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Reportable Features of Most Lesions

Location
Color There are many common lesions,
Size/Weight but never any normal ones.
Shape

Consistency
Number (#) or Percent (%) Involved
Content
Odor

Morphological descriptions and interpretations of lesions

may include the following:

Distribution: Organ(s) Unilateral - Bilateral
Focal - Multifocal (Disseminated)
Locally Extensive - Diffuse
Whole Body - Localized

Generalized
Time: Peracute - Acute - Subacute - Chronic - Chronic Active
Severity: Minimal Moderate Marked
Slight Severe
Cause: Verminous - Bacterial - Chemical - Viral -

Traumatic - Protozoal - Mycotic - Toxic - etc.
Type: Croupous - Hemorrhagic - Purulent - Fibrinous -

Fibrinopurulent - etc.
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INTRODUCTION

A necropsy is an autopsy performed on an animal. A method for doing
a necropsy, using the horse as a model, is described. Since the use of
the horse may be questioned, we could merely reply that we had to use
an animal and the horse is ubiquitous. Another reason, not usually ex-
pressed, is that the horse not only has a single stomach as does the pig,
dog, and cat, but also has large fermentation chambers equivalent in
function to the rumen of the ox and sheep.

The actual procedure of doing the necropsy is one of many used by vet-
erinary pathologists and its practicality and adaptability have been
demonstrated. We make no claim for the superiority of this method
over others, but from considerable experience with it, we know it can
be used with facility on any species under consideration; by adhering to
it, no organ will be and no lesion should be overlooked. No special
equipment or instruments are usually required. Any phase of the proce-
dure can easily be modified to suit the prosector’s special needs or in-
terests. We stress, however, that having acquired facility and speed with
one procedure, it is unwise to change it capriciously; a different method
usually takes more time and may cause one to forget a necessary part of
the procedure. A change in technique may also preclude instant recog-
nition of an absent or displaced organ or otherwise familiar abnormali-
ty. For instance, the pylorus and first part of the duodenum are always
close to view when the abdomen is opened by this technique and, if not
directly in view, one should immediately consider a twist or displace-
ment of the stomach. The first kidney observed is the right kidney, and
if it is the only one with the cranial pole infarct, this can be remem-
bered more easily if one necropsies all animals with the right side up.
Except for the GI tract, all tissues and organs are examined as they are
removed to prevent gross contamination of the carcass.



We have not gone into many areas, such as organ weights as often judg-
ing the amount of blood still present even by weight can cause signifi-
cant misjudgments, because we as general pathologists are more than
likely to recognize organs as being too small or too large or too thick or
too thin. Average weights are given in many texts or reference books.
However, several weights have been given. For instance, the cat’s heart
is normally under 17 grams, and knowing this helps make one specific
disease more recognizable.

Although it takes time, a thorough necropsy is probably the best use of
time overall. The vast majority of lesions, especially significant ones,
will be uncovered. At a later date, the pathologist will know that he/she
looked at all of the significant tissues and organs without thinking, “Did
lordidn’t 1?”

In the same vein (no pun intended), the worst disservice a teacher can do
to a student is to say: “Go ahead and do the necropsy and if you run into
a lesion or find that you have a problem with one, call me and I’ll be
right there to help you out.” How about the seventeen great or even in-
significant lesions or non-lesions causing interpretation problems that the
student did not recognize as being abnormal? The least the instructor
must do for a trainee in any area of diagnostics is to review every car-
cass, tissue, and organ before it is discarded or destroyed.

This technique intends that all major organs and tissues are examined,
and others, especially of clinical interest, will be opened in due course of
the necropsy. Tissues considered normal grossly may not be described in
favor of brevity, but tissues suspected clinically must be described and so
stated to not err by omission.



This booklet is intended to be used at least in part with the
pictures of actual tissues to be found on the Cornell Web
page:

http://w3.vet.cornell.edu/nst/. From this home page, click on
Advance Search and type the number of the slide (which fol-
lows the WP in this text) in the Image ID box.


http://w3.vet.cornell.edu/nst/

THE HISTORY (ANAMNESIS)

Ideally, a complete history should be available prior to
the necropsy, as it is for the clinician doing his own nec-
ropsies. Sometimes it is not available, and to some
pathologists it is important to do a necropsy without be-
ing prejudiced by an erroneous, misleading, or incom-
plete history; however, never discard the carcass without
reading the history. Often the individual doing the nec-
ropsy will erroneously not finish doing a complete nec-
ropsy when some obvious, but not necessarily important
or fatal lesion, is found. For instance, a brain lesion may
be the cause for inhalation pneumonia in an adult ani-
mal, but if the pneumonia is severe enough, the
pathologist may quit the necropsy and not take out the
brain. Take the history in all cases by first filling out the
request form. A model of the request form is given in
this text. Many specialty items must be checked, as the
history may suggest, but to include all in a general diag-
nostic technique book would make it too cumbersome.



NECROPSY REQUEST FORM

Category CN O U Date Rcvd.
Diag. Vet Acct # Clinic # Postmortem #
Animal’s ID Species Breed Sex Age Wt.
)ied/Killed/Unknown Method of Euthanasia Date &Time of Death
dumber of animals on premises: Adult Young Duration of Illness
dumber affected: Adult Young Number Dead Seen by Vet.: yes no
Antemortem Diagnosis:
Veterinarian: Client:
Address: Address:
City State ZIP City State ZIP
Telephone # ( )

Telephone # ()

HISTORY: Please include a complete history
to include feed and husbandry changes, new

animals, treatments, date of onset of illness, etc. Clinician/Owner Signature
Use reverse side if necessary.

Fee Required

NOTE: Reports/results/bills are sent
directly to clinicians who are
responsible for notifying owners
of necropsy and other results.
Additional copies to be sent to:

Provisional Gross Diagnosis:

K.oda Histo Bac Virol Parasit

Toxicol Freezer/Storage
List tissues
as needed:
Student Intern/Resident Pathologist
Initial report via phone by on to



THE NECROPSY REPORT

Fill out the Necropsy Request Form as requested. The date is often
a legal requirement. You would be lost in a court of law without it.

Animal’s ID: Usually refers to its given name, ear tag, or tattoo
number. Possibly find and record the now common implanted ani-
mal’s ID chip.

Species, Breed, Sex, and Age: Are most helpful and required.
Died/Killed/Unknown: Indicate the correct one.

Method of Euthanasia: Tells how this was done and with what,
i.e., intracardiac barbiturate, halothane, gunshot, etc.

Date and Time of Death: Do not make the common error of ac-
cepting the time when the animal was found dead as the actual time
of death. Establish the time, if possible.

Total Number Affected: The obvious is necessary.

Duration of Iliness: Of great importance in history taking.
Antemortem Diagnosis: Give several, if necessary.

Body Weight: Helpful and necessary.

Veterinarian: Absolutely necessary, as we report to the veterinari-
an in all cases. Include the phone number, fax or email, if possible.
Client: Absolutely necessary, including the owner’s signature for
legal permission to do the necropsy. Point out the fee requirement
to the owner.



History: Fill in all pertinent history. Attach accompanying his-
tory sheets if available.

Additional copies: To be sent to clinicians and those listed.
Provisional Gross Diagnosis: Fill this in after the necropsy to
help the ancillary labs to determine their testing procedures as
needed.

Photographs, Histology, etc.: Should be checked off if used
and note each tissue selected.

Student, etc.: Fill these in.

Initial Report By: The necropsy room pathologist in charge
usually calls the referring clinician by the next morning. If any-
one contacts the involved clinician before this time, it should
be noted on the sheet so the referring clinician is not called
twice.

All of the requested facts above may be of great legal value
and should be recorded.

Special note: A definite statement should be made about any
tissue or condition called into question by the referring clini-
cian or owner to clarify that the condition or organ was specifi-
cally examined.

Of course the necropsy must come before the descriptive write-
up, but in this book we’ve given the write-up technique first to
make the prosector aware of what should be looked for before
doing the necropsy.



THE GROSS NECROPSY DESCRIPTION AND REPORT

An important part of the necropsy is the description of lesions. Pro-
sectors, especially neophytes, should realize that all findings may not
be lesions; that is, they may not be abnormal changes in structure (or
function). In fact, it is more often the case that the neophyte will con-
sider lesions such things as: (1) physiological changes, gastrointesti-
nal congestion, or postmortem hypostasis in the lung and liver as
antemortem congestion or even hemorrhage; (2) normal features such
as the torus pyloricus in the pig stomach, the normal duodenal papil-
lae in the horse and dog, which are often mistakenly called tumor
nodules or ulcers. Prominent lymphoid foci in the colon or even Pey-
er’s patches are misdiagnosed as ulcers; (3) artifacts, which are
changes caused at death, either physically or chemically, are not ante-
mortem changes. Barbiturate salt deposition on the pleura is a good
example and so are changes associated with rat or other wild animals
feeding from the dead carcass; (4) postmortem changes in all species
associated with decomposition are common misdiagnosed changes.
They range from nasal froth to mucosal sloughing of the forestom-
achs in ruminants.

We often tell the novice that most things seen during a necropsy fall
into several categories, which include: normal, artifact, postmor-
tem change (autolysis), parasite lesion, and last but not least, le-
sions of significance. Thus, with three out of five changes being of
no great significance, it is no wonder that the neophyte may be in er-
ror.



The first sentence should be an accurate description of
the carcass and its condition. In the actual write-up (in the
present tense) of a necropsy report of an individual animal,
it is recommended that the initial sentence identify the car-
cass to avoid any mistake in identification, e.g., “The car-
cass is that of an estimated/given age 4-year-old, 8.5 kg., in-
tact female, tri-color Beagle dog, ear tattoo N312, in good
nutritional condition.” The remainder of the necropsy report
may be done in many ways. Often, the order of the necropsy
is followed in the report as it may bring to mind more easily
the lesions seen, or it may be dictated directly at the necrop-
sy table. Lesions are described in the main text, but they are
not interpreted. Following the written report, it is often ad-
visable to list the interpretations of the gross findings next to
the organs involved. This is best done by an experienced
pathologist who should correctly interpret the lesions and
give the morphologic diagnoses to the lesions found. Then
the pathologist’s summation of all findings in the case
should be given as the gross diagnosis. A comment may fol-
low to help clarify the case to the clinician. All lesions
should be described in regards to: location, color, size,
shape, consistency, and number or percent of involvement
of a specific organ. The following relatively standard set of
features should be noted to describe the changes seen at nec-
ropsy. It should be noted here that the freezing of a carcass
does not usually destroy critical diagnostic lesions, provided
the carcass was not decomposed before or after freezing.



MAIN FEATURES TO INCLUDE FOR EACH LESION

1. Location: Where on the skin, what part of the lung, etc.
The anatomical position, and its relationship to other organs
and tissues (cranial, caudal, dorsal, ventral, left side, stomach,
right adrenal) is given. Even a poor hand-drawn picture may
be of more value here than the word description.

2. Color: Use of the primary colors is best, with shades
and degrees as needed. Some people have never seen a green
apple, or any apple at all. All oranges are not orange. Mauve
and pastels are difficult to interpret. Dark, brilliant, light, mott-
led, streaked, or stippled may apply.

3. Size: Only metric units should be used. Your necropsy
knife handle should be marked every 1/2 cm so that you have
an instantly available measuring device. Be objective and nev-
er use common objects, including fruits and vegetables, to in-
dicate size. Centimeter notches on the knife handle are very
useful here.

4. Shape: Use descriptive terms such as: ovoid, round,
conical, flat, nodular, lobular, tortuous, discoid, punctate, bulb-
ous, wedge-shaped, fusiform, laminated, clustered, lace-like,
straight-edged, etc.

5. Consistency and Texture: A most important feature of
lungs; palpation is the key. Sometimes even physical manipu-
lation, such as actual bone breaking at the necropsy table, is
helpful. Soft (lips), firm (nose), and hard (forehead); as well as
fluctuant, gas-filled, friable, viscous, mucoid, gelatinous,
stringy, turgid, dry, inspissated, caseous, crepitant, adhesive,
gritty, granular, pliable, homogenous, etc., may be used.
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6. Number and Extent (%): Give a count whenever possible.
Do not use the words “few” or “several.” Use dozens or hundreds
in cases that apply. In cases of pneumonia, liver disease, or where
portions of a large organ are affected, the extent of involvement
given in percent is of great judicial significance. Many animals may
have one whole lung (50%) involved and still be clinically normal.

7. Content: Quantity and nature of content in any cavity, natu-
ral or pathologic, is described in volumetric terms as well as the
weight, color, odor, consistency, and shape of the content itself. The
content description of the GI tract or uterus is of value and especial-
ly so for medicolegal cases. Stricture or collapse of these hollow
organs may require such terms as: patent, dilated, partially obstruct-
ed, obliterated, narrowed (including degree of narrowing),
branched, communicating, tortuous, etc., with respect to their lu-
men.

In addition to the above standard set of features to be noted about
each lesion, the necropsy report should include, when applicable,
comments on:

(1) Odor: This is one of the hardest features to evaluate, but it
is often quite diagnostic. By necessity, it is sometimes described in
relation to well-known odors. For example, “similar to rancid but-
ter,” cider, onions, etc.

(2) Distribution and Surface Appearance: “Focal” or

“multifocal,” “locally extensive,” or “diffuse” covers many condi-
tions while “total,” “scattered,” “streaked,” and “laminated” are
useful. “Ulcerated,” “hairy,” “smooth,” “depressed,” “irregular,”
“eroded,” “pitted,” “elevated,” *“glistening,” “dull,” “scaly,” and

“membranous” are of much value for surface descriptions.

u



SAMPLE NECROPSY REPORT

P.M. # N88-36

This is the carcass of a 41 kg., 1-2 year-old, Suffolk ewe
in poor nutritional condition with no appreciable autolysis and
minimal body fat stores. A yellow, plastic ear tag #57 is in the
left ear. The oral and nasal mucosa are pale gray, and the con-
junctiva and vaginal mucosa are pale white. Only a small
amount of fecal staining is in the wool of the perineum and es-
cutcheon.

A moderate amount of clear, gelatinous tissue in the ven-
tral cervical subcutis and about 150 cc of clear, light-yellow
watery fluid in the peritoneal cavity. 30 cc of similar fluid with
4 fibrin clumps are in the pericardial sac.

The lungs are diffusely wet and mottled bright red. Seven,
0.2 cm spherical nodules and six, 0.2 x 0.5 cm, elongate, dark-
gray nodules scattered in the dorsal caudal right lung lobe.

The liver is diffusely pale. The kidneys have about 50, 1 x
1 mm white foci scattered in their outer cortices. Four tape-
worms, 30-50 cm x 10 x 0.2 cm, are in the ileum. The aboma-
sum has only two thin 1 x 10 mm worms present. The
forestomachs are normal as to content. No appreciable content
is in the entire intestinal tract. Numerous, 50-100, gray-white,
circumscribed, 0.25-0.5 cm, irregular, hard, gritty nodules are
scattered in the cecal wall and serosa.

The animal is not pregnant (when clinically questioned).

No gross lesions are in the brain or spinal cord.

12



GROSS FINDINGS:

Body as a whole - Emaciation; anemia

Abomasum - Endoparasites, Hemonchus sp.

lleum - Endoparasites, Monezia sp.

Cecum - Chronic endoparasitism, Esovhazostomum sp.

Lung - Terminal edema; chronic multifocal pneumonia,
Protostronzvlus sp., presumptive

Pericardial sac - Hydropericardium

Peritoneal cavity - Ascites

Subcutis, ventral neck - Edema

GROSS DIAGNOSIS:

Emaciation

Chronic Endoparasitism

Note: Basic husbandry problems with nutrition and par-
asites are suspected.

13



GENERAL
NECROPSY TECHNIQUE

All animals are placed on their left side with the dissector facing the
animal’s abdomen. As this technique is demonstrated with a normal
animal, it is expected that common-sense variations will have to be
used when one encounters abnormalities (lesions) or various physio-
logic states such as pregnancy. Although the horse is the model in
this text, the major procedures are applicable to most species. Varia-
tions in techniques are noted where necessary.

Wet the necropsy table surface to prevent adhesion of blood and other
fluids for easier clean-up. Read the history for indications of special
techniques and care to be taken during the necropsy. Rubber gloves are
required for all necropsies. Use at least ten times the volume of 10 per-
cent neutral buffered formalin to the volume of tissue taken for histo-
pathology. Label the tissue bottle or other containers properly. Some
other instruments may be needed as occasion dictates (bone chisel,
Stryker saw, scissors, syringe, etc.).

Make notches one centimeter apart on knife handle to prevent hand
slippage and to have an instantly available measuring device.

14



4-20 liters

Samples from several
animals are being fixed
at the same time to
conserve solution. This
solution can be used
over and over with
good results.

500 ml

Individual, properly labeled
(name and date) tissue sam-
ples to be sent to a laborato-
ry after proper fixation in a
large volume of fixative for
fast, good fixation. It may
now be sent with minimal
fluid or just formalin-soaked
cotton to keep it moist if
sent to a diagnostic facility.

A large 50 x 30 cm white-bottomed tray is very useful for
examining portions of intestinal content and looking for

parasites.

From years of use and observation, a properly sharpened
knife needing only a few swipes on a sharpening #teel dur-
ing the necropsy of an adult horse or even a smallttimal is
the most important instrument. Surprisingly a good sharp-
ened knife is not easily found throughout the world but can
be made sharp with a 24-inch belt sander belt of 100 or fin-
er grit stretched over a hard wood sanding block. A sharp
knife is understood to be able to shave hair from one’s arm

with care.



Routinely take tissue samples of liver, kidney, lung, and all
lesions. Brain and heart sections are indicated in a grossly
negative necropsy as they may harbor non-grossly visible fatal
lesions. Sections should be no more than 1/4 inch (0.5 cm)
thick. When taking sections for histological study from paired
organs, make the left side pieces longer or larger (not thicker)
for easier identification later when being trimmed or described
to pathologists. As in any technique description, experience is
needed to increase proficiency.

Use of the carcass itself as a cutting board is recommended to
prevent dulling the knife. To prevent cutting hair and thereby
dulling the knife, the one stab wound in the axilla is the only
time the knife cuts hair because the skin is reflected by cutting
the subcutaneous tissue with the back of the blade towards the
carcass.

During the dissection of a carcass it is often of benefit to save
wet tissues so that they retain some of their color and softness.
Quick rinsing in water and putting them in a holding solution,
such as cold Klotz Solution*, can be used to keep the tissues
for a week or two in order to show others, including students,
the almost natural appearance of findings which otherwise
would be just firm, even hard, and with a tan uniform color if
stored in formalin solution alone.

*See page ffipfor Klotz formula.

Certainly, other tissues than those listed are to be examined if
lesions are suspected in them clinically.

16



EXTERNAL EXAMINATION AND SUBCUTIS
AND UMBILICAL AREA

Following external examination, including natural orifices, eyes,
and limb and joint palpation, the lymph nodes, nerves, and most
vessels are examined when exposed.

After an initial stab incision into the right axilla, extend skin in-
cision cranially, just to right of midline, to chin and caudally to
perineum, just above the genitalia. Examine jugular veins at this
time.

17



Reflect skin on right side and completely abduct right
limbs by cutting muscular attachments of scapula and free-
ing femoral head. Reflect mammae or free each testicle
separately and make sure to examine the right mamma or
right testicle or any right-sided organ of paired organs be-
fore the left to help make recollection of which was the af-
fected organ when time for write-up comes. Cut open
sheath. Cut back skin for short distance to left of midline.

When cutting back skin,
maintain belly of knife
towards skin, back of
knife to body.

Incise all sections of mam
mae including teat canals.

Secondary cuts

18



BODY CAVITY OPENING AND EVALUATION

Incise along costal arch and dorsal flank down and across
pelvic rim. Reflect this flap and examine peritoneal cavity
and viscera. Note amount and type of cavity fluids and oth-
er contents as the body cavities are opened.

Stab the diaphragm near the ster-
num and note (listen to) inrush, or
absence thereof, of air as the
lungs collapse. Cut the entire
right side of the diaphragm along
the costal arch and observe the
thoracic cavity and viscera. Note
the amount and type of fluids.
Leave the left side of the dia-
phragm attached to the wall when
removing the thoracic and ab-
dominal viscera.

19

Use the belly of the knife.
Pull up the abdominal
wall to prevent cutting
viscera. Cut with fist pro-
tecting blade from dis-
tended viscera.



Remove the ribs by cutting with rib cutters or saw, first close
to the sternum, then several inches from the vertebrae. Check
the presence and position of all organs. Arrange the GI tract
to display all of the parts before removal. In the horse, place
cecum dorsocranially, small colon on left thigh, large colon
cranially, and small intestine over right flank. In cattle and
sheep, place the small intestine and colon over the right lum-
bar area, leaving forestomachs and abomasum in place. Ex-
amine but leave the pancreas attached to the duodenum or the
root of mesentery. Before any visceral organs are removed
from the peritoneal cavity, look for abnormal vessels (shunts)
to or from the liver or intestine and especially leading to the
caudal vena cava.

Free a central rib by cutting
off adjacent soft tissue close
to bone.

20



Check the costochondral junction
of young animals by cutting
along the thin edge cranially or
caudally and not the flat medial
(pleural) or flat lateral surface.

21

Break or attempt to break
rib against curvature for test
of general bone strength.
See page 247.

In situ, open the pericar-
dium and examine the
pericardial contents as
well as the external sur-
face of the heart itself.
Note the amount and type
of fluids.



GASTROINTESTINAL TRACT REMOVAL

In all species, the small intestine is pulled ventrally towards
the prosector while cutting the mesenteric attachments close
to the bowel and properly inspecting the gut as it is cut free.
In the dog, cat, and sheep, the bowel can be pulled free with-
out cutting, except at junctional zones such as the cecum and
pylorus. The colon content is “milked” cranially and the rec-
tum is cut so that its content is not spilled into the peritoneal
cavity if, for some reason, the entire rectum and anus are not
removed.

The large bowel of the horse is removed by pulling it further
over the back while using blunt finger dissection to release it
from its dorsal attachments and by finger stripping the major
mesenteric vessels free while doing so.

The rumen, even in large cattle, is pulled or rotated out of the
abdominal cavity somewhat cranioventrally, by firmly grasp-
ing the wall of the dorsal blind sac. Often a cut into the ru-
men itself allows a better grip for this effort.

The GI tract, although removed early, is laid out in sequence,

but only after all other viscera are removed is it also opened
in sequence.

22



The stomach is usually removed
with the intestines, by pinching off
the cardia to prevent content spill-
age, and then transecting the esopha-
gus. The spleen usually comes out
with the stomach, but in ruminants it
is taken out with the rumen.

Make several inspection
slices into spleen.

Remove the liver, leaving the diaphragm in place. Incise
and inspect the gall bladder, in appropriate species, by
opening onto a clean surface. Make multiple inspection slic-
es into the liver and incise major vessels.

23



ABDOMINAL VISCERAL REMOVAL

The ratio is
C roughly 1:2:1 in

M this example.

C

Do not hold the adrenal itself.

Incise the adrenal. Note the cor-

tex-medulla-cortex (CMC) ratio.
Cut each kidney longitudi-
nally to pelvis. Leave
each kidney attached to the
bladder to allow the ureter
to act as a third hand when
handling the small slippery
tissue.

Peel away the capsule. Take a

tissue cross section to include the

cortex, medulla, and pelvic epi-

thelium. Make multiple trans-

verse inspection slices through

the organ. Cut down ureter by pulling
slightly on the kidney to
straighten the ureter and to al-
low a sharp pointed knife to
cut it open to the bladder.
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Open the pelvic cavity by sawing
(or using rib cutters) through the
pubis to the obturator foramen,
then through the ischium, both
sides. Remove the symphysis.
Some suggest a single cut through
both the symphysis and sZ

Cutting close to the bone, re-
move the pelvic viscera, kid-
neys with ureters, and bladder,
genitalia, and rectum. Incise
and inspect the lumen of the
abdominal aorta and the vena
cava.

Open the bladder and urethra. Check the umbilical arteries that lie
alongside the bladder and the omphalomesenteric veins from the
umbilicus to the liver in newborn animals.
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Cut the ovaries first
longitudinally, then
transversely.

Lay GI tract in relative
order, to be opened later
as the last major proce-
dure of the necropsy to
prevent fecal contamina-
tion of the tissues and in-
struments.

Open both horns of the uterus,
then the cervix and vagina
from the dorsal surface.
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To check the GI tract, cut along the greater curvature
of stomach, forestomach, and representative lengths of
duodenum, jejunum, and ileum. Open ileocecal orifice
and cecum, large and small colon, and rectum. Incise
major vessels when exposed. The ileum of the horse
enters the cecum as shown here, but in other domestic
animals it enters the colon.

Pelvic flexure

ventral colon

i ZL oJ
Right ventral colon [eft dorsal colon

Right dorsal colon ,_y

Rectun  J
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Note: The small intestinal wall thickness is normally the same
throughout its entire length as is the thickness of the large intesti-
nal wall. Whenever a thickened bowel wall is suspected, a meas-
ured square of suspected thickened gut wall can be removed and
weighed to be compared to a similar measured section from a nor-
mal bowel.

Decomposed tissues, including bowel, are more fragile than nor-
mal bowel. Increased care is needed in their removal. Edematous
bowel, especially the colon of horses, tears easily on its mucosal
surface to cause false “stretch” ulcers. Note also that the markedly
thickened wall of sheep and cattle with paratuberculosis (Johne’s
disease) makes the affected sections difficult to remove without
actually “breaking,” not tearing, the bowel into pieces.

There are many kinds of ulcers in animals but in the horse with a
true ulcer as in other species, there is evidence for an in vivo re-
sponse of fibrin, necrosis, and peripheral granulation. The true
“stretch ulcers” are only seen in already ulcerated surfaces of the
bowel with NSAIDS ulceration in the horse.

WP 146, 150, 153, 155

In a short study done at the Veterinary School in Florida, compari-
son of the newborn’s thickness of the distal ileum and esophagus
was noted to be no thicker than other parts of the small intestine or
esophagus, as is reported by many pathologists in explaining what
they see in some adult horses.
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TONGUE, THYROIDS, ESOPHAGUS,
TRACHEA, LUNG, AND HEART REMOVAL

Free the tongue manually (this
is difficult in the horse). Pull the
tongue down and back. Cut
through the prominent (kerato-
epihyoid) joint of the hyoid
bones on both sides. Continue
traction, removing the trachea,
esophagus, and other soft tissues
down the neck. Examine the
jugular veins.

29

To remove the tongue, cervi-
cal and thoracic viscera en
masse, cut on the medial side
of both mandibles close to
the bone. The symphysis
may be split, if necessary, for
easier removal, especially in
the horse.

Transect the aorta and vena
cava ONLY at the diaphragm
after cutting the pluck and aor-
ta away from the vertebral
bodies. Palpate both sides of
all of the vertebral bodies over
its entire length for lack of
symmetry and exostoses.



Remember: All sections for fixation should be less
than 1/4” (0.5 cm) thick. Caution: Do not scrape or
squeeze sections to be taken for histological examina-
tion. Always take sections of all tissues with a sharp
knife, never with a pair of scissors.

Remove kidneys separately after examination of adrenals.
Leave ureter attached to kidney and bladder. Care must be
taken when removing the kidneys, ureters, adrenals, and
uterus, not to damage the aorta and vena cava located dor-
sally and close to them. In most species, the adrenal
glands are found just in front of the kidneys or just medi-
ally to the cranial pole of each kidney.
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Examine the tongue by
transverse sections. Ob-
serve and incise the thy-
roids, remembering that
the pig has only a single
thyroid located midline
near the thoracic inlet. Ob-
serve parathyroids. These
are difficult to find in
some species. Cut down
the full length of the
esophagus.

Esophagus

Free the esophagus and the aorta from the
dorsal caudal mediastinum to allow ac-
cess to both bronchi. This is a commonly
ignored step in the procedure, which al-
lows unnecessary damage to the esopha-
gus and aorta if not done.

Leave the heart attached to the lung for best evaluation of
the vessels involved and leave the lungs attached to the di-
aphragm to act as another third hand in pulling the esopha-
gus and trachea tight when cutting down each of them, and

down the bronchi.
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Palpate the lungs gently. Cut down the trachea and
major bronchi and observe the cut ends of the pul-
monary arteries for emboli. Incise the tracheobron-
chial lymph nodes. To cut down and examine the
pulmonary arteries, it is best to turn the lungs over
and cut from their ventral surfaces.

Note: Although shown isolated for better depiction
in these drawings, it is wise to leave the heart at-
tached to the lungs for the best orientation of major
vessels and associated structures including malfor-
mations.

The heart should be weighed after examination, but
before sections are taken. With a hand grasping the
base of the heart, cut the pericardium and major ves-
sels, the pulmonary artery, and aorta as they extend
through the pericardium. All blood should be re-
moved before weighing. One important weight to be
mentioned here is that normal cat, raccoon, wood-
chuck, and even fox hearts do not weigh more than
17 grams.
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OPENING THE HEART

To open the right ventri-
cle, hold the heart in your
left hand, with the left
side of heart towards you.
Make the incision, start-
ing at the pulmonary
trunk, into the right ven-
tricle, close to the inter-
ventricular septum.

Left OPen tf16 pulmonary
trunk past bifurcation.

Intermedia Check the semilunar

valves.
Semilunar
ofpulmonary ftr.
Cusps of right
A.V. valve
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ft pulmonary artery Azygous

Pulmonary v v. vena
cava
L. atrium

atrium
Caud. vena cava

L

ventricle

coronary artery

Turn the heart over with its right side to-
wards you. Continue the incision, following
the interventricular septum, into the right
atrium.

Crista terminalis

Cranial vena cava
Caud. vena cava

Fossa ovatis Orifice of

Cranial vena cava

Orifice of Tort auricle
Coronary sinus
Cusps ofright

A. V. valve

Open the right ventricle and atrium. Check the
right atrioventricular valve, the orifices of the cra-
nial vena cava, the caudal vena cava, the fossa
ovalis, and the coronary sinus.
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+ L pulmonary aiery

Pulmonary vv

Caud vena cava

Open the left atrium and ven-

tricle with a straight incision. Chneck the left atrioventricular

Incise through the parietal valve and openings to the pul-
cusp of the left atrioventricu- monary veins.

lar valve.

To open the aorta, insert the
knife under the septal cusp of
the left atrioventricular valve.
Incise through the wall of the
atrium, out and down the aorta.

Orifice of
brachiocephalic tr.
Pulmonary
L. +R. Check the semilunar valves of
coronary - .
the aorta, orifices, and right and
Semilunar left coronary arteries, orifice of
of aorta the brachiocephalic trunk. Make

multiple inspection slices through
the organ. Open the abdominal
aorta and its major branches
(mesenteries, iliacs, etc.).
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JOINT EXAMINATION

Five joints are routinely checked, in the order given, in the necrop-
sy of most species; seven are checked in young animals, especially
calves. These are representative and easily accessible.

Right hip

Right and left stifle

Right shoulder

Atlanto-occipital

Right and left hock in young animals
Fibrin and debris may only be in the hock joints of septicemic ani-
mals. Tiny bits of fibrin may also be seen normally in the hock
joints of newborn calves, causing some interpretation problem.

Tibiol eres*

To expose the stifle joints, reflect
the skin, bend the joint, and cut the
patellar ligament 1/3 of the way up
from the tibial tuberosity.

Incise along the medial
edge of trochlea. Reflect
the patella. Cut into the ma-
jor muscle masses of the
limbs.

Head of humerus

Cfeno'td cavity of scapula

To expose the shoulder joint,
bend the forelimb down to raise
the joint. Cut on the medial side
at the highest point.
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EYE AND BRAIN REMOVAL

Skin the major portion of
the head and remove the
ears. Examine the major
salivary glands at this
time. Leave some skin
around the eyes.

Prop the head wup
(hoist, knee, or assis-
tant) to skin the left
(down) side of the
head.

Move the head to locate the atlanto-occipital joint. Obtain
CSF at this time, if required, from a dorsal or ventral ap-
proach. Cut all of the soft tissues around the joint. Insert the
knife into the joint and transect the spinal cord and liga-
ments of the joint dorsally and ventrally. Do not direct knife
into brain proper. Remove the head.
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Note: Due to the apparent rapid autolysis of the retina,
it is often recommended that eyeballs be removed and
fixed before starting the rest of the necropsy.

Cut deeply around
the orbit, staying
close to the bone.
Transect the optic
nerve.

Pull the soft tissue back and
forth under the knife blade
while holding the back of the
knife gently against the eye-
ball proper. Use the carcass
as a cutting board.

To remove an eye:

Grasp, with minimum trac-
tion, the skin which has been
left around the eye. With the
belly of the knife, cut the soft
but tough tissues around the
orbit.

Remove the eye, leaving
the optic nerve longer
on the left eye for easy
identification.
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For proper fixation, fix the globe,
free of surrounding tissue, in toto.
Some ocular pathologists prefer
Bouin’s or Zenker’s, but due to their
mercury content and biohazard ac-
tivity, formalin is satisfactory if the
eyes are fixed early.

To the right is a diagram showing the loca-
tion of the brain in a dorsal view of the skull.
Dotted lines represent the lines of incision.
Remove the major muscle masses from in-
side the area of dotted lines. Look into the
foramen magnum to note the normal absence
of the cerebellar vermis. Suspect a brain le-
sion if seen (prolapsed).

WP 20190, 20412, 20414

Hold the head with your thumb in the eye sock-
et, and your index finger on top of the blade of
the saw. One cut is transverse through the
frontal bone, caudal to the zygomatic process of
frontal bone.
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Place the head on its
right side. Another cut is
sagittal, just medial to
left occipital condyle.

Place the head on its left side
for one cut. The cranial part
of the head is towards you,
your thumb in the eye sock-
et, your fingers around the
mandible.

Pry up the skull cap. Use a stronger prying instrument
than a knife if the bone was not sawn free. Remove. Si-
nuses, nasal cavities, and cranial vault should be exam-
ined now.
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Check to see that the tentorium cer-
ebelli is removed as well as other
limiting dura. The arrow points to
its location.

W ith the head in upright position, tap
it lightly on the table to loosen the
brain.

Cut the olfactory peduncles, internal
carotid arteries, and cranial nerves as
the brain is removed. Tilt the head so
that the brain will rest on the table.

If the brain is not to
be kept, cut 1 cm
transverse sections
for inspection.

Note: It is normal to find a single white firm \2-1 cm white ta-
pered conical mass hanging from the skull cap midline attached
to meninges. This is the pineal gland. In many animals, two red-
dish soft masses may be found hanging in a similar position or
slightly forward, and careful manipulation will show them to be
the normal roughly triangular choroid plexi from the lateral ven-
tricles. WP 11086, 20423
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A transverse saw cut through the skull at the level of the
middle of the eye sockets will cut through the ethmoid tur-
binates to check for progressive ethmoid hematoma in the
horse and parasites in many species.

A transverse saw cut through the snout at the level of the
commisures of the lips is needed to check for atrophic rhi-
nitis in pigs.

PITUITARY REMOVAL AND
BONE MARROW EXAMINATION

Cut the pituitary
gland transversely.

To remove the pituitary gland: Pick up the dura
from the basilar part of the occipital bone between
the sawn condyles. Peel it forward to include the
pituitary.

To make a bone marrow impression smear or ob-
tain a section of marrow, crack open almost any
large bone of young or small animals using the rib
cutters to obliquely crack the bone. In large ani-
mals the bones must be sawn to collect marrow.
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If the area of bone marrow or other tissues used for touch
preparation are too bloody, then touch the surfaces first
with absorbent paper towel and then make the touch prepa-
ration. The remaining core can be put in formalin for fixa-
tion.

Just touch the glass slide to red marrow at 3
or 4 contact areas. TOUCH, DO NOT SLIDE.
Air dry the slide.

LIGAMENTS, TENDONS, JOINTS EXAMINED IN SPECIAL CASES
Leave the leg attached to the carcass for easier handling
(another third hand technique suggestion and very useful).

Prior to checking the distal joints on the limb, skin
the limb to include removal of the coronary band.

To check the joints on the hind
limb distal to stifle:

For reasons of leverage, start
distally at the coffin joint, then
pastern, fetlock, and tibiotarsal
articulation of the hock.

Hock

43



To the right is a diagram of a
cross section showing the
depth of the incision at the
coffin joint.

_ To open the coffin joint and ex-
Location of ) )
ofhoof amine the navicular bursa, cut
proximal to the wall of the hoof,
first dorsally, then on the medial
and lateral sides, deep to the carti-
lage of the hoof.

Articular
P2
vicular
bone

Navicular bone ?
cut edge of

dist. navicular tig.
Cut deeply to expose

navicular bone and to
cut the distal navicular Navicular bursa

ligament. Articular surface P3

Raise navicular bone to expose
the bursa.
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Open the

pastern Expose
joint with joint.
incision

dorsally.

Open the fet-

lock with inci
sion dorsally Expose
L. Proximal
and up one joint. sesamoids
side.
Expose joint
To expose the tibiotarsal )tirt)?;rtlg?sglf
articulation of hock, cut dor-
sally into the joint at distal
end of the tibia. Expose
joint.

Note: In the horse and cow, the hoof wall can be
more easily removed by holding it in hot water not
more than 65 degrees for twenty minutes and loosen-
ing it with a rod and prying off the wall.
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To check the joints of the forelimb distal
E/flow tQ t"e start at the most distal
joint. Skin the limb. For necessary lever-
age. start at the coffin joint. Procedures
for opening the coffin, pastern, and fet-

~ Carpal lock joints are the same as described for
PINtS  the hind limb.
1 -Fetlockjt
i ' Pasternjt.
Coffin Jt.

To open the carpal joints, make three
incisions: at the distal end of radius,
between the rows of carpal bones, and
at the proximal end of the metacarpals.

Expose joint.

To open the elbow joint, go in

from the medial side, and in-

cise around the distal end of the
humerus.
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Expose joint.

With the dorsal
surface of the
head on the ta-
ble, cut all of
the muscles on
the medial and
lateral sides of
both mandibles
from the cranial
or caudal (as
shown) posi-
tion.

TO REMOVE MANDIBLE
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NArticular
surface
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Cut across the pterygoman-
dibular muscular fold and
the gums caudal to the
teeth.

very difficult in large
animals if ALL soft
tissues are not cut
first.
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GUTTURAL POUCH EXAMINATION

Check the guttural pouches. Cut into the tym-
panic bullae to expose both middle ears.

Guttural pouch

(opened)
Frontali Sphenoidal sinus
Rostral
maxillary sinus Gut ural
Nasopharynx Pouch

Pharyngeal orifice ofauditory tube

Saw the head in two sagittaly. Avoid the front teeth (they are
hard on saw blades). Remove the nasal septum to check the
nasal sinuses. Another transverse saw cut, cranial to the pre-
molars, will eliminate cutting any teeth. The stylohyoid bone
articulates dorsally at the tympanohyoid articulation, and must
be examined in horses for the initiation lesion of arthritis-
associated guttural pouch mycosis.

49



NORMAL ANATOMIC DIAGRAMS FOR
NECROPSY FINDINGS

THE HORSE

Since they say “a picture is worth a thousand words,”
below are rough drawings for necropsy lesion localiza-
tions to be used for copying onto necropsy reports.

Hnrsn [ unn Amiatfi H)KP

Right A

Level of Brain Sections
1= Rostral Cerebrum

2 = Thalamus

3 = Midbrain

4 = Cerebellum and

12 3 4



THE COW

Since they say “a picture is worth a thousand words,”
below are rough drawings for necropsy lesion localiza-
tions to be used for copying onto necropsy reports.

Cow Liver
Cow
R.cranial
cranial
IR.middle

'R.caudal
Level of Brain Sections
1= Rostral Cerebrum
2 = Thalamus
3 = Midbrain
4 = Cerebellum and

Medulla
12 3 4
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THE PIG

Since they say “a picture is worth a thousand words,”
below are rough drawings for necropsy lesion localiza-
tions to be used for copying onto necropsy reports.

ri

Parietal

Level of Brain Sections
1= Rostral Cerebrum
2 = Thalamus

3 = Midbrain
4 = Cerebellum and
Medulla

12 34
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THE SHEEP AND GOAT

Since they say *“a picture is worth a thousand words,”
below are rough drawings for necropsy lesion localiza-
tions to be used for copying onto necropsy reports.

Sheep/Godl

Level of Brain Sections

1= Rostral Cerebrum

2 = Thalamus

3 = Midbrain

4 = Cerebellum and
Medulla



THE DOG

Since they say “a picture is worth a thousand words,”
below are rough drawings for necropsy lesion localiza-
tions to be used for copying onto necropsy reports.

Dog Lungs Dog Liver

Level of Brain Sections

1= Rostral Cerebrum

2 = Thalamus

3 = Midbrain

4 = Cerebellum and
Medulla



THE CAT

Since they say “a picture is worth a thousand words,”
below are rough drawings for necropsy lesion localiza-
tions to be used for copying onto necropsy reports.

Level of Brain Sections

1= Rostral Cerebrum

2 = Thalamus

3 = Midbrain

4 = Cerebellum and
Medulla



COMMON FINDINGS OF LITTLE OR
NO DIAGNOSTIC IMPORTANCE

This section is to introduce a small but quite important part of changes
of little or no diagnostic importance, but with their common occur-
rence and easily misinterpreted significance. They should be recog-
nized.

General and External Findings

Bloody Nasal Discharge: This is a common postmortem (PM) artifact,
usually due to nasal congestion at death, with subsequent rupture of con-
gested vessels. This needs to be differentiated from hemorrhage from nasal
lesions such as: tumors, pulmonary hemorrhage associated with pneumo-
nia, or pulmonary artery rupture in cattle with pulmonic abscesses associat-
ed with ruptured liver abscesses. Anthrax must also be considered. In sin-
gle stomach animals, gastric reflux after death may allow gastric fluid to
erode small nasal vessels, allowing blood dispersal. WP 1578, 2507

Clear Nasal and/or Oral Fluid or Froth Discharge: This is a common
finding, even early after death. This may be seen as a common terminal
finding, and must be differentiated from antemortem pulmonary edema
from pathologic causes. WP 16106

Rectal or Vaginal Prolapse: These are found as postmortem artifacts, usu-
ally due to gas distention of abdominal viscera. They are more likely to be
seen earlier in animals on highly fermentable feeds and may be easily con-
fused with antemortem bloat. Often, portions of prolapsed tissues are eaten
by scavenger rats, dogs, birds, and rodents; and sometimes so cleanly re-
moved that surgical removal has been considered by the unwary prosector.
WP 8078

Livor Mortis: Alive, blood is distributed relatively normally throughout
our bodies; but after death the still fluid blood may distribute itself accord-
ing to the laws of gravity, with the more dependent portions being suffused
with more blood, causing both a differential in weight of paired organs and
a more red organ. With early PM blood clotting, it may not be so readily
apparent, if present at all, as the clots prevent redistribution. Some external
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tissues, such as the pale skin of pigs, show distinct patterns on
the surface, mimicking the variations of the surface on which it
died. The same variations may be seen on the liver, lungs, heart,
and kidneys where ribs or adjacent organs may be pressed
against them, causing the area to be paler than surrounding are-
as. WP 16870

Melanosis: This is dark-gray to black normal melanotic pig-
mentation of various tissues. It is commonly seen in the pulmo-
nary artery and aorta of sheep; and brain, meninges, adrenals,
uterus, trachea, kidneys, oral cavity, and esophagus of most oth-
er species. It may diffusely discolor a tissue, which may cause it
to be confused with melanoma. WP 2719, 16135

Pseudomelanosis: This is seen in all species as areas of gray to
black discoloration of the tissues due to postmortem decomposi-
tion of blood by bacterial action forming iron sulfide. It can oc-
cur soon after death in some tissues, such as the gut. It is most
commonly seen on the kidneys, liver, or spleen in contact with
the gut, and in the gut wall itself. WP 11330, 840, 867, 2816,
2902

Pseudoicterus of Horses: Pseudoicterus is a relative increase of
normal blood pigments including carotene. The tissues of young
horse, and almost any dehydrated horse, tend to be more yellow
than normal. The skin, mucous membranes, and articular carti-
lages are not stained as in true icterus. The term “pseudoicterus”
could even be used to describe the increase of normal yellow
color of certain tissues of Guernsey and Jersey cattle, most pri-
mates, and some other animals. WP 1377
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Normal Lymph Nodes of Young Animals: An inexperienced
prosector often falsely considers the large normal nodes to be
enlarged; this applies especially to the nodes of the GI tract of
calves. WP 13106

Hemal Nodes: These are normal structures, somewhat similar
to lymph nodes, found only in ruminants. They are dark red, as
they consist of lymphatic tissue with blood-filled sinuses. They
are scattered in the peritoneal and thoracic cavities, mainly
along the dorsal mediastinum and dorsal abdominal mesenteric
fat. WP 16105

Injection Sites: Tan, dry-appearing material with fluid and fi-
brin in the pleura or heart sac having a medicinal (alcohol)
odor maybe from a barbiturate or other euthanasia solution. A
greenish or tan watery focus surrounded by dry-appearing
heart muscle may indicate an intracardiac injection. Again, the
odor may help here. The heart blood itself may be granular,
clumped, and often brownish with other euthanasia chemicals
also. WP 6162

Thoracic Inlet Pseudomalignant Edema: Most common in
cattle but to a lesser degree in pigs, sheep, and horses, one
may find moderate to marked edema and emphysema at the
thoracic inlet, neck, and cranial shoulder region in moderate-
ly to severe decomposing carcasses. One may find on smear
and culture, many Clostridia sp. and the tissue may have a
slightly sweet odor of blackleg or malignant edema. This is
almost always a postmortem change. It is often misdiagnosed
as one of the clostridial diseases.
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Juvenile Udder of Calves: Often, newborn or young calves have a
very discrete mass of red mottled tissue in the region of the udder
that would have become the gland proper. It may be well-formed
and 10 centimeters or more in length. This juvenile precocious ud-
der development manifests in animals under hormonal control in
utero. WP 12574

Focal or Multifocal Pericardial or Peritoneal Loose Fibrovascu-
lar Tissue: These areas of red to tan, round or partially linear is-
lands of connective tissue are very common, scattered on the epi-
cardium of the atria and the pericardium at the base of the heart, in
the horse and the ox. Similar lesions are common on the mesentery
and omentum. The foci consist almost entirely of loose, highly vas-
cular connective tissue without inflammatory cells.

Although a very common finding in large animals, the underlying
cause is unknown. Some believe friction is the cause. It is almost
never significant, but in some animals this fibrovascular granulation
is the suspected source of blood, causing some cases of cardiac tam-
ponade. WP 19892

Central Nervous Tissue Venous Embolization: These white piec-
es or elongated, 10-30 cm strips of central nervous tissue mixed
with blood can be found in many major veins of the heart, lung,
kidney, and liver as the result of high-pressure air injection used at
the time of captive bolt pistol use in slaughterhouses. The air injec-
tion at low pressure is not prone to cause this, but higher pressure
may. It allows CNS tissue to get into the food chain and should be
considered a possible mode of transmission of BSE to humans. WP
3366, 3367, 3420
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Blood-Filled Organs: At death many body organs may appear
to have more blood in them than expected, especially the lung
and the liver. In fact, however, it is often the result of muscle
contraction of rigor pushing blood centrally to the body from
the more peripheral tissues such as muscles. It is a very com-
mon postmortem finding when no other pathological or physi-
ological cause is found.

Spleen

Splenic Capsule Defects: These are seen mainly in the horse
and appear as deep depressions, slits, or folds in the parietal
surface of the spleen—primarily in its middle third. The deeper
involved surfaces of the defect are similar to the remaining
normal splenic surface. These may also be seen in pigs, cats,
mink, and others. These splenic fold defects are often mistaken
for healed traumatic lesions. WP 12905

Extruded Red Pulp: A few to numerous red 1-3 mm nodules
of extruded red pulp through the capsules are commonly
found in the foal and pig. They are often on the edge of the
spleen but may be on any or all surfaces and even through the
wall of the splenic vein. They are covered by the overlying
serosa or endothelium. This is an anatomical variation of no
significance. WP 13075
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Anesthetic Spleen: These are moderately (2x to 20x) or
more to enormously enlarged spleens which are very
soft; when cut, blood flows freely from them. Anesthetic
agents, especially barbiturates in euthanasia solutions,
cause this condition. It would be hard to differentiate this
from acute torsion, but the easily flowing blood differen-
tiates it from the splenomegaly of chronic bacterial infec-
tion, protozoal infection, passive congestion from vascu-
lar impairment, and diffuse splenic neoplasia. The anes-
thetic-enlarged spleens can be seen with other chemical
agents like chloroform. WP 13136

Pseudoinfarcts of the Spleen (Unequal Expulsion of
Blood): These are irregular focal areas of swollen spleen,
often with a straight edge; usually along the free edges of
the spleen, and are usually in the ventral half of the
spleen. They are red or dark red, being filled with blood,
and most are soft. They result from blood being trapped
in these sites while the blood from the rest of the spleen
was differentially expelled by splenic contractions. They
are commonly seen in animals, mostly dogs, when eu-
thanized. Most of these splenic pseudoinfarcts are 2-10
mm, but they may involve almost half the spleen. These
comprise almost 50% of irregular masses found in the
dog’s spleen. Most other splenic masses would have a
more or less rounded outline and not be found so com-
monly on the edges. Real infarcts can be confusing, but a
source for them should be found, as infarcts don’t arise de
novo. WP 505
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LIVER AND GALL BLADDER

Tension Lipidosis: These are usually yellow or pale foci in
the liver near the edges, or any part of the liver in which
there is connective tissue attachment. They have straight,
well-defined edges, and extend as deep into the parenchy-
ma as they are wide. They are common in horses, less so in
the ox, and rare in other species. They have been called
pseudoinfarcts and are thought to occur when the liver gets
enlarged or when for some other reason there is tension on
the capsule and stroma, including associated vessels caus-
ing vascular compromise and anoxia with subsequent fatty
change. Another form of this lesion commonly seen in cat-
tle are multiple yellow or pale irregular liver foci, 1-3 cm,
mostly on the ventral visceral surface, with each focus hav-
ing a thin-walled vessel opening to it from the liver itself.
These are called “vascular-related hepatic lipidosis,” and
are suspected of being due to a localized reversal of blood
flow to the surface connective tissue. WP 296, 300

Capsular Fibrosis: Perihepatitis filimentosa. This occurs
in two forms in the horse: a large plague of connective tis-
sue up to 20 cm or more on the diaphragmatic surface of
the liver; or as a few large numbers of 1mm by 5 mm long,
fine connective tissue tags attached also to the parietal sur-
face of the liver. In neither case do these go deeper than the
capsule. The large plaque-like capsular fibrosis often has a
corresponding similar lesion on the adjacent diaphragmatic
serosa, but not always. Often, both the multiple single tags
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and plagues may be found in one horse. They are also seen in new-
born foals. They may be related to strongyle larval migration, but this
is not proven nor is its supposed inflammatory nature seen.

Similar lesions can occasionally be seen in the cow. Another suspect-
ed cause is thought to be chronic peritonitis with capillary action ad-
hesion and subsequent resolution with fibrosis. WP 83

Gall Bladder Anomalies: Anomalies such as: bi- or tri-lobed gall
bladders, buried bladders, extremely tortuous, or other such findings
are considered to be within the limits of normal variation for cats.

WP 574

Gall Bladder Enlargement: Variation in gall bladder size due to the
amount of bile present is considered normal in most species but ex-
treme enlargement up to the size of half the liver itself or larger may
indicate biliary obstruction. Without a cause for obstruction, a physio-
logic failure to empty is most often associated with inanition for what-
ever reason such as: dental problems, starvation, malnutrition, etc.

WP 10101

As the condition for not eating becomes more chronic, the content of-
ten becomes more watery, and thus less viscid. Massive distension is
most common in calves without obstruction.

Prominent Liver Patterns: Often seen in the cat and horse, the nor-

mal pattern, slightly accentuated, is commonly mistaken for chronic
passive congestion (nutmeg liver). WP 1523
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ENDOCRINE

Pseudocystic Adrenal Glands: Most species often seem to have
a central cavity, even containing blood, at necropsy. Almost
without exception it is an artifact caused by rough pulling on the
surrounding soft tissues during the necropsy.

Adrenal Hemorrhage and Congestion: This is a common find-
ing mostly in large animals such as the horse and cow, and like-
wise in the young of those species. It is considered an artifact
most of the time due to the terminal increased peripheral re-
sistance to blood flow that corresponds with dying, so that cen-
tral pressure increases, causing such hemorrhage agonally in this
organ. It can also be evidence of septicemia, in which case there
would be other lesions found. WP 11041

Extra-Cortical Adrenal Nodules: Mainly in the horse, but also
in the dog and other species, one to many pale-yellow to tan,
round, 1-5 mm nodules may be found bulging through the ad-
renal capsule. On section, they are similar to the adrenal cortex
itself. They are often found in foals. There is no known cause,
but they may represent developmental variation; no clinical dis-
ease is related to them.

WP 11138

Thyroid Cysts: These cysts, up to 5 mm in diameter, are filled
with gray to yellow greasy material in one or both lobes of the
thyroid of sheep and goats. They are thyroglossal duct cysts
lined with respiratory epithelium or cuboidal cells. WP 11047
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RENAL

Pale Kidneys in the Cat: Cat and rabbit kidneys may be pale tan or
even light yellow rather than the usual tan to red-brown as in most
species. The cortical vessels are prominent and lie in grooves in the
subcapsular surface. These two conditions are normal. Oddly enough,
the hyena has a similar external renal appearance normally. WP 560

Renal Pelvic Mucus in the Horse and Pig: The horse and pig have
mucous glands in the renal pelvis, hence it is usual to find thick tena-
cious yellow mucus here. WP 11752, 129, 130

Pulpy Kidneys: In this autolytic change seen mostly in sheep, the
cortices of both kidneys are soft and mushy while the medullary tissue
is much less affected and may look normal grossly. The same change
can be seen in the horse and sometimes in the ox given glucose. It is
probably due to high glucose and glycogen levels in the cortical tu-
bules supplying the substrate for enhanced autolytic change. It is a
well accepted procedure to test the urine for sugar in sheep, and it is
often positive in cases of enterotoxemia. WP 971, 11786

Renal Capsule Adhesions: In spite of the many described instances
in the literature and in textbooks, rarely is the renal capsule truly ad-
herent. In most cases, failure to remove the capsule cleanly is the fault
of the prosector. In a dehydrated animal, a thin layer of the cortex may
remain attached to the capsule when it is stripped from the Kkidney.
Normal vessels, which extend from the cortex to the capsule, can
cause some difficulty in capsule removal, especially in the horse. Ne-
ophytes may consider these normal vessels as parasites when first
questioned. WP 1625