
the glenoid cavity of the seapula.
g, The second tendon of origin in man from the tip of the coracoid process (whence
the name Seeps) is absent in the eat: PL V.

§ 20, The Brachialis.—Partly covered by the biceps and lying closely
against the ‘‘outer’’ side of the humerus is the BRACHIALIS (brackialis
anticus). The distal ends of the two muscles may be followed together
as directed in & 21.

§21. J[usertion of the Biceps.—This is hidden by muscles of the

brachium arising from both sides of the humerus but especially from
the radial (*‘outer'’) side. These must be cut away, though not neces-
sarily so far distad as in PL. V. Transect the muscles of the antibrach-
immn covering the insertion of the biceps at about one-third of the way
from the elbow to the wrist, and peel the proximal portions toward the
wrist, but without cutting them away at their origins.

a. The fibrous sheath, ¥ascia, covering them receives a slip of ten-
don from the biceps. This really constitutes a second and considerable
insertion of the muscle, so that, especially in the absence of the second
head one might well regard this muscle in the cat as a bipes rather thana
Biceps.

§ 22, [usertion of the Brachialis.—Use the tracer as much as possible,
the scalpel sparingly, and ascertain that the brachialis is inserted upon
the nlna, while the tendon of the biceps passes between the ulna and the
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Practicum [I. Counteracting Muscles.

§30. Disarthral Muscles.—But the biceps arises from the seapula
and is inserted upon the antibrachinm ; hence between its attachments
intervene an entire segment (brachium)and two joints {shoulder and
elbow) ; it and similar muscles may therefore be called DISARTHRAL. The
monarthral were formerly called *short”” and the disarthral “long."

§31. Aetions of the Biceps.—Pull upon it when (a) the brachium is
fixed and show that it is then a flexor of the antibrachium ; (#) when the
antibrachium is fixed and show that it then a flexor of the brachium,
So far it acts like the brachialis.

But (¢) grasp the arm at the elbow so that movement there is pre-
vented and pull the biceps ; the = _..,.._.u.. will be extended, 7. ¢, brought
more nearly into line with the brachium. Ordinarily the scapula is fixed
and the whole arm extended at the elbow. This may be illustrated by
resting one’s arm upon the table, placing the fingers of the other hand
upon the biceps, and then lifting the arm as a whole ; ke baceps may be
felt to contract although no flexion occurs at the elbotw.

§32. The Biceps asa Supinator.—Pronate the hand as completely as
possible (PL. 5, last paragraph of description) grasp the elbow and pull
the biceps strongly proximad ; the hand will be supinated partly so that
the pollex is above instead of at one side.

. Cut the brachialis entirely away ; pronate the hand again, noting
that the tendon of the biceps is drawn down between the ulna and the
radius ; when the muscle is pulled the tendon is drawn out again, and the
radins revolves upon its long axis.

§33 Hepeat the experiment, cutting away the remnants of other
muscles so as to ascertain that the tendon of the biceps is attached to a
tubercle (the bicipital tuberosity) of the radius which is visible only when
the hand is forcibly and completely supinated ; when the hand is ronated
the radius is rotated npon its own axis and the tendon is wonnd npon it
as is the doé_u.m upon the evlinder at an old fashioned well. Now as pull-
ing upon rope would turn the cylinder in the oppesite direction, so
pulling upon the tendon turns the radins and thus supinates the hand.

¢ 34. Observe the supinating action of the biceps upon your own
arm by placing the fingers over the muscle during vigorous supination ;
it will be felt to harden.

4. Supination is employed notonly in the actions named in the de-
seription of PL 5 but in turning the handle of a door, in using a sword,
&l

§35. Counteracting Muscles.—The single muscle, biceps, may by its
contractions accomplish either of three different thi viz., (1) flex the
arm at the elbow : (2) extend the whele limb at the shoulder ; (3) supi-
nate the hand.

a. Either two, or even all three, of these may be performed at once,
but more commonly only one at a time. ‘T'he other two actions are then
prevented by the simultaneous contraction of the antagonizing muscles.

b, For example, in supination, flexion at the el is prevented by
the triceps. This may be observed upon the dissected arm of the cat, and
upon one’s own as follows :

¢. Grasp the muscles of the brachinm between the thumb and fingers
so that the latter are upon the triceps ; when the hand is snp nated and vet
not bent at the elbow there will be felt a hardening of not only the
biceps but also of the triceps.
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1] Praciicum 11, Muscles of the Fingers.

ost operations of the limb the act involves flexion, and extension merely
returns the parts to a condition in which the act may be repeated.,

§41.  Slit the skin through the middle of the wrist, the palm and
medius (middle finger). Dissect it up at both sides of the cut. Note
the thickness of the fibrous and fatty pad in the palm and on the finger,
constituting cushions, soft vet firm, warm yet not unwieldy, The spe-
cial, conical pad at the wrist is supported by the pisiform bone (P1. I).

§42. Cut off the palmar skin and pad. Note the absence of any-
thing comparable with the mass of special short muscles constituting the
human “ball of the thumb.”*

a.  Also that, at the wrist, most of the muscles become continuons
with tendons which run in a channel between the pisiform bone and the
radius and are bound down by a fibrous band,

5. Slit this band. Lift the muscle and tendon and note the division
of the latter into four for the four fingers, and their reinforcement by
small muscles,

¢ Extend the hand to the ntmost and spread the fingers as much as
possible. Hold the arm so that the hand cannot be flexed at the wrist.
Then pull upon the muscle and note that the fingers are both flexed and
drawn together.

§43. Fxtension of the fingers.—Dissect the skin and fascia from the
dorsum., Several tendons will appear at the wrist. Disregarding those
which stop there, isolate one along the middle of the limb which divides
into branches, one for each finger.

a. ‘Trace one to the last phalanx of the medius. Cut between the
medius and the annularis and note the angles formed by the phalanges
with one another.

5 Extend the medius and note that from the root of the claw there
extends to the distal end of the first phalanx an elastic fibrous band ; this,
without exertion upon the part of the animal, keeps the last phalanx
retracted and the claw thus ‘‘sheathed."
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111, Cpening the Thorax.

Save the larger VESSELS and NE so far as
AR VEIN has already been scen in PL IIL; it
nized from its locatic s size, and from con-

The Thoracie Framework,—Manipulate the thorax so as Lo rec-
touch the constituents of its framework. The spr
sslve SPINAL MUSCL

$8. The Ribs.—Count the R18S on both sides, remembering that the
st is shiort. ‘The normal number is thirteen.  Call the attention of the
instructor to any anomaly in the number on ecither side.
$9. The Costal Cartifages.—Sclect the sixth rib, the middle of the
normal series.  Follow it to the sternum. t any spot between the
steruum and the middle of the dorso-ventral diameter of the thorax the
tracer-point is not resisted as in the part nearer the spine. This softer
ventral part is the COSTAL CARTILAG Its place of junction with the rib
may he determined either by testing with the point till the hard bone 15
reached, or by scraping off the adherent muscle remnants at about the
place indicated in the figure. and noting the slight difference in color.

Yo, Sternal and Astern. ¥ ipulation determine that the first nine (rrely
it} cartilages reach th orresponding ribs are hence called TRUR or
r asternal ; the roth, rith snd rath cartilages are
Tout the 13th les free among the muscles and its

nt i1 1A,

Iniereostal Muscles,—Retween the adjecent ribs and cartilages are INTERCOSTAL

aver has thesame general direction as the ectal muscle of the abio-
men ¢ indeed they may be regarded parts of the same muscle, the thoracic portion
interrupted at intervals by the ribs s i

b1y The Steruwm \breastbone).—The cat’s sternum is relatively longer, narrower and
more flexible than the haman ; it consists of cight or nine segments, the short one, lear-
ing the letter M in Fig. heing sometimes wanting

g1 Opening the Right Thorar.—This should be done as atrected
along the lines indicated in Fig. 1, and southont pulling wpon the paris,
lest certain membranes be cut or torn.

. With the scalpel divide the 6th cartilage near the tib, at about
the point of crossing of the heavy interrupted line on Fig. 1 as represent-
ed by the arrow ; the complete division is indicated by the separability
of the two parts.

4. Hold the scalpel with its edge upward, and nearly horizgntal 8o
as to form a slight angle with the thorax. Cautiounsly introduce the
paint, not more than 5 mm., and divide the intercostal muscle just ceph-
alad,  Then cut the next cartilage, and so continue till the second earti-
lage and first intercostal are divided.

From the starting point eut caudad including the eleventh carti-
lage ; then trim the first intercostal along ther argin of the first cartilage,
and with the scissors cut thence caudad, about 1 cm. from the sternum,
including the eighth cartilage.

4. Before continuing the incision lift the portion of parietes thus
cireumseribed, and note that the caudal end follows the curve of an ental
attachiment (to the diaphragm) ; with the seissors ent along that curve, at
abott 1 cm. from the attachment, to the point between the eleventh and
twelfth cartilages where the second incision stopped. The direction is
indicated approximately by the broken line in Fig. 1 crossing the gth,
toth and rith eartilages, Remove the piece, cartilages and intercostals,
5o freed.
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Practicum 111. The Lungs.

viscera present the same appearance. Later it will be shown that the
serosa lining the walls, the PARIETAL PLEURA, and that which covers the
contained organs, the VISCERAL PLEURA, are comfinnous woilh cach other.

§19, The Lungs.—There are visible three LOBES of the RIGHT LUNG
(P V1I), cephalic, candala nd intermediate; the last isas if wedged between
the other two, and does not, like them, reach the dorsal wall. The
#EART is the darker, rounded organ, near the sternum and partly covered
by the lungs.

§20. Demonstrate the Lungs by inserting into the trachea a blow-
pipe or a glass tube and inflating moderately ; when the inflation ceases
they collapse

w. The lungs are in an nnnatural condition becanse, for the sake of complete preser-
yation, aleohol was injected into them ; in a fresh state they would collapse much more
completely as soon as the thorax is opened | see the lecture on Respiration.

§21.  Lift the cephalic lobe of the lung, so asto expose the constrict-
ed neck by which it is attached ; note that the pleura is continuous over
its margin and upon the mesal surface, and that at the root it is reflected
in all directions ; it thus continuous with the pleura which lines the
thoracie cavity.

£22. With the scissors amputate the cephalic and intermediate lobes
so as to leave a little stalk of each as in Pl VIL

a. Compress either of them ; a frothy mixture of air and liquid will
escape from the cut end of a tube, BRONCHIGLUS, a stibdivision of the
RRONCHUS or primary division of the trachea.

4. Inflate either lobe, holding it between the eye and the light; at
the margin note the partitions between the ALVEOLI or air-sacks (some-
times called “air-cells’’), the termination of the air-tubes, the smallest
subdivisions of the bronchioli.

e. Slit up a bronehiolus and note that its rather stiff walls have the
cartilaginous rings eomplete, unlike the trachea. The other tubes in the
lungs are branches of the PULMONARY ARTERY and VEINS.

§23 Lift the caudal lobe and note that the pleura is reflected from
not only its root, but part of its dorsal margin ; this margin is therefore
bound to the thoracic wall by a thin sheet of serosa which appears to be
single ; in reality it is double, since one layer comes from one side of the
lobe and cne from the other ; PL VII, Mpgn. Remove this lobe like the
others.

§24.  The Right Thoracic Cavity,—The interior of the right half of
the thorax iz now substantially as represented in Pl VII; Study this
plate and its description.

§25 The Asvgous Lobe.—Besides the three lobes already examined

the right lung has a fourth or azvcous Lusg, lodged in a sort of pocket

1 the angle between the heart and the caudal lobe ; that it belongs to

the right lung may be determined by geatly withdrawing it from the
pocket.

§26. The Great Feins.—At the margin of the pocket is a large vein,
probably containing blood ; this is the POSTCAVA (vena cava tnferior ot
“ascending cava’) bringing blood from the abdominal viscera and legs to
the right auricle. The similar vein extending cephalad from the auricle
is the PRECAVA, pena cava anferioror ‘descending cava'') bringing blood
from the head and arms. Joining the ggecava just cephalad of the
cephalic lung root is the RIGHT AZVGOUS VEIN.
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Practicu 1il. The Cat's Heart.

. dict and nerve are better demonstrated upon freshly killed ai
mals: see Anatomical Technology, Figs. 103, 107, 108,

lrawing of the left thorax similar to PL V1L, but shadde very lightly if

§35. With the coarse scissors or nippers transect the sternum near
the diaphragm ; also the first ribs ; then the intervening soft parls 50 as
to remove the sternum.  (ne or mnore vessels may be seen passing from
the great thoracic vesselsto the sternum. With the tracer tear the plenra
and connective tissue so as to expose the aorta and esophagus more fully.

§36. Opposite the apex of the heart slit the aorta lengthwise and in-
flate it cephalad so as to demonstrate the following points :

& The norta extends cephalad and then turns somewlhat sharply to the right and then
candad 10§ the base of the heart. Starting from the heart, therefore, the arch so
formed is 1o the fef?, and the vessel itself is at the left mther than the right of the meson ;
Awatomical Technology, Fig. 101,

% With all Manunals the sortic arch is left; with all Birds it is right ; see the con-
.__.E.:i injected preparations in the Museum; the matter is further discussed in the
ectures

¢ From the asrtic arch spring two great arterial trunks carrying blood to the hiad
and arms.

4. If time permits expose them with the trocer; the names amd divisions are given
in Anaiomical Techmology, Figs. g1, 101, 102 ; compare with the human sreangement a8
seen in the wall mnaps,

§ 37. Slit the aorta to near the diaphragm and note the orifices of the
ten pairs of INTERCOSTAL ARTERIES.

§38. Cut the phrenic nerves, aorta and postcava about 2 cmn. from
the diaphragmi ; then the precava, azygous vein and branches of the aortic
arch. Pull all the parts cephalad, divide the pleural attachments with
the scissors, and remove.

139. The Cal's Heartand Greal Vessels ime permits a hasty examination of

these may be made as follows, but the beginoer will find the sheep's heart more easy 1o
ilissect.

2. With the fingers tear off any fragments of fat or thymus; then
the esophagus ; then the trachea with its branches, the BrRONCHI ; eut the
bronehi near the lung-remnants. These latter are probably connected
with the heart by the PULMONARY ARTERIES and VEINS, The veins may
be full of blood.

5 Cut the pulmonary vessels close to the Inng-reinnants so as to
free the latter.

§40. Removal of the Pericardiwm.—a. At about the middle of the
entire length of the organ pinch up a fold of the membranous sack which
incloses it ; slit the sack and remove, trimming quite closely to its attach-
ments at the base, but without cutting the heart itself or the vessels.

a. ‘The place and manner of attachment of the pericardium s...w. he more casily ob-
served in the sheep ; the object of this remsoval is to expose more fully the regions of the
hieart and the vessels.

§41. Right Aspect of the Heart.—a. Place the heart in the posi-
tion shown in Pl. V11, the right side toward von, the apex toward vonr
right.

# Recognize the RIGHT AURICLE and VENTRICLE ; both are probably
quite firm to the touch on account of the contained coagulated blood.

+ Note the attachments of the three great vEiNg which bring bload
to the auricle, the posTcava and PRECAVA and the RIGHT AZYGOUS.

§42. Left Aspect.—Turn the heart npon its right side and see that
the vessels lie in what seems to be their natural positions.
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PRACTICUM IV, THE ABDOMEN OF THE CAT.
PLATES REQUIRED: VIII, X, XL

§1.  Preparation of the Specimen.—See Pract. III, § 38 A litlle
cephalad of the dorsal attachment of the diaphragm, transect the spine,
eic.. either summarily with a hatchet or cleaver as with the neck (Pract.
11, § 1), or more instructively fi

a. Clear the soft part (exce i the aorta, posteava and esophagus) from the ventral
side of the spine 3-5 em, from the

& Press the probe point ag
the location of an fufervericbral filbvo-cariilage,

e Divide the spémal nouseles at this level till bone is reached.

4 Push the arthrotone transversely into the cartilage and cut it so that the werfebral
cembrtims separate slightly ; Plates I and VIII,

¢. Flex the spine dorsad so us to inerease the space ; note the meyed and divide it with
a sealpel. X

/. Flex the ,.m:._.e_ still more dorsad from side to side, so as t indicate the location of
the rather complex joints between the overlapping processes of the vertebre, Use the
arthrotome caref| 50 08 10 COMIP te the separation,

& When practicable adjacent students should have cats of opposite

SENEes.

§2. The Diaphragm.—The thoracic surface of the diaphragm (Pl
VII1) should present a marked convexity into the thorax andbe approxim-
ately smooth ; if it is wrinkled, in the lateral parietes of tite abdomen
cut a small slit that may admit the E:E._u___,.n_ and inflate the abdomen
till the diaphragm is as desired ; prevent the escape of the air by means

of a compressor (spring clothes-pin or garment-clasp).

§3 Place the specimen on its back and steady it by means of the

leaden eradle,
This s a plece of sheet lead about the size of this page (16:<25 can 6,504 10 in)
os its length so as to form a W with rounnded angles ; when inverted it makes a
which may be adjusted to the size of the cat and the position desired

§4. Make a drawing of the diaphragm, efc.; consult Pl VIII and its
description ; but draw the specimen and only the featuves it presents,

a. The peripheral portion, next the spine, ribs and sternum,
muscular.

& The fasciculi converge toward a non-muscular area, the CENTRAL
erNDOR - this varies somewhat in size and form but is commaoily cres-
centic, cordate or triradiate. It is sufficiently transparent for the abdom-
inal viscera to be seen dimly through it.

¢. The diaphragm is traversed by three tubes, alrendy seen and
drawn in Pract. 11, or=., the posTcava, just ventrad of its middle, and
probably full of blood ; the AorTA, near the spine and probably empty §
the gsopracus, fleshy, corrugated, nearly midway between the two. —w.ﬂﬂh
shrenic nerves should be looked for ; if pulled gently cephalad there may
be recognized some of their branches radiating in the muscular portion of
the diaphragm. They should have been represented on PL VIIL

A, The ent edge of the PLEURA lining the other portions of the
thoracic parietes should be represented by a continuous, sharp line. Itis
reflected upon the diaphragm and covers most of its surface ; but sinis-
trad of the POSTCAVA is an area corresponding to the location of the
azygous or fourth lobe of the right lung, abont which, unider favorable
conditions, may be traced the cut or torn edges of the plenra which was
reflected to form the ventral and dorsal sEpToMs (Pract. IIL § 30
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26 Practicum IV. The Mesentery.

away the muscles carefully so as to expose the xiphisternum, noting its
pecaliar shape and that the caudal third or fourth 15 cartilage. The same
part in man is shorter and less shapely.

§11. Remove the remaining abdominal parietes. From PL IX
recognize as many as possible of the viscera by their colors, textures and
relat positions ; note the closeness with which they are packed, their
overlappings and the smoothuess of their surfaces, covered by peritoneum.

§12. The Mesentery.—The middle and candal portion of the abdo-
men is chiefly occupied by the irregular coils of the SMALL INTESTINE.
Lift a loop of it and note that from one side extendsa membrane connect=
ing the intestine with the adjacent parts of the intestine and with the
dorsal wall of the abdomen ; this is the smesexteEry. With the tracer,
close to the intestine, tear the membrane slightly and note that between
it and the corresponding membrane from the opposite side is a little inter-
val; at or mear the dorsal attachment of the mesentery the two layers
again diverge, passing to the right and left respectively to become con-
tinuous with the general peritoneal lining of the abdomen, From this it
may be seen that the intestine lies between two layers of serosa, the ad-
hesion of which constitutes the mesentery ; see Anatomical Technology,
Fig. 78 ; compare with the thoracic septum, Plate VIII, and m_n-...._.u%m.
# 30.

8§13 The Mesenteric Vessels,.—The mesentery is traversed by three
kinds of vessels connected with the intestine :—{a) ARTERIES, carrying
blood to it ; (@) vEINs, bringing from it blood which enters the PORTAL
vEIN at the liver ; (¢) LACTEALS, bringing chyle to the thoracie duet. The
lacteals are probably invisible in ordinary alcoholic specimens, but may
be seen in the special preparations and in animals killed shortly after
taking fatty food; Awatomical Tecknology, Fig. 103 Near the dorsal
attachment of the mesentery may be seen one or Lwo MESENTERIC GLANDS,
which, like lacteals, are parts of the general LYMPHATIC SYSTEM.

§14. The Stomach and Small fntestine. —Through the esophagus in-
flate the SToMACH, first completely 1o display its possible size, then mod-
erately, aud tie the esophagus. Displace the adjacent parts so as fo
expose the eutire stomach, The esoplagiis opens into a larger, sub-
alobular portion, more at the left, nearer the heart, and called the CaR-
pIAc region ; the more slender PYLORIC portion is flexed quite sharply on
the other, and is continuous with the DUCODENUM or first part of the small
intestine. The PYLORUS, constituting the boundary between stoniach and
intestine, mav be recognized by manipulation as a distinct thickening of
the muscualar coat ; § 22 ¢ and Anatomical Technology, Fig 79.

a. The three commonly accepted divisions of the small intestine,
DUODENTM, JEJUNUM and ILEUM, are not sharply defined although, in the
cat, the first mav well be regarded as coéxtensive with the attachment of
the pancreas (Pl. VI, D,

§15 The Spleen —This is a dark red organ lying sinistro-candad
of the cardiac region of the stomach ; it is elongated and but loosely con-
sected to the stomach by a fold of peritoneum. In man the spleen is mas-
give and its attachment is much more close.

@, The cat’'s spleen varics considerably in size, ‘hut is never so compact 8 in man,
b, ‘The spleen is abundantly supplicd with arteries and veins, but has no cavity or
excretory duet it is henee sometimes called & ductless wilawd.

816, The Pancreas,—This iz a pale, lobulated organ attached guite:
closely along the duodenum, and sending an additional portion toward
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Practicum 1V The Intestine.

. The intestinal mucosa lacks the VALVU /._./.“..._.pz.__»..c:;."m-
verse ridges that exist in ma
e Although the palvnlar connivendes are absent from the cat's intestine & good iden
of their natare as folds of the mucosa may be gained from the ruge of the stomach,
1 Intter are only temporary

although 1 .

/. The velvety feel of the intestindl mueosa is due to the VILLLG
these may be seen with a lens.

. Grasp the bile-duct and look for the orifice by which it enters the
duodenum.

§ 23. The Large Intestine,—The longer, intermediate portion of the
large intestine is the coLon, ¢/, the three portions “ascending ' tirans
HEFFE descending, sily distinguished than in man § the
candal portion, lodged 1ostly in the pelvis and terminating at the ANUS,
is nearly straight and is called the RECTUM.

a. Bi-ligate the tectum (§ 20) and remove the rest of the intestine,
If desired the cecum with the adjoining portions of the colon and ilenm
may be opened as with the stomach (§22) so as to show the sphinecter
which guards the ileo-cecal orifice (Anatom cal Technalagy, Fig, 80); in
man there is a troe valvular arrangement,

B, The regurgitation of the contents of the colon into the small intestine ie further
guarded against by the projection of the sphincter into the former.

§24. The Cecum.—As shown in Pl X this is a short part of the

large intestine projecting beyond the point of continuity with the small.
ote the absence of the slender appendix of the human cecum,

§25.  The Ktdneys.—The LEFT KIDNEY 18 parily shown in Pl X,
more fully in Pl. XI. Both have been more fully ax?asi by the re-
moval of the other viscera, They are commonly overlaid in part by fat,
but it can probably be seen that the right liesa little farther cephalad,
the reverse of the human condition. Kidneys and fat are covered by the
peritonenm, and are thus, strictly speaking, ectad of the true abdominal
cavity ; Anafomical Technalogy, Fig. 78.

826, The Advenal.—Cephalo-mesad of each kidney is a pale, lobu-
lated body, like a small pancreas ; this is the ADRENAL or :E_.na._.a:n_
psule,’ one of the ductless glands; §15, & The left is shown in PL
X, A. In man the adrenals are closely attached to the kidueys and shaped
like cocked hats.

§27. From the left kidney dissect off the peritoneum and fat, begin-
ning at its lateral margin, and lift it slightly from its bed. From the don-
cave mesal side will be seen to pass mesad an ARTERY, a branch of the
aorta, and a VEIN from the postcava. Also, meso-caundad, extends the
URETER, a slender tube imbedded in fat, PL XI5 if the kidney is drawn
cephalad a little the ureter will be put upon the streteh so as to be more
easily recognized.

§28. The {vinary Bladder.—If the bladder is drawn out of the
pelvis and turned candad (PL. XL ) it will be seen to have a narrow neck
the ureters enter the dorsal side of the neck. If the bladder still contains
liguid, steady pressure may expel it through the vreTHrA and ectal

organs ; if empty, air may be introduced through a slit as with the gall-
bladder (§ 21).

§2g. Dissection of the Kidney.—Slit the Jeft kindey lengthwise from
its convex border so as to open its cavity, the PELVIS (not to be confound-

ed with the region of the trunk which has the same name); if a
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PRACTICUM V. THE SHEEMS HEART.

PLATES REQUIRED ! XII, XTI, XIV

§ 1. The heart has been prepared by

The w s f the fungs are le - . The pericardinm has some-
times been ilate: ¢ the butcher ; when it remains there are nsuidlly attached bits of
fut which may be 1orn off with the fingers.

§2. Removal of the Pericardium.—At about the middle of the length
of the heart slit the pericardium and *‘girdle’ it completely so as lo sep=
arate the apical (caudal) from the basal (cephalic) portion. Remove the
former: note the smoothuess of the ental surface. It and the apposed:
cetal surface of the heart are covered by serosa and are moistened during
life by the secreted serum.

; a. ‘Turn the basal portion cephalad, inside out, like the finger of a
glove. At varying distances from the base it is attached to the heart and
vessels, and thie ental serosa is refleeted thereon ; recall the relations of
the two layers of the thoracic serosa, the pleura, Practicum 111, §21; the
cardiac serosa in like manner consisis of a VISCERAL LAYER, the EPICAR-
DIUM, covering the heart, and a PARIETAL LAYVER, lining the pericardiu

and the two are continuous near the base of the organ ; see Figs. g sﬂM 4
10, the PERICARDIAL LINE. .

b Trim the pericardinm along or near the line of attachment.

§3.  General Topography of the Heart.—Recognize the several re-
gions by comparison with that of the cat and PL XII, and by the follow-
mg leatures:

a. The arex or candal end is regular, conical, smooth, firm and
fleshy ; it is formed by the muscular VENTRICL

b. ‘The pasg or cephalic end is irregular and wider, and presents
not only the thin-walled avsicLES, but also vessels and fat and rem-
nants of |

e At about the middle of the length, one diameter, the dextro-sin-
istral, is decidedlv the greater, so that the heart is depressed, i ., as if
from dorso-ventral pressure,

a.  Of the two wider aspects, the convex is ventral, while the dorsal
is, as a whole, concave. Of the two narrower sides, the right is the more
CONVEX.

e.  Make sure of these aspects, so as to recognize them with the eyes
closed. 2

_ _”M" Remember always that #ighs and feff and other dese v terms apply to certain
regions of the heart without reference to the right and left of the observer and ..—-.ﬁf
ive of the way in which the organ is held, For example on PL XI1 the right of the Beart
corresponids with the observer's in the lower fgure, but in the upper it is at his Teft.

$4. The Vessels.—These max be recognized frem the cat and from
Figs. g and 10, Cut off the tied en Note the following points:

a. The arteries. AorTA (A), 115 CHIEF BrANCH (£), and the PULMON-
ARY ART intain a cylindrical form, and their cut ends are naturally
eircular ; the great VEINS, POSTCAVA and PRECAVA, have thinner walls in
proportion to their size and collapse more or less completely.

& The posSTCAVA forms nearly a right angle with the long axis of
the heart, indicating that in the sheep the heart lies more obliquely than
in the eat.

¢ The right azvGouvs veiN, which in the cat (and man) opens into
the precava near its root, is rudimentary and may not be found. But a
LEFT AZVGOUS should be looked for as represented in Pl XII, Az, the
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Practicum V. The Right Ventricle,
the vessel, This part of
CONUS.

4 At a point on the ventricle about 1 em. from the artery and in the
line of its right b . insert the scalpel-poiut not more than 1 cm. and
cut sinistrad, at a right angle with the axis of the vessel, for its width,
stopping 5-10 mm. from the interventricular furrow.

. Then, inserting the scalpel no deeper, cut parallel with the furrow

until the right margin of the ventricle is reaclied near the apex of the

the ventricle is sometimes distinguished as the

: 't the free corner of the triangular flap so as to get a partial
view of the cavity of the ventricle ; look particularly foracy drical band
eonnecting the interventricular septum with the lateral wall.

With the scissors eut from the first point of departure on the
spothenuse of the triangle, swerving a little to the left if necessary to
avoid the attachment of the band just mentioned ; this may now be seen
distinetly ; it is the MODERATOR BAXD, constant (though varying in size)
in the sheep and some other animals, but_infrequent in man. It 15 sup-
posed to limit the distention of the ventricle,

" Keep the cut edges of the ventricular wall apart with large pins
or with the fingers and sketeh the cavity with special reference to the
moderator band.

2 From the caudal or apical end of the triangular opening already
wade, ent along the left border of the ventricle to within about 2 em. of
the auriculo-ventricular line.

a. Lift the triangular flap so formed and note that from certain parts
of its ental surface, in addition to the moderator band, spring muscular
columus (COLUMNE CARNEE) which extend cephalad and are connected
with fibrous cords (CHORDAE TENDINEAR).

5. From the apex and margins of the flap trim off so much as has no
direct connection with the band or columns:

§i1. The Tricuspid Valves.—Pass the finger from the auricle inlo
the ventricle and distend the AURICULO-VENTRICULAR ORIFICE. Nole
that it is surrounded by three fibrous sheets which hang down inia the
ventricle and are connected at the sides with the cords and columns above
mentioned. These are TRICUSPID VALVES of RIGHT AURICULO-VENTRIC-
ULAR VALVES ; one s against the ventricular septum, the others re-
spectively near the right and left sides of the ventricle,

4. The cords are ttached wainly at the sides of the valves, but from the middle of
\he free border of the septal valve there sometimes pass several cords to « depression in

the columns being whollv short or whelly absent. 3

b Som the cords frons the right of the septal valve may spring from the sepial

end of the moderator band,

$12. The parts may be exposed more fully by removing the rest of

the lateral wall of the ventricle, a patch being retained, if desired, for the =
attachment of the moderator band. A still better view may be had by
cutting the auricnlo-ventricular “ring'’ with the scissors between the twa

valves that meet at the right,

4. The valves permit the ready passage of blood from the auricle to the veatricle but
a redlux is checked by the erowding of the valves towards a common point, a certain
fon of bleod getiing behind them, just as swinging doors may be closed by the presure
few idu ithough the crowd as a whole is striving (o pass
Tusins and cords prevent the free edges of the valves from being carried

In studying the action of the valves on an njected heart it shoull be bome in
mind that the distention of the right ventricle by the aleohel is sometimes excossive, and
may prevent the complete closure of the orifice which ocotrs in life.

13 The Pulmonary Artery.—About midway between the ventricle
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Practicum V. The Lelt Ventricle

With the scissors eut from the auricle through the ventricular
near the septum ; then divaricate the sides.
2. The auriculo-ventricular orifice is surronnded by what seems at
first a continuons VALVE ; this, may, however, be divided somewhat arbi-
irily into twio paris, a SEPTAL, applied against the septum and a LAT-
ERAL, opposite it ; hence they are called BICUSPID or MITRAL
Note the CHORDA TENDINER and COLUMNE CARNEAR as in the
right ventricle ; Pl XIV,

¢ Remaove part of the lateral wall of the ventricle and note on the
citt surfaces the ends of the CARDIAC VESS asin Pl XIV.

§1g. The Aorta.—Trim off the remnants of the right auricle and
ventricle. Slit the septal bicuspid valve for half its length, and note
that it covered a large orifice, the MOUTH OF THE AORTA, surrounded by
three SEMILUNAR VALVES.

a, Pass a flexible probe thence out of the eut end of the aortaor its
branch, or make two stiff probes meet half way.

5. Remove the lateral wall of the aorta and its branch to near the
level of the pulmonary vilves.

%20, The Ductus Arteriosus.—Where the aorta crosses the pulmon-
ary artery look for a slight depression or foramen, the aortic end of the
DUCTUS ARTERIOSUS, through which, in the fetus, the blood from the
right ventricle entered the aorta from the pulmonary artery at the point
so marked {obseurely) in Pl 12. Tear the two vessels apart carefully and
loak for the remnants of the tube, If it is found pervious the instruec-
tor's attention should be called to it

The Aertic Arch.—These resemble the semilunar valves
en in the pulmonary artery. One is ventral, the other two

hit and left.

a.  Pass a scissors-blade between the ventral and right valves; cut
the ventricular septum and divaricate the sides.
4 The right sinus of Valsalva resembles those in the pulmonary
artery.

§22. The Cardiac Arteries.—The left and ventral sinuses of val-
salva present each a circular orifice the adit of a cardiac or coronary
artery.

4. ‘These arteries supply the substance of the heart with hiood, The correspondin
veins were mentioned in § 8. These arterics ond veins are the intrinsic blood.vessels of
the heart.

4. Commonly there is one arterial orifice at each sinus ; sometimes two or even three.
£ ‘The urteries may be traced for a short distance ouly in the dissected specimen,

423 If time permits make drawings of various aspects of the dis-
section,
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Practcum V1. The Eye of the Cat.

EVERALL : (Aithe UpPER and LOWER LIDS, hairy on the ectal surface, but
with no lashes at the margin ; (¢) near the m sal angle, on the margin of
either lid, a slight elevation, in which is the orifice of the LACHRYMAL
CANAL
& With the forceps grasp the skin at the mesal angle and pull
laterad. With the scissors cut through into the orbit, keeping close to
bone. ‘This will transect the two lachrymal canals,

b, - soe and gkill the canals may be traced
to the LACHRYMAL SACK, W i canal from the other Hid, and is contin-
ued imto the eavity of the nose.  Through this 1 is carried into the nose any. superflu-

the smallness of the orifices at the margins of the

§6. The Third Evelid,—At the mesal or nasal angle of the eye bes
tween the lids, is a fold of mueesa, the PLICA or nictating membrane or
third lid. Grasp the free margin and draw it laterad over the ball. The
plica is easily seen in birds ; in man it is rudimentary and represented
by a slight fold of mucosa.

§=. Removal of the eve.—Grasp either lid with the fingers or forceps
and with the seissors eut about the ball close to the margin of the orbit.
Cut deeper and deeper, dividing the fat and muscles, and lastly the firm,
white, eylindrical oPTIC NERVE, at the bottom or apex of the orbit where
it passes through a foramen in the eraninm to join the chiasma ; Pl. XIX.

§8. The Orbif,—The margin of the orprt, the cavity containing the
eyeball may be felt through the skin and itz form and limits should be
noted on the skull.

Compare the margin of the orbit with that of the prepared skull,
and wote that in thelatter it is incomplete for a short distance at the lateral
side, but that in the head under examination the gapis closed by a fibrous
band which miay be cut with the seissors ; PL XVI, 7, 2. Ascertain that
the mesal wall of the orbit, its roof and part of its floor are bony, but that
the rest of the floor and its lateral wall are fleshy. In man and monkeys
these parts of the wall are also bony, so that the orbit is completely ©
cumsecribed in the prepared skull.

$q. The Muscles of the Lower fazo.—On Fig. 1 the word Erantnm
corresponds nearly with a line across the side of the head about § mm.
dorsad of the orbit and auditory meatus; cut along this line, not too
deeply at first, until the bone is reached. This is the CRANIUM, the bony
case for the brain, The transected muscle is the TEMPORAL, one of the
FLEXORS of the MANDIBLE, or lower jaw.

a. Dissect it up from the hone, and note that it arises partly from
the smooth, convex sutface of the cranium, partly from ridges or crests
of hone at the margins of the muscle.

b, With young cats the erest at the dorsal margin is widely separate from ils opposite,
but with age they approach, especially candad, and for & greater or less distance may unite
to form & single, mesal crest,  [n some animals (e g lion, byena. gorilla) this mesal crest
is considerably elevated, and the temporal muscles are correspondingly thick and pow-
erful.

& In man the area coversd by the Len 493_ muscle is comparatively slight. Iis
extent and the action of the muscle may be felt if the fingers are pressed upon the lem-
ple while the mouth is opened and closed,

§ 1o, A line from the middle of the eve to the anditory meatus cor-
responds nearly with the zvGoma or cheek bone; it may be felt under the
skin in ourselves and is prominent in certain races and emaciated per-
sons. From it arises the MAsSETER, the second great mandibular flexor, |
Determine its ventral border with the finger and tracer, and cut along it
carefully £o as not to injure the blade.
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A0 Practicum V1. The Parts of the Neck.

and if not may be recognized from its tubular shape, more or less eol-
lapsed.

7. ‘The vagus of the cat, in the neck, is contained in the same sheath
as the sYMPATHIC (sympathetic); in man the two are distinct.

7. The two jugular veins, ectal and ental, may commonly be recog-
nized from containing some blood.

§ 15 The Trachea —Dissect off the muscles covering the ventral
aspect of the trachea ; cut off a piece of it, 1-2 em. long and note that {a)
its cartilaginous rings alternate with softer tissue, and (#) the ring are
not complete, the interval at the dorsal side heing occupied by muscle and
fibrous tissue.

§16, The Larymr.—Cephalad the trachea enlarges and is modified
1o form the LARVNX, less prominent than in man where its projection is
called the **Adam’s apple.”’ Just cephalad of the larynx is a slender
hone, or rather chain of bony and cartilaginous segments, the HVOID
poxe. Pl I : itis in the form of a U, its ends being attached to the base
of the skull just laterad of the hemispherical bony elevation, the T¥M-
pANIC (or auditory) BULLA (PL XVI)

§ 17. Removal of the Neck.—Consult Plates I and XVI. Flex the
head and neck upon one anoth with the arthrotome divide the muscles
just candad of the lambdoidal crest ; this will permit further flexion ;
continue to cut till there are reached two bony projections the OCCIPITAL
coxpvLES by which the skull articulates with the ATLAs (first vertebra).

a. Work the parts on each other. Cut the capsule inclosing each
joint ; then the membrane at the meson, which will expose the NEURARIS
at the junction of the myel with the brain. Divide it and pull away the
vertebr and attached muscles from the ventral soft parts of the neck,
esophagus, trachea, etc.

2 18. Removal of the Mandible (lower jaw).—Unless the student has
done this before, the two halves (ra1) should be removed separately.

a. With the scalpel cut along the mesal (inner) side of the boue to
the sYMpHYSIS (mesal union between the tips of the rami). In young
animals the symphysis may be divided with the arthrotome or pocket
knife ; in older the coarse scissors or even nippers may be needed. In man
the rami are closely united at an early muqlc%.

5. Work the ramus up and down and note that the attachment of the
ARTHREAL conDVLE (Pl. XVI) is inclosed by a FIBROUS CAPSULE. Push
a narrow, strong blade directly mesad for 1o-15 mm. and continue to cut
cephalad and caudad till the bones are freed from one another. The
camus may then be twisted and pulled away, Repeat with the ramus of
the other side.

§ 1. Pull the trachea and esophagns candad and ventrad and dissect
them away from the base of the skull as far as the meatus.

«. With the scissors slit the dorsum of the esophagus along the
meson. It expands cephalad as the PHARVNX (Pl XVII).

5 Pull the trachea caudad. Pass a probe cephalad and note its
emergence into the pharynx through the GLOTTIS (the narrowed orifice of
thie larynx ; also, cephalad of the orifice, the triangular, cartilaginous
EMGLOTTIS, longer and more pointed than in man,

§ 20, Removal of the Larynx and Trachea,—Note the U-shaped bone
at the side of the pharynx, the hyoid. Cut between it and the larynx,
and remove the latter with the trachea (§ 151 Trim off the remnants of
the pharynx and esophagus.
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Bractium VI The Tympanum.
§29. e Tymipanodist (membrana tympani).—Trim the remnant of
the external anditory meatus (P, 1) close to the bone. Hold the head
so that the light euters it and note that it is closed by a membrane,
obliquely placed, and crossed by a light bar. The membranous septum
is the TYMPANODISK, of MEMBRANA TYMPANE, and the baris the handle
of the MALLEUS, one of the three ossicles of the ear.

§30. The Tympanum (middle ear or drum of the ear).—Ventrad of
the meatus is a rounded elevation, the tympanic (or uditery) bulla (PL.
XVI). The ventro-caudal part is a thin shell of bone which may be opened
with the nippers or a stont pocket-knife. The considerable cavity is lined
by a delicate mucosa.

z. Remove the caudal wall as completely as possible ; look in at the
caudal end and note a semilunar orifice leading cephalad.  Just mesad of
this orifice is a circular depression, the FENESTRA ROTURDA,

4. Pass a probe very carefully into the semilunar orifice, looking at
the same time into the meatus ; the probe will be seen through the trans-
parent tympanodisk.

§ 31, Opening the Tympanum Proper. With nipper and coarse scis-
sors cut away the thin septum between the two cavities ; avoid injurin
the tympanodisk as long as possible, at any rate until there is recogni
the attachment of the handle of the malleus to its ental surface. ‘Then
the margins of the cavity may be nipped away 50 as lo expose it com=-
pletely.

§32. The Auditory Ossicles,—The long handle of the malleus forms
an angle with its head. Attached to an intervening neck is the short
tendon of an almost spherical muscle, the TENSOR TYMPANI

2. Move the handle of the malleus and note the communication of
the movement to two other bones, the 1NCUS and STAPES and the attach-
ment of the ‘‘foot’” of the latter at the FENESTRA OVALIS.

& Extract the ossicles and examine with the magnifier, if possible
while resting on a dark surface.

233 The Eustachion Twbe.—From the pharyngeal orifice (§ 28) pass
the tracer cantionsly dorso-caudad toward the tympanum, keeping the
concavity of the tracer ventrad ; the point will presently enter the tym-
panum at the side of a projecting m..n,m of hone.

4 34 The Semicircular Canals,—These and the other parts of the labyrinth (ental or
internal ear) are inclosed in dense bone.  With fine nippers the bony tube containing one
of the canals may be opened, but the parts are Lob sma _. in the cat for examination in this
connection ; see Analoneian! Technology, 529-533, Fig. 127,

§35. The Nasal Cavity.—With the scalpel cut off the end of the
nose close to the bome ; note the mesal cartilaginous NASAL SEPTUM § i
PL. XVII the septum has been removed. At the sides of the septum are the
convolited cartilaginous continuations of the TURKINALS or turbinated
bones.

a. jon some of these are distributed the a?&s.m. nerves; they are more complex
n

and abundant in the cat and especially in the dog tha HAAH.

5 At either side of the septum introduce the probe and push it
caudad, keeping close to the floor of the nasal cavity, and it will emerge
in the pharynx on the same side.

§36. The Lachrymal Puct.—This has been mentioned in §35; ils
nasal orifice is at a point ventrad of the M of the abbreviation O, Mtrb.
in Pl XVII, but time and skill are required for tracing it.
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Practicum VII. The Eyelids.

ness of the Compunctiva.—During life the conjunctiva is exquisitely

irritation by small particles like dust or cinders, though more tolerant of the

eontact of o larger snrface like the Giger-tip.  Most operati on the eye are nNow rens

dered painless, so fir as con 1% the conjunctiva, by the application of & few drops of &
solution of cocaine,

a When a cinder or other irritating particle lodges upon the eye,
rubbing should be avoided. Hold the upper lid down with the finger-
tips applied at its edge.  If after a few minutes the irritation does mnot
cease, hold the lids far apart and dash water upon the eve. If this fails
to wash the particle remove it as follows : Provide a rounded point like
that of alead pencil that has been used a little,  Before a mirror draw the
lower lid down ; if no foreign body is visible grasp the edge of the upper
lid firmly and turn it up, if necessary over a toothpick or pencil. hen
the particle is seen, touch it Aghtly with the rounded point above men-
tioned and it will usnally adhere toit. OF course the operation is more
asily performed by another person standing behind the seated patient,
and cocaine may be used if the conjunctiva is already inflamed or the
patient is very H_.".._.l..m._m:.n. . but if cocaine were accesgible a _u._.u_.,um_nmn_p
conld probably be consulted. It is worth bearing in mind that if the
irritating particle has been in the eve for some hours the inflammation
may v....qm.m.,.,- even after its removal, so that the :.v“m: should be excluded
by a bandage.

4. For the inflammation above mentioned, or for dryness or redness
of the conjunctiva, a u.::_u_: and harmless remedy is a solution of deracie
actd in water, five grains to the half-onnce (table-spoonful); when dis-
solved a few drops may be introduced either with a dropper or with the
."mﬂ_ of the finger m._._____n«_. at the mesal canthus, and repeated as D.&&Bu.szwr
as desired.

§9. The Plica.—Transect the other lid at about its middle. When
the two lids are separated as far as possible there will be seen at one
canthus a semilunar fold, the rrica (third evelid or _:n._.ﬂa::m mem-
brane). This has already been seen in Pract. VI, and is ontlined in
Pl. XVI.

@. ‘The plica is at the mesal (nasal or “‘inner’”) canthus ; hence the
mesal and lateral aspects of the sheep’s eye may be determined from it,

b. The plica extends to about the middle of the “‘lower™ lid, but
not so far along the “upper;'’ hence from it may be also determined the
ventral and dorsal aspects of the eve.

¢ If, while a cat is sleeping, the lower lid be gently drawn down,
the plica may be seen _uﬂ._.:_. covering the eyve before it is withdrawn.

d. The human plica (semilunaris) significant fold, an exam-
ple of vestigial organs.

§10. The Lackrymal Gland,—On the dorso-lateral aspect of the eve
i. ¢ , diagonally across from the plica, ectad of the conjunctiva, perhaps
covered in part by the cut margin of the skin of the upper lid, look for a
pale, lobulated mass much like the parotid gland {Pract, VI, § 3, Pl. XV}
Some or even all of it may have been cut away. This is the LACHRYMAL
AND ; its secretion, the tears, a thin, slightly saline liquid, is poured
upon the surface of the eve through ducts that open at or near the line
of reflection of the conjunctiva upoen the ball.

§11.  The Lachrymal Canals.—Transect the skin about 1 cm. from
the mesal canthus. Examine the loose tissue just entad of the skin for a
pair of holes about 3 mm. apart. Pass the probe into either and it will
emerge at the margin of the lid about 3 mm. from the canthus. Repeat
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Prac m VI, The Humors of the Eye.

§16.  The Opiic Neree.—With the fingers aud forceps tear apart the
muscular masses surrounding the optie nerve and remove them with the
scissors,  Note the fibrous constitution of the nerve and the firmness of
the sheath.

a. Although the adult optic nerve is solid, excepting a small artery
which traverses it, it was ._cf.lc_.i_. as a tubular ontgrowth from the brain,
as tlescribed in the lectures

The place of attachment of the merve is écceniric, @, &, neare
one side of the ball ; in the sheep it itrad of the center ; in man,

§17. The Agueons Humor.—Compress the scleral part gently but
firmly so as to render the cornea tense.  With a very sharp scalpel-point,
{borrowed from the instructor if necessary) slit the cornea for the middle
third of its long axis. not letting the poiut enter more than two mm , and
relaxing the pressure just as soon as any liguid escapes ; this liguid is the
AQUEOUS HUMOR ; as its name implies it is naturally watery and clear, but
now it probably contains black particles dislodged by manipulation,

§18. The Iris and Pupil.—With the forceps carefully raise either eut
edge of the cornea, making sure that enly it is grasped, and with the
scissors clip away the cornea, piecemeal, to within not less than 1 mm. of
the brown boundary line. This will expose the 1r15, a dark lamina, co-
extensive with the cornea, and presenting a central orifice, the PURIL.

a. In the sheep the pupil, like the cornea, is elliptics nel the long axis horizontal @
in the cat the long ax rertical ; in man the papil is ci r. The human iris varies in
color, whence the fying o rainbow.

b The comtraction of the pupil in response to an increase of light
is familiar to all ; it may be observed by closing the eyes in a dark room,
keeping them closed while eutering a light one and approaching a mirror;
when opened the dilated pupil rapidly diminishes in size.

& When a cat is about to spring, even in play, the pupils commonly
dilate.

a. Make a diagram of the cephalic aspect of the ball including the
appearances now presented.

.M_o.h._.s.._:..u..e.?..,_...,._.Asai_i.....lwu..:_u_vmn:c._uﬁzgqmm:.:.mnc..
the probe or tracer determine that the periphery of the iris is attached at
or near the corneal margin ; the space between the iris and the cornea
was filled, naturally, with the agueons humor already mentioned, and is
called the “‘anterivr chamber.’’ The manipulation (§18) may have
crowded the iris cephalad so as to nearly obliterate the interval.

a. ‘Through the pupil will be seen part of the CRYSTALLINE LENS,
naturally transparent but rendered opaque by the aleohol ; it will be ex-
mined presently.

§ 20, Transecting the Eye.—The other eve is to be transected likean
orange, as follows : Hold firmly but with the least possible pressure ; at
any point on what might be called the equator, apply the L._ua_.umwﬁ attain-
able blade and use with sawing movement till the sclera is divided and a
drop of liguid escapes. ‘Then insert a scissors-blade mot more than §
mm. ; cut for this distance, withdraw the blade and reinsert in the same

jay, until the first incision is reached.  As the two halves separate keep
the cephalic side down and lift off the candal half like a hemispheric
lid or eup; place the cephalic half carefully in weak alcoliol.

§21. Examine the cephalic (ental) aspect of the candal half. Near,
but not at, the center is a spot of more or less distinet radiation corres-
ponding with the place of attachment of the optic nerve (§16); in the
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Practicum VIlI. The Lens.
§29. The Lems,—With the seissors cut the eapsule of the vitrenm
and note, imbedded in the mass, the cry NE LENS, already seen
through the pupil (319 Continuing to use the scissors very carefully
detach the entire vitrenm from the lens ; the capsule of the former is so
closely connected with that of the latter that there will be danger of dis-
placing the lens.
naturally clear like glass. The o jon ealled cafaract iz due to
erved eye s caused by the aleoliol.
with the nails Be found to separaie into concentrie
onion ; the central portion may be still transparent.

£ 300 The CAPSULE OF THE LENS is really very firm ; the two layers
from the cephalic and candal faces unite near the margin to form the
SUSPENSORY LIGAMENT ; this is attached at its periphery, and is relaxed
by the contraction of the ciliary muscle soas to permit the lens to become
more convex ; this is explained in the lectures under the head of Accom-
modation. The ligament is well shown a preparation (No. 2g69) of
the dog's eve, made by I fish.

a.  After the removal of the lens a drawing should be made.

§ 3r. The natural conditions of the transparent mediums of the eve
can hardly be appreciated from aleoholic specimens, and fresh evesshonld
be examined, Sections should also be made in the other two planes, & &,
medisections and longisections.




SEELETON OF THE CAT WITHIN THE BODYV-OUTLINE. Redocad and modificd from
== — w2 Straus-Darckbeim's “Anatomie du Chat.” There are omitted the right ribs and eartilages and many
details of contour, processes, foramina, ¢/
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