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Fi1G. 1.—Post-mortem room of the Ayer Clinical Laboratory of the Pennsylvania Hospital.
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POST-MORTEM INSTRUMENTS AND THEIR USE 27

of a babe for syphilitic osteochondritis. Luer’'s double rhachiotome
(Fig. 21), used for opening the spinal column, consists of two parallel

FiG. 15.—Butcher's saw, very useful for quick work in opening the calvarium,
(One-guarter natural sixe.)

Fig. 19—Hey's saw. (Two-thirds natural size.}

Fi1G. 2o0.—Metacarpal saw. (Slightly less than two-thirds natural size.)

Fic. 2i.—Luer's double rhachiotome. This instrument is held in the right hand and steadied by
means of the handle attached to the fixed blade, the other blade being movable by clamps, so that the
distance between the parallel blades may be varied at the will of the operator.

saws with curved blades, the distance between which can be regu-
lated by screws, and a very firm handle with a strong central support.
























Fic. 37.—Cormell folding clamp for the secure holding of the head in the remowval of the calvarium.
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38 POST-MORTEM EXAMINATIONS

put away clean after use they are always ready for service; or a
leather case (Fig. 41) may be employed.

The proper handling of post-mortem instruments is not acquired

in a day, and the beginner will find that
FTATT experience teaches many lessons which are
g : not likely to be forgotten. A well-ground,
keen-edged knife is a great desideratum, the
advantages of a dull knife being simply that
it is less likely to injure a beginner or care-
less operator and to disfigure the exposed
portions of the body.!

In opening the body the free incisions
should be made by an easy, untrammelled
movement, executed by the muscles of the
shoulder rather than by those of the arm
or hand. It is essential that the knife be
grasped firmly (Fig. 42), and not held
like a pen, as is a scalpel in the act of dissect-
ing. Virchow says that the knife should
be held in the whole hand, so that when the
arm is streteched out the blade extends with
it. The fingers and hands are fixed, 1f not
absolutely, at least relatively, and execute
the motion with the whole arm, so that the
movement is principally in the shoulder-
joint and secondarily in the elbow-joint.
Thus the whole strength of the arm and
shoulder muscles is brought into play, and
long, smooth incisions, so essential to proper

, inspection, are made. In cutting, pressure
f16. 4%, — Formad's leather « Snould the uniform, and the greater the
pocket-case, holding the instru-  pregsyre the quicker will the knife pass
ments usually employed in making I 7
a postmortem. (One-ali nawral through the tissues. A clean cut made in
Sz the wrong place does less harm than a
ragged one in the right place (Virchow). The portion of the blade
hear the handle should be used for work which dulls a knife, as cutting

! The method of holding and using the instruments will be seen illustrated by
reference to the pages treating of the examination of the various organs.






















































FiG., 47.—The same incision a5 in Fig. 46 somewhat axtended, as seen from the side.
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FiG. 52, —Method of separating the sternoclavicular attachment. The articulation is dis-
covered by steadying the sternum with the right hand and moving the clavicle in opposite
directions with the left hand, Unless marked ankylosis exists, incision with the knife is easy
after the discovery of the articulation,



F16. 53.—The incision through the first rib is here shown. The previous incizion seen in
Fig. 52 has been carried almost to the thumb, the clavicle elevated, and 1the incision made

through the first rib.



Fi1G. 54.—Method of inc 1sing the first rib and the sternoclavienlar articulation with the costotome.

FiG. s5.—All the ribs of the right side have been severed, the sternoclavicular attachment to the first
rib remaining intact on the left side. The lower portion of the

slernum is 1']1".':|I;t'|'. el Lraclion ||:r||||_- 1
the diaphragm, which is cut as close

as possible to the lower border of the sternum,



Fic. e6.—The lower border of the sternum having been freed, the breastplate is elevated and pulled
upward and towards the left. The left stermoclavicular attachment is thus easily discovered, and.is cut

throuEh, as we 1l as the first rily

|

to be removed from the body, The knife is

Fic. gm.—In this illustration the sternum is practically ready
culting any attachments which may not previously have been cevered.





















FiG. s8.—Shows the br eastpiate after its removal from the hody.



Fic. 50.—The skin flap is placed over the projecting margins of the right clavicle and
ribs in order to protect the operator’s hands from injury. On the left side this has not been
done. On the right side a transverse incision, Fig. 43, £, has been made, while on the left
side the rectus muscle has been incised as in & of the same figure.



F16. 6o.—Method of oOpening pericardium,

sac, while the knife cuts the PeTicar:

Fhe left hand supports the rig
dium up to its attachment to the grea
heart.

ght flap of the pericardial

L vessels coming off from the













Fig. 6g.—Method of opening the right auricle; incision is made down to the auriculoventricular
septum of the right side. This incision is usually made while the heart ie rm st but for the =sake of
clearness is here shown as being made outside of the body.

i

£

16, 65.—~Method of opening left ventricle. The heart is being opened outside of the body. The left
hand steadies the heart while the knife cuts along the left ventricular ridge, starting just below the
auriculoventricular septum and end ing at the apex.



Fic. 66.—Method of removing the heart from the body. The index-finger is placed in the left ven-
tricle and the thumb in the right ventricle, and the ventricular septum 15 grasped. The heart is then
rajsed ‘upward and towards the chin, placing on a streteh the blood-vessels which enter the heart.
These are cut, starting with the lower pulmonary vein and going from left to right in a circular direction
until the upper pulmonary veins are reached, or the initial incision may be made at the inferior vena cava

and end with the pulmonary veins,



F1G. 68.—The pulmonary artery is made tense with the left hand, while from the centre of the right

ventricular incision the anterior portion of the right ventricle is cut in the direction of the thumb and
middle finger which mark the junction of the two anterior pulmonary semilunar cusps.



FiG. 6.—The left auricle and ventricle are fully opened, exposing the mitral valve, chorda tendinee,
papillary muscles, endocardium, ete.

Fie, 70.—Completed incisions of the heart, the organ having been reconstructed after the examination

of all its cavities and parts.












CHAPTER VIII

LESIONS OF THE HEART, BLOOD, AND BLOOD-VESSELS

CHARACTERISTICS.— The gross appearance of the heart, as well
as the thickness, color, and consistence of the various parts of the
carciac muscle, can now be observed. The wall of the nght ventricle 1s
normally from 2 to 3 millimetres thick (in women slightly less than in
men ) and may pathologically be from 7 to 10 millimetres thick. The
thickness of the wall of the left ventricle is from 7 to 1o millimetres,
and may be increased to 23 millimetres or more by pathological
changes. The estimation of the weight of the heart is one of the
means of determining whether or not a true hypertrophy is present.
The normal heart weighs about 250 grammes in women and about
300 grammes in men; but when hypertrophied it may weigh over a
kilogramme. The color of the heart muscle varies according to the
amount of blood it contains, but 1s always lighter and more grayish
red than the skeletal muscles. The heart muscle may be of a brownish
red or even brown, as in anzemia and brown atrophy of the heart, where,
with its tortuous vessels and mucoid covering, in some cases it varies
from yellowish to a distinct yellow, which color is usually not uni-
form, but scattered in patches throughout the muscle, or in bands
making a sort of net-work (wren's breast or tiger markings). This
vellow streaking is often most conspicuous on the papillary muscles
of the left ventricle. In septic conditions the heart is of a dirty-red
color. Light-gray spots or streaks indicate the formation of fibrous
tissue. The consistence of the heart muscle varies with the color:
brown hearts are hard and dense, while those of a yellowish tinge
are soft and flabby. After dilatation of an hypertrophied heart sets
m, the muscle becomes softer by the process of fatty degeneration.
The heart muscle is very soft in sepsis, also in cases of heart weakness
developing after an infectious disease, especially after tvphoid fever
and diphtheria.

AnomaLiEs.—Abnormalities in the development of the heart vary
exceedingly. Dextrocardia may be the only abnormality of the chest,
or a part of a general situs inversus confined to the thoracic organs.

An increase or decrease in the number of the semilunar leaflets may
76



LESIONS OF THE HEART, BLOOD, AND BLOOD-VESSELS 77

be met with, and a circumscribed thickening of the muscle may occur,
and may cause a stenosis of the aorta if there situated. There may
be an insufficient development of the whole heart, hypoplasia, found
in cases of chlorosis; or a patulous foramen ovale. In the examina-
tion of the auricles an aperture in the foramen ovale may be over-
looked if the heart is so held as to put the auricular wall on the stretch.
As the openings most frequently come off from the sides, this method
of holding the heart will very often prevent their discovery. All sus-
picious cracks or orifices should be searched for with a pointed probe
while the heart is relaxed, care being taken not to tear or puncture
the tissues or to mistake the mouths of veins for pathological open-
ings. With a defect or an opening in the interventricular septum is
often associated a stenosis of the conus pulmonalis, with a narrowing
of the pulmonary valve. In these cases the ductus arteriosus may be
patulous. Atresia of the mitral or tricuspid valves may be due to
faulty development or to inflammation. Fenestration of the semilunar
leaflets is of frequent occurrence and has no particular significance.
Broob.—Many of the changes which the blood undergoes are
macroscopical and can be studied at this point, especially if the in-
nominate vems be opened." There may be observed all degrees of
coagulation, from an almost absolutely fluid condition of the blood
to a hard and dense fibrinous clot,—the so-called heart polvp,—
which contains almost no red blood-corpuscles. The firm, yellowish
* chicken-fat™ clots may adhere to the walls of the heart, and indicate
slow death, with gradual paralysis of the heart’s action. When all
the coagula are rich in fibrin, some acute inflammatory process has
caused an increase m the leucocytes and blood-plaques, the generators
of fibrin. Normally the clots in the beginning of the aorta and of
the pulmonary artery contain a large percentage of fibrin. In the left
auricle they at times assume polypoid or ball shapes. The ordinary
post-mortem coagulum is the red clot, the so-called currant-jelly clot,
which is not attached to the endocardium, though it may adhere to
the interstices of the heart. Hyperinosis, or increased capability for
fibrin formation in the blood, is met with at times, in certain anzmic
affections and infectious diseases. Hypinosis, or decreased capability
for fibrin formation, occurs in leukamia, in hydremia, and when the

" A small spectroscope and a Tallgvist hamoglobin scale are very useful for
studying the blood at the postmortem.






















































F1G. 71.—Method of opening the lung. The organ, lying on its posterior surface, is held steady by
slight pressure with the left hand on its upper portion, while a long, clean cut is made from the apex to
the base of the lower lobe,



Fic.

e

Lung laid open for minute inspection.  The lung trom this case was emphysemalous

and showed bronchicctasis.



Fii. 73.—Method of opening the pulmonary blood-vessels,
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F1iG.

=4.—Method of opening the hronchi.









F1G. 75.—Method of removing tongue, tonsils, cesophagus, bronchus, ete., in a single piece, without

incising the skin more than is done in the primary cut.


































































FiG. 81.—Method of removing the intestines. They are first tied in two places,a foot or so above the ileocecal valve.

F1G, 82, —Bucket method of opening and cleansing intestines,
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IFiie. Bg.—Position in which the |:|u|_1.' 5 .L-'|.'L:|I|l.|'.:|'-|I:--|1. |-'|,,|,|'x|‘, for examination of the reclovacinal @
andd I'rlr l:"||' pe

formance of a postmortem per vacinam or per recium. The body is drawn down towir

end of the table and the hips are elevated with a black. The thighs are then strongly Hexed and held securely
in ]r':l.-! i ':I:\- a |'-:|1||'[.L:_:r|,' iastened beneath the table,
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Fig. 1oo0.—Method of examining testicles, epididymis, spermatic cord, ete., without disfigurement.
The primary incision is made in the median raphe in such 8 manner as to be covered when the penis is
returned to its normal situation.

5

Fig, soz.—=Appearance of the male external genitalia preparatory to minute examination in the aunthoi's
method of exposing them without dishgurement.



Fic. 103, —Method of opening the seminal vesicles. The lines above the seminal ducts show the
places of incision used to examine the seminal vesicles. a, a, edge of severed portion of peritoneum ;
&, urinary bladder; ¢, o, seminal vesicles ; o, , spermatic ducts.

FiG, 104. Removal of the liver from the ';-mqf:.;_ It iz held in the left hand and incision s made
¢ blood-vessels, so that

towards the operator, This stretches the diaphragmatic attachments of the larg
they may readily be incised.



Hepatic artery Liver Pylorus Stomach

Portal vein

Ductus chole=
dochus

1 Portion of

\ﬁn diaphragm

\ )

*Pancreas

Duodenum ;
Mesenitery

. - Aoria
Inferior vena -

Lo B

Spermatic vein -Spermatic vein

Llreter

B~ Urcter

FiG. 105, _I':x””““”"}{ the bile ducts. The 1eft ill':l'!"\:-rlﬂL:{'T 15 introduced into the formmen of "-"."ill:-ihﬂ.'l.'.
and supports the hepatic artery, the portal vein, and the ductus choledochus, into the latter of which a
sound has been introduced and is seen coming out of the opening in the duodenum,  (After Nauwerck. )



Fic, 108 —Method of examining the stomach, which in this case was markedly hypertrophied. Rubber
gloves are very useful for this purpose.























































































F1G. 109.—While the right ear is held back with the left hand an incision is started directly over the
mastoid process. The remainder of the incision over the vertex will be made from within outward, thns
avoiding dulling the knife and cutting the hair.

FiG. 11o.—After the initial incision behind the ear, the hair is parted when it is long, 50 ag not Lo injure it.



Fre, rin—Method of sawing the skullcap. The temporal muscle has been cut through with a knife in the
direction of the future sawing, and a pencil mark shows the posterior line along which to saw. The hand is pro-
tected with a tosvel,

_

Fuc. r:z,—_'l.,5|'|l|_:1:|1,'|.r method of removing the brain, The saw markings in each case pass close ta the ear and meet an
inch or o aboyve it.  The left hand is covered with a towel Lo protect it from injury.



FiG. iz —Method of breaking up the inner table with an old knife alter sawing. (There are also various forms of
chisels made especially for this purpose.

FIG. 114 —Method of drawing off the skullcap with a retractor after the sawing is completed.




EiG. 115 —Appearance of the dura mater after removal of the calvarium, showing the superior longitudinal
sinus and the meningenl vessels,
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FiG, 116.—Appearance of the brain after removal of the dura, whicl has been left attached to its posterior
extremity,



Fig, 117.—Method of removing the brain after it is severed from the body,



Fig. 118, —Iissection of the brain: commencement of imitial incision,

Fig, rg.—End of initial incision



FiG. 120 —Exposure of the central portions of the brain,

Fic. 1z1.—Ceitral portion of the brain with the cerebellum, pons Varolii, and medulla
oblongata still attached,















FiG, 125 —The whole brain

Corpus callosim
~Corpus striatum

Descending formix

Corpus callosum

after it has been sectioned,

Optic thalamus

Descending fomix

Fii. 136.—Section of the brain, The lines and arrows show the position and direction of the varions
incisions.  (After Nanwerck.) -




























The primary incision is being made,

|
|

Iy

The primary incision has been made and the vertebral column freesd
The angle at which the saw should be held is well shown.,

Fic, 132.—Removal of spinal cord.
from muscle, fascia, etc.



Fic. 133 —Removal of spinal eord, The sawing having been Fic, 134 —Remowvil of spi
completed at a convenient point in the dorsal vertebrie, the sawed shown with the d

bone is elevated with the fingers or, if atromgly attached, with the bodie oth
forceps,

cord. The gpinal canal is well
ra. mater still intact. The sawed portions of
sove and below are left attached,
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Fic. 137.—Method of examining masophiryn, eves, andears. The sawing foropening the nasopharynx
is done in the median line from the frontal bone, o

. 1o the anterior portion of the foramen magnum,
£ oand from the I:Jl;:fi]'li.ll'l[ hone, 22 ta the posterion !}:_]l'li‘]]'l of the foramen magnum, €. The sawing can

best be accomplished by standing on the table directly over the head, the finger-saw being especially use-
ful at the heginning and the end of the operation. £ and & lines of incisions for the removalof the eyes ;
G:Rilﬂ:l“‘ﬂﬂ ‘J‘E the f!':'l-'|"ﬂl&5'-i-i.'|1.‘!"", .I“’_.I'rf ?I.l'l'.l. o ﬂ!lr:‘r'ﬂ, lines for removal of thie Ll:[]'..::.g.'.g.;i.':lq_-g_: 2 and L}I drill-
holes for saw-markings in the oval method of examining the nasopharyis.
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Fic. 142.—Removal of the spinal cord of o child.



























FI1G. I Method of exan

ing for syphilitic ostecchondritis of
the _._.n.__._um\n. The initial skin :_._.._:m_._“.u 15 sren over the femur on the
right side; the leit lmb the bone has bheen disarticulated. The left
hand, holding the bone, is well wrapped in a towel. The longitu-
dinal incision is made with a strong cartilage-knife. Usually this is
sufficient even Lo cul the bone ; if not, a small spw may be used.

FiG. ty.—Examination for syphilitic osteochondritizs of the femur,
After the sawing is completed, one portion of the cut bone is bent back
and the osteochondral line is well shown,



Fic. 145.—Method of examining nasal cavities, antrum of Highmore, etc. By means
of a knife the nppermost mucouns membrane between the lip and the superior maxilla is
incized, the upper lip being elevated with the leit hand during the incision. Vertical
sawing 18 now done in the median line, and the tooth extracted at the point where the
lateral sawing is to take place. The bone-forceps readily bring the desired portion of
bone away, or it can be loosened by means of a chisel.

Fic, 14b.—Appearance of the part after removal of 2 portion of the superior maxilla for
the purpose of examining the nasal cavities, antrum of Highmore, eic.



FiG. 147.—Method of sewing up the body.

F1G. 148.—Appearance of body after it has been sewed with base-hall stitch. The sewing has been done from above

downward, and there is no puckering at the point of starting,
























recording thermometer and middle tier of shelving: & and £, tiers of

FiG. 1s5t.—Refrigerating room. A,
shelving ; £ brine tank ; /&, pipes of refrigeration apparatus.

g e YT 2
oo

116, 152.—Preparation of bodies after removal from refrigerating room i, bath ; A, air-condenser and injecting
apparatus; O pulley suspension apparatus : £, exterior of refrigerator box : &, odorless excavator barrels



Fig, 153 —Post-mortem examination of guinea-pig, made in Ravenel pan. Near the four corners
(10t seen in the illustration) are hooks upon which the chains are fastened in order 1o hold the animal in
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