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L earning objectives and responsibility for material in these notes

These notes are required reading 
VETM*3120 and VETM*3450, and are 
intended to develop your ability to describe 
and interpret gross lesions in tissues. You 
will mainly develop these skills from the 
wet labs; these notes can supplement but 
not replace the in-lab learning. The various 
descriptive features listed in these notes 
form the basis for interpreting gross lesions, 
such as for making a morphologic diagnosis 
and listing some possible causes, describ-
ing the likely pathogenesis, and inferring the 
functional significance and clinical rele-
vance of lesions. 

The exams in these courses focus on:

• Learning objectives described below
• Application of knowledge about anatomy,

histology and physiology (Phase I
courses), and general disease processes
(i.e. VETM*3120 General Pathology; and
VETM*3450 modules on hematology and
disturbances of coagulation)

The exams do not cover:

• Knowledge of specific diseases or
specific pathogens from VETM*3450
modules on virology, bacteriology, para-
sitology and toxicology.

• Pathology of specific body systems,
pathogenesis of specific diseases.

Details of how specific organs or body 
systems respond to injury are not 
learned until the Systems Pathology 
course in Phase 3.

• Additional case information presented
in these labs such as details of clinical
findings, specific diseases, etc. Aspects
covered in the above courses is exam-
inable. Other added information is for
interest and not for exams. The post-lab
follow-up photos and notes attempt to
distinguish examinable from non-examin-
able content of these case discussions.

Learning Objectives: At the completion of 
this course, students will be able to:

1. Examine tissue specimens or photo-
graphs and identify normal structures,
artifactual changes, and abnormalities
(lesions)

2. Objectively describe lesions in terms of
the colour, shape, size, texture, extent,
and distribution; using both common
English words and proper anatomic
terms, in a concise and organized
manner

3. Predict the histologic changes that are
the basis for observed macroscopic
lesions

4. Infer the age of lesions and the likely

pathologic process (such as necrosis, 
fibrosis, inflammation).

5. Formulate appropriate morphologic
diagnoses

6. Based on the observed lesions as
well as available clinical information
and principles of anatomy, physiology,
and general pathology, infer the likely
cause (bacterium, toxin, mechanical
injury, etc.), and explain the pathogen-
esis (how the causative agent led to
development of the observed tissue
changes), the likely functional signifi-
cance and anticipated clinical signs, and
how the lesion might change over time

7. Recognize anatomic structures within
tissues, and correlate the gross appear-
ance with knowledge of histologic struc-
tures and physiologic processes

8. Perform a postmortem examination



Part I. Investigating gross lesions
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rienced veterinarians might sometimes 
glance at a lesion and immediately recog-
nize the likely cause and expected clinical 
signs, because they have seen the lesion 
several times before. However, at an earlier 
stage of learning—or for cases with atypi-
cal or unusual lesions—it is important that 
you take a more regimented and rigorous 
approach. This allows us to meticulously 
consider all of the likely possibilities, and 
then acquire more information to move 
toward a correct diagnosis. Haphazardly 
examining diseased tissue and making a 
quick interpretation is a sloppy and intel-
lectually lazy approach to diagnosis. It leads 
to tunnel vision, and we overlook impor-
tant possibilities or differential diagnoses. 
Instead, examine diseased tissues care-
fully, then follow this step-wise approach to 
interpreting the observations. It is a more 
rigorous approach to diagnosis, a recipe for 
success.

It should be obvious that these methods 
are not unique to pathology, since exactly 
the same investigative approach is used 
in other medical disciplines. The general 
approach to evaluating tissue specimens is 
similar to other aspects of clinical investiga-
tion, and is summarized as follows.

Identify the lesions
Careful observation is at the heart of 
pathology, as it is for many other disciplines. 
It is a skill that is developed with practice 

and aided by knowledge, but requires 
commitment and focus. A quick visual 
observation from a distance is a flimsy basis 
for making a diagnosis. Observe closely 
and carefully, using vision and palpa-
tion (and even smell), and compare these 
observations to what you expect in the 
normal tissue. 

A lesion is any observable abnormality in a 
tissue that occurred before death. Detect-

The discipline of pathology is the study of 
the changes occurring in tissues during 
disease, including both the structural 
or morphologic changes (which we call 
“lesions”) and molecular abnormalities. 
Pathology also addresses the causes and 
mechanisms by which these abnormalities 
develop, and their functional consequences. 

Veterinarians need knowledge of pathology 
for at least two reasons: on a conceptual 
level to understand how disease develops, 
and the changes in tissues that are a basis 
for clinical signs; and on a practical level by 
observing and interpreting lesions to estab-
lish a diagnosis. Postmortem diagnosis is 
useful to guide the treatment and manage-
ment of the surviving animals at risk, to 
provide closure for owners of animals that 
have died unexpectedly, and to provide 
factual information and expert opinion on 
legal, insurance and animal welfare cases. 
These skills are also of intrinsic value to 
the veterinarian: postmortem examination 
is a method of quality control to monitor the 
accuracy of clinical diagnosis, and espe-
cially for new graduates it provides continu-
ing education on their own cases, and 
satisfies our curiosity about the basis for the 
illness in our patients. Finally, postmortem 
examination is important for discovery and 
recognition of new diseases, and advance-
ment of the science of veterinary medicine.

Recognition and interpretation of gross 
lesions is best done methodically. Expe-

How to investigate 
gross lesions

1. Identify the lesions
• Identify the tissue and normal 

structures 
• Recognize artefacts and 

incidental findings
• Identify the abnormality

2. Describe the lesions
3. Interpret the lesions

• Infer the pathologic process
• Construct a morphologic 

diagnosis
4. Interpret the likely cause, 

clinical appearance, histologic 
correlates, pathogenesis
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ing and describing lesions is the critical 
first step in investigating how the lesion 
happened, its functional significance, and 
its cause. Determining that a lesion even 
exists is not always easy. Is it a variant on 
normal? Is it not a lesion but something that 
developed after death? I often grapple with 
these questions, and you will too. It requires 
knowledge of the normal appearances of 
the tissue, and of the tissue changes that 
commonly occur after death. Only then can 
we be confident that a tissue differs from 
normal.

Identify the tissue, and normal 
structures within the tissue
Knowledge of anatomy and histology is 
required for identifying and interpreting 
lesions in tissues. We must be able to 
identify not only the organ or tissue we are 
looking at, but also its orientation within the 
animal (e.g., which is the cranial aspect of 
the tissue?), as well as anatomic structures 
such as cortex, medulla, blood vessels, etc. 
The following pages show some images 
of normal tissues, but careful observation 
of real tissues is the best way to become 
familiar with their appearance. Whenever 
you get a chance to look at tissues, think 
of their histologic structure and how that 
relates to the macroscopic appearance you 
are seeing. 

Recognize artefacts and 

incidental findings
Tissues change in appearance after death. 
We call these changes “artefacts” and we 
must be able to recognize artefacts so that 
we can distinguish them from “real” ante-
mortem lesions.

Autolysis is the “self-digestion” of tissues. 
It develops at different rates in different 
tissues, being slow in muscle and rapid in 
intestine. Tissues autolyse quickly in warm 
weather, and in animals such as sheep and 
pigs and whales where the insulating effect 
of fleece or fat prevents dissipation of body 
heat after death. Autolyzed tissues have 
widespread or sometimes localized areas 
of softening and pallor, which can be distin-
guished from antemortem necrosis because 
the adjacent tissue has no reaction. 

Putrefaction is another common postmor-
tem change in which bacteria invade into 
tissue and begin to digest it. This can in-
duce green-black discoloration of tissue 
(“pseudomelanosis”) due to the breakdown 
of blood and formation of iron sulfides. At a 
later stage, there is dissolution of the tissue, 
emission of a putrid odour, and gas produc-
tion.

Gas production by saprophytic bacteria can 
result in the rapid development of emphy-
sema in the liver, and tympany of the gas-
trointestinal tract. This may even lead to 
postmortem rupture or displacement of the 
stomach or intestine, and prolapse of the 
rectum. 

Insect larvae (maggots) colonize carcasses 
and eagerly help the degradative process. 
Identifying their species and life stages can 
help establish the time of death in forensic 
cases. 

Rigor mortis is the post-mortem contraction 
of striated, smooth and cardiac muscle. Rig-
or mortis results in stiffening of the carcass 
during the 1-6 hours after death, and then 
dissipates over the following 24-48 hours, 
although there is much variation depending 
on the energy reserves of the animal and 
ambient temperatures. 

Hypostatic congestion involves the gravita-
tional pooling of blood after death, depend-
ing on the position of the body. This often 
results in reddening of the “down” lung, 
while the more elevated lung remains of 
normal colour. 

Blood pools in the viscera as blood vessels 
dilate after death, making the intestines, 
lungs and sometimes other tissues appear 
red-purple. This pooling of blood may be 
uniform within a tissue, or some areas may 
be blanched due to the pressure of adjacent 
viscera. 

Imbibition of blood or bile pigments results 
in discoloration of tissues. Hemoglobin 
imbibition is commonly seen in carcasses 
subjected to freezing and thawing, and in 
autolysed fetuses. This breakdown of red 
blood cells and diffusion of hemoglobin 
causes red staining of tissues and of fluids 
in body cavities. The yellow-green-black 
discoloration of bile imbibition is particularly 
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“Atlas” of normal organs

Above: Normal heart, cat, cut surface after 
transverse slice to remove the apex. The 
wall thicknesses have a 3:1 ratio of left: 
right ventricular free walls (ignoring the 
papillary muscle), and 3:1 ratio of septum: 
right ventricular free wall. Note the colour 
of the myocardium and the size of the right 
and left ventricles (i.e. the chambers). The 
patchy dark red disoloration of the lung is 
an artefact due to postmortem pooling of 
blood.

Above: Normal left atrioventricular valve, 
dog. Note also the left atrium (top) and 
ventricle (bottom).

These pages show various images of 
normal organs. This is not required reading, 
but it may be a helpful reference if you 
have only seen fixed specimens. When 
looking at these photos, think of how the 
gross appearance corresponds with what 
you know of the histologic structure. Also, 
please appreciate the range of appearances 
of normal organs.
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Sagittal sections of the skull from a calf 
(left), dog (middle), cow (right). The bottom 
photo of the cow skull is labelled with: BC, 
braincase; CP, cribriform plate; ET, ethmoid 
turbinates/conchae; maxillary conchae 
(turbinates); choanae; NP, nasopharynx; 
HP, hard palate; SP, soft palate.

“Atlas” of normal organs
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“Atlas” of normal organs

Above: Snout, pig, transverse section. Note 
the conchae (turbinates) and nasal septum.

Above: Tympanic bulla, steer. The head is 
sectioned sagitally and the brain is removed 
(the finger is in the braincase). The arrows 
show the left tympanic bulla (middle ear) 
within the petrous temporal bone.

Above: Pharynx and larynx, foal. The tiny 
nodules in the pharyngeal mucosa repre-
sent prominent lymphoid tissue, which is 
normal in a young animal. The larynx is also 
visible, including epiglottis.
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“Atlas” of normal organs

Above: Normal lung from two calves. Note 
also the heart, still within the pericardial sac.

↑Above: Normal lung, pony. The right dorsal 
colon is also visible, caudal to diaphragm.

Right→

Normal lung, calf. Note also the heart, with 
the pericardium opened, and epicardial 
fat visible in the coronary and paraconal 
grooves.

Above: Right lung from two dogs. The 
ribs have been removed. Note also the 
diaphragm, and liver.
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“Atlas” of normal organs

Above: Normal spleen, cat.

Above: Normal cranial abdomen, pig. Pigs 
normally have thin thread-like strands of 
fibrin on the serosal surface of the intestine. 
Visible are the liver (right), stomach (middle) 
and colon (left).

Above: Normal abdominal and thoracic 
viscera, chicken. The stomachs, intestines 
and liver have been removed.

Above: A portion of normal stomach, 
mucosal surface, cat. The rugae are visible 
in the fundus. The pylorus is to the right and 
lacks rugae. A tiny piece of distal esopha-
gus is at the far left, recognizable from its 
white mucosa.
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“Atlas” of normal organs

Above: Normal small intestine and mesen-
tery, cat. The intestine is opened at left and 
the mucosa is visible. Notice that the small 
intestinal wall of carnivores is normally 
much thicker than that of herbivores.

Above: Abdominal viscera, cat. Visible in 
the top photo are the diaphragm (right), 
liver, small intestine (centre: dorsal is 
duodenum, jejunum is at the bottom of the 
photo), colon (centre middle), and urinary 
bladder. The pancreas is visible in the 
mesentery of the duodenum (dorsal to the 
colon in the image). Note the abundant fat 
stores--the right kidney is peeking through 
the fat, dorsocaudal to the liver.

In the lower image, white-tan lymphoid 
nodules are visible in the colon (arrows). 
These are normal in young animals.
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“Atlas” of normal organs

Above: Normal liver, cat.

Below: Normal pancreas (and duodenum 
and mesentery), dog.
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“Atlas” of normal organs

Above: Normal postpartum uterus, cow. The 
endometrial surface is shown, and cotyle-
dons are visible. 

Above: Normal lochia (postpartum uterine 
fluid), cow. The lochia is opaque and red-
black, but does not have a foul odour (in 
contrast to a uterus with bacterial infection).

Above: 

Above: Fetal lamb. The fetus is within the 
clear sphere of the amnion. The chorioal-
lantois (with cotyledons) are visible at right, 
top and left; it would normally surround the 
amnion (the two membranes are separated 
by the allantoic cavity), and the chorioallan-
tois would interface with the endometrium of 
the uterus.
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“Atlas” of normal organs

 Right (top and bottom images)→        

Normal endometrium and placenta, sheep. 
The yellow-tan endometrium is covered 
by a think tranparent chorioallantois. The 
white-pink caruncles (uterus) are more 
button-shaped than in cows, and are 
covered by a red cotyledon (placenta). Note 
the blood white blood vessels arising from 
the centre of the cotyledon, which will travel 
via the umbilical cord to the fetal lamb.

Above: 

Above: Normal chorioallantois, horse. The 
chorionic surface of the equine chorioallan-
tois has a diffusely villous or velvety appear-
ance, except for a few non-villous areas as 
shown in the lower photo.

↑ Above: Normal chorioallantois, bovine. A 
cotyledon is at the top. Note the thin trans-
parency of the intercotylendonary area.
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“Atlas” of normal organs

Above: 

photos), medulla, and pelvis. Note the pale 
fatty connective tissue around to the pelvis. 
Dog kidneys sometimes have peculiar 
morphologic features: 

• The deep cortex is often pale. In the 
images in the centre column, radial 
stripes representing collecting ducts are 
visible within this arc of pallor. 

• The outer medulla is often redder than 
the pale inner medulla.

Above: Normal kidney, cat. Cat kidneys 
have a unique morphologic appearance:

• Blood vessels are prominently visible on 
the capsular suface

• The cortex is usually yellow, because of 
fat droplets within the cytoplasm of the 
proximal convoluted tubules.

Left and centre images: Normal kidney, 
dogs. Note the capsular surface (top), 
cortex, corticomedullary junction contain-
ing arcuate arteries (visible in all of these 
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“Atlas” of normal organs

Above: Normal kidney, horse. Although 
not visible in these photos, the pelvis and 
urinary bladder of horses often contains 
pasty white crystalline material because of 
the high calcium carbonate content of horse 
urine.

Above: 
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“Atlas” of normal organs

Above: Normal humerus, calf. Proximal at 
right. In the distal femur, not the white line 
of the physis, that separates the epiphy-
sis (left) from the metaphysis (right of the 
physis). Note the following:

• The cortices

• Cancellous bone filling the epiphysis and 
metaphysis

• Tan-red fat with an absence of bone, 
in the marrow cavity of the diaphysis 
(centre).

Above: Normal distal limb, cow. Note the 
following:

• Dorsal surface of P3 is parallel to the  
dorsal hoof wall; these are separated by 
the laminae, and bound dorsally by the 
coronary band

• P1, P2 and P3 pedal bones, proximal 
and distal (navicular) sesamoid bones

• Distal piece of the metacarpal/metatar-
sal bone at right of upper image

• Joints: fetlock (at right of upper image), 
P1-P2 (pastern joint), P2-P3 (coffin joint)

• Deep digital flexor tendon
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evident in areas of liver and loops of bowel 
that contact the gall bladder. 

Postmortem trauma (abrasions, fractures) 
can be differentiated from that sustained 
during life by the absence of hemorrhage 
or an inflammatory reaction. Similarly, 
postmortem scavenging lacks evidence of 
adjacent tissue hemorrhage, and selec-
tively affects those tissues that are tastiest 
or most easily consumed: the eyes, rectum 
and external genitalia.

Learn to recognize these artefacts within 
tissues, and distinguish them from the 
changes that occurred before death and are 
they key to diagnosis.

Incidental findings are antemortem le-
sions that are of no functional conse-
quence. We mention them in pathology 
reports, but we don’t consider them as the 
likely cause of death, and keep searching 
for the “true” important lesion that is the 
cause of death or the basis for the clinical 
problem.

Common incidental findings will be covered 
in more detail in Systems Pathology (Phase 
III). A few include: calculus on the teeth, tiny 
blood-filled nodules on the atrioventricu-
lar valves, minor epicardial or endocardial 
hemorrhages, involution of the thymus, tiny 
foci of metaplastic bone in the lung, pleural 
adhesions, siderotic plaques on the splenic 
capsule, fissures at the edge of the liver, mi-
nor ulcers of the margo plicatus in horses, 
and mesenteric fat necrosis in cows.

Identify the abnormality
Don’t rush to the description. Instead, take 
time to observe the tissue and consider 
how it differs from normal, and whether the 
change is a postmortem artefact or a “real” 
antemortem lesion. There is no easy way 
to develop this skill except with practice, 
and with open discussion of why a change 
in the tissue is considered normal, artefact, 
or a true lesion. It goes without saying that 
it is critical to correctly identify the abnor-
mality: if you interpret an artefact as a real 
antemortem lesion, or if you consider a real 
lesion as normal or an artefact, then the rest 
of the diagnostic process will be flawed.

Describe the lesions

Description is the basis for scientific com-
munication, by which we are able to share 
information about lesions or diseases. De-
scription is the basis of the pathology report, 
which forms the legal record and archive 
of the findings. Description allows the vet-
erinarian to discuss cases with colleagues, 
and is an essential element when submit-
ting tissues to diagnostic laboratory. And, 
the act of description focuses and refines 
our observational skills, and thus enhances 
our ability to examine tissues in a detailed 
manner. Description rocks.

In gross (macroscopic) pathology, lesions 
are described in terms of their location, 
distribution, size, extent, shape, contour, 
colour, texture and strength. 

Consider three questions 
when identifying abnormalities in tissues: 

  1. Is it a normal anatomic structure?
  2. Is it a postmortem artefact?

  3. Is it different from the normal tissue?
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“Atlas” of some artefacts and incidental findings

Above: a fine example of autolysis in a 
bovine fetus. This fetus would not have a 
putrid smell (but instead has the stale smell 
of death), because this is autolysis rather 
than putrefaction.

Top left: The opened abdomen filled with 
red fluid, and all tissues are stained red. 
This represents imbibition of hemoglobin, 

when erythrocytes lyse after death. 

Bottom left: the normally lobulated bovine 
kidney is liquefying due to self-digestion. 

Top right: the liver is diffuse pale and would 
be friable.

This section of the notes is intended to illus-
trate some tissue changes that catch our 
attention during a postmortem examination, 
but do not represent the cause of death. 
These include artefacts (changes that 
occur in tissues after death), and common 
incidental findings (lesions in tissues that 
develop prior to death, but are not of clini-
cal or functional consequence and therefore 
are not relevant to the cause of death.

You are not expected to memorize these. 
Recognition of artefacts is a learning objec-
tive of the course, but you will not be tested 
directly on your knowledge of artefacts 
and incidental findings. Nevertheless, this 
knowledge will be handy so that these 
unimportant tissue changes do not distract 
you from identifying the “real” important 
lesion within the tissue, during an exam or 
in real life.
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Left and centre columns: normal lung (cat: 
top left; dogs: bottom left and top right). 
These lungs have varying degrees of 
patchy or diffuse reddening, due to redis-
tribution of venous blood to the lungs after 
death. Normal fresh lung has the salmon-
pink colour visible in the left panel. Deep 
and purposeful palpation is the key to distin-
guishing these changes from pneumonia: all 

in cows. The regurgitation and aspiration 
occur in the final moments of life. In contrast 
to antemortem aspiration that causes pneu-
monia, there is no reddening of the bron-
chial mucosa, and histopathology (image 
at left, bottom) shows plant material in the 
airways without any associated inflamma-
tory cells.

Atlas of some artefacts and incidental findings

three of these lungs have the pleasing soft 
and spongy texture of normal lung, whereas 
lungs with pneumonia would be more firm.

Right column →     Regurgitation of rumen 
content with aspiration into the bronchi. This 
is a relatively common incidental finding 
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Above: Lung, calf. Aspiration of blood into 
the bronchi is infrequently seen as a result 
of euthanasia by gunshot or captive bolt.

Above: The multifocal hemorrhages in 
the lung of this pig were thought to have 
occurred at the time of slaughter. This is a 
very uncommon artefact, and we would also 
consider antemortem hemorrhages due to 
sepsis, thrombocytopenia, vasculitis, etc.

↑ Above: Fibrous adhesions of the lung 
to the ribs (i.e. the visceral to the parietal 
pleura) is a common incidental finding 
in cattle and pigs. This results from prior 
pneumonia or pleuritis, but it is inactive and 
should not be considered as a cause of 
death.

Atlas of some artefacts and incidental findings

← Left: Fetal atelectasis, bovine fetus. The 
lung is deep red and collapsed because the 
calf has never breathed. The texture is soft, 
although lacks the sponginess of air-filled 
lung. It is not firm like a lung with pneumo-
nia. Opacity of the dorso-caudal pleura is 
normal in cattle.
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Above: Barbiturate deposition in the endo-
cardium of the right heart, dog. This is a 
very frequent artefact in small animals that 
were euthanized by intravenous administra-
tion of an excessively large amount of barbi-
turate. It affects the right atrium and ventri-
cle, and has a characteristic finely gritty 
texture. In these cases, the blood filling the 
lumen typically forms a brown slime that 
fails to coagulate.

The same lesions are seen in the pericar-
dium or pleura of animals euthanized by 
intracardiac injection. Hemopericardium can 
also be present in animals euthanized by 
the intracardiac route.

Above: “Chicken fat clot”, dog heart. The 
yellow material within the ventricle is coagu-
lated serum that has separated from the 
erythrocytes by gravity, after death. It is 
the same process that occurs in a red-top 
serum tube,  where centrifugation separates 
the serum and the erythrocytes. The mate-
rial looks a bit like cooled chicken fat in a 
pan, but it is really serum! It is of no diag-
nostic significance.

Atlas of some artefacts and incidental findings
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Above: Yellow-green discoloration of the 
viscera that lie against the gall bladder. As 
the gall bladder mucosa becomes perme-
able after death, the adjacent tissues 
become stained by the bile. It is a common 
postmortem artefect. Also, note the disten-

Above: Cat liver. The pallor is due to lipido-
sis, a real antemortem lesion. The green-
black discoloration of the liver tissue at 
lower right results from imbibition of bile 
pigments from the adjacent gall bladder.

Above: olive-brown discoloration of an auto-
lysed equine small intestine. The segment 
at the top of the photo is opened, showing 
the mucosa that is liquefying due to autoly-
sis.

Atlas of some artefacts and incidental findings

tion of the stomach by gas (tympany), due 
to postmortem gas production by bacte-
ria. After we die, our flora will survive and 
continue their metabolic activities for a 
while, until they are out-competed by the 
saprophytes that turn us to dust.
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Please recognize that description must 
be objective and factual, not judgement-
al or interpretive. We are simply recording 
what is present without offering an opinion 
on its significance or cause. It is sometimes 
inefficient or difficult to be completely objec-
tive when writing the description. However, 
at least initially, it is best to describe lesions 
objectively because these statements of 
fact cannot be proven wrong. In theory, an 
observant lay person (if they had knowledge 
of anatomy and of the appearance of nor-
mal tissues) should be as effective in writing 
a pathologic description as an experienced 
pathologist. In contrast, your interpretation 
of the lesions is a subjective inference that 
requires insight, knowledge, judgement and 
experience. Here is where your knowledge 
of veterinary pathology and of veterinary 
medicine is put to use. Even if the interpre-

Descriptions should be well-organized, so that the reader develops a 
clear mental picture of the lesion. The best organizational structure will 
vary depending on the specimen, but the following is a guideline: 
• If multiple types of lesions are present, describe one at a time
• Descriptions generally start with an overview of the location and distri-
bution of the lesion, then move on to the fine details of the lesion’s size, 
shape, colour, texture, etc.
• We usually describe the most important abnormalities first, and de-
scribe artefactual changes last, if at all. Arguably, this may introduce 
subjectivity to an otherwise objective factual description, but such re-
ports are more easily understood by the reader.

tation is flawed, your objective description of 
the facts ought to be correct.

Descriptions should be concise. The skill 
of concise description improves with prac-
tice, and involves describing the essential 
features of a lesion without wasting ink on 
unnecessary words that don’t add useful 
information or meaning. This skill will serve 
you well by allowing you to write records, 
reports, and laboratory submissions quickly 
but with the necessary details included. 

In general, lesions can be described us-
ing common English words plus anatomic 
terms. On the other hand, most “pathology 
words” (e.g. necrosis, hemorrhage, infarct) 
are only used in the interpretation or diag-
nosis, not the description. 

You should use present tense, avoid acro-
nyms or short forms, and not describe the 

Location & distribution
Size & extent

Shape & contour
Colour

Texture & strength

The kidney contains a single 
localized lesion that extends 
from mid-medulla to the cap-
sular surface, is 1 x 2 cm di-
ameter, affects 5% of the renal 
tissue, and is triangular with 
the apex in the medulla, well-
demarcated, flat, white-tan with 
a red margin, and is softer than 
but retains the strength of the 
adjacent tissue.

Close your eyes.
Can you picture the lesion, from 

the description? 

normal features or normal appearance of 
the tissue unless there is a specific reason 
to do so. 

A description should define and clearly com-
municate the significant morphologic abnor-
malities in a tissue. This clear written “pic-
ture” should allow those reading your report 
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to visualize the lesion and even formulate 
a morphological diagnosis without having 
actually seen the specimen! 

Although descriptions generally mention the 
location, distribution, size, extent, shape, 
contour, colour, texture and strength of le-
sions, not all of these features are relevant 
for every lesion. Omit those elements that 
are not relevant to the lesion you are de-
scribing.

Location
State the name of the affected organ or 
tissue. Wherever possible, precisely specify 
the location of the lesion; for example, in 
the renal cortex, pleura, white matter of the 
parietal lobe of the cerebrum, periphery of 
the right middle lung lobe, or septal cusp of 
the left atrioventricular valve. Describe the 
lesion’s proximity to anatomic structures, 

This is the kidney described on the previous 
page. Is it just as you pictured it?

such as the bronchi, or a tendency to track 
along mesenteric blood vessels, or that part 
of the liver adjacent to the stomach. Lesions 
in the digestive tract may have a mucosal 
or serosal location, or are transmural if they 
involve all layers. Be as precise as you can 
in specifying the anatomic location, because 
this can give an important clue to pathogen-
esis.

Any abnormalities of position should be 
noted. 

Descriptors of location include cranial, 
rostral and caudal; ventral and dorsal; left 

and right; lateral and medial; axial and 
abaxial; central and peripheral; and super-
ficial and deep. Although you can use 
plain English words for your descriptions, 
anatomic terms allow us to describe lesions 
more concisely and more precisely.

Distribution
The distribution of the lesion is often the 
single most useful observation, giving valu-
able insight into the nature of the injurious 
event. Terms to describe the distribution 
of lesions are common English words, but 
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some carry some precise meaning that you 
might not have previously considered (eg, 
diffuse, generalized, localized). 

Wherever possible, the anatomic basis for 
a lesion’s location and distribution should 
be described, as this is sure to be a clue 
to pathogenesis. In paired or symmetrical 
organs (kidney, brain, etc.), lesions may be 
unilateral or bilateral, and symmetrical or 
asymmetrical. In lung and liver, a lobar/lob-
ular distribution affects some lobes/lobules 
entirely but spares others. A segmental le-
sion in a tubular organ (e.g., intestine) sug-
gests a localized insult or a vascular basis 
for the disease. Radially arranged lesions in 
the renal cortex suggest they are based on 
the arcuate blood supply or the agent has 
arrived via the collecting ducts. Other terms 
to describe distribution of lesions include 
coalescing, patchy, mottled and dappled.

Size & extent

The size of lesions, unlike colour or distribu-
tion, does not usually give much insight into 
the cause, but is critical for determining the 
impact of the lesion on overall tissue func-
tion. Describe size using metric (SI) units. 
Do not describe lesions in terms of rela-
tionship to familiar objects, because these 
objects are not of uniform size (“the size of 
a grape”) and your audience may not be fa-
miliar with them (“the size of a sliotar” would 
be understood by every vet student at UCD, 
but not at OVC). When lesions range in 
size, describe the minimum and maximum 
sizes; for example, “1-3 cm diameter nod-
ules”. Uniformity in size can be mentioned.

Describe the number of lesions present, but 
recognize that the exact number usually 
carries little value. “About 30” or “innumber-
able” is generally sufficient.

The extent of a lesion can be expressed as 
the percent of the organ (or part of the or-

gan) that is affected. For some organs such 
as lung, liver, kidney, this is an key predictor 
of functional significance. One can provide 
a magnificent description of a lesion, yet fail 
to mention that it involves only one percent 
of the organ and is thus unlikely to have any 
functional significance. 

Shape, demarcation & contour
The shape of lesions is usually described 
in simple geometric terms: spherical, rect-
angular, diamond-shaped, triangular, ovoid, 
elliptical, etc. Shape may give a clue to the 
pathogenesis; for example, triangular or 
other sharply angular lesions are often in-
farcts, or have a basis in the lobular anato-
my of the organ. 

Focal or multifocal lesions are described 
as well-demarcated or poorly demarcated. 
Well-demarcated lesions might be restricted 
to an anatomic structure such as a lung lob-
ule, or could be a distinct structure such as 

The SIZE of the 
lesions should be 

QUANTIFIED, by stat-
ing the percentage of the 

organ or tissue affected, the 
number of lesions, their approxi-

mate diameter expressed as 
a range or as an average, 

and/or the weight of 
the affected tissue.

As seen from a distance, lesions may be localized to one lobe of the liver, or 
generalized throughout all lobes. Localized and diffuse are thus opposites.

In terms of the “close-up” distribution of lesions within the affected part of 
the tissues, the lesion is said to be:
• diffuse if the affected tissue is uniformly affected, like gas diffusing into a 

room
• focal or multifocal if the lesions comprise randomly distributed spots or 

nodules
• zonal is a non-random distribution mainly used for liver (eg. lesions in the 

periacinar zone of all liver lobules).
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a parasitic cyst, or a tumour that is expans-
ile but non-infiltrative. 

Surface contour can be particularly useful 
in thinking about underlying processes. In 
general, raised areas imply that something 
has been added to the tissue, such as cells 
(inflammation, hyperplasia, neoplasia), fluid 
(edema or blood), or gas (due to bacte-
rial growth in tissues). Depression of the 
surface below that of the adjacent tissue 
is usually the result of fibrosis, or loss of 
tissue such as from atrophy or necrosis. 
Most lesions of necrosis have a flat surface 
contour, which may represent no change 
in tissue volume, or simply a change that 
cannot be detected grossly. Other fun words 
to describe the surface contour include 
bulging, nodular (a raised mass), exophytic 
(abruptly protruding), sessile (attached to 
the organ by a broad base), pedunculated 
(attached by a narrow stalk), papillated 
(shaggy), villous (finger-like), rugose, corru-
gated, fissured, serrated, soft, pitted, cavi-
tated, or sunken.

Colour
The colour of a lesion is relatively easy to 
describe; red, white, yellow, black and tan 
are the most commonly encountered co-
lours in both healthy and diseased tissue. 
Avoid using the suffix “-ish”: if a lesion is not 
quite white, saying “white-ish” does not give 
us any guidance as to the direction in which 
this lesion deviates from the ideal of white. 
“Yellow-white” would better communicate 
the actual colour. More refined indicators 

of colour are encouraged: amber, bronze, 
ochre, olive, coffee, and ecru are more pre-
cise than “tan”, although it should be recog-
nized that these names may be interpreted 
differently by others, and a visit to any paint 
store will prove that this approach can be 
overdone. 

The perception of colour is also influenced 
by how closely one examines the change. 
A liver might looks orange from a distance, 
but closer inspection reveals alternating 
zones of red and tan. This precise observa-
tion is surely more informative of the cause. 
Since colour change often is not uniform, 
some handy adjectives include variegated, 
mottled, marbled, and coalescing. 

Colour potentially carries information about 
the nature of the pathologic process. In 
general, red is the colour imparted to tis-

sue by increased amounts of hemoglobin 
such as in areas of hemorrhage (focal) or 
congestion or hyperemia (diffuse). White 
can indicate the presence of inflammation, 
neoplasia, necrosis, fibrosis, or mineral 
deposits. Yellow may also indicate inflam-
mation (pus), bilirubin (icterus), lipid (fatty 
liver), or fibrin (on the surface of an organ). 
Green colouration may be seen with bile 
pigment, eosinophilic inflammation, necro-
sis (gangrene), some algal or fungal infec-
tions, hemosiderin (hemoglobin breakdown 
products), or putrefaction. Black colouration 
may indicate the presence of melanin, blood 
(hypoxic blood or hemoglobin breakdown 
pigment), necrosis, trematode pigment, ex-
ogenous carbon or hydrogen sulfide (from 
the gastrointestinal tract).

Texture & strength

Descriptive terms
1. Location & distribution
2. Size & extent
3. Shape, demarcation & contour
4. Colour
5. Texture & strength

Can
 yo

u 
pic

tu
re

 th
e 

les
ion

, 

fro
m its

 d
es

cri
pt

ion
?



30

Descriptors of consistency include those 
that estimate the firmness of a tissue, and 
those that estimate the strength. While 
there is a tendency to equate firm with 
strong, and soft with weak, this is clearly 
not true. Fishing net is soft and pliable, yet 
is very strong. A soda cracker is firm, yet 
crumbles easily. 

These descriptive words must be used in 
context of the adjacent normal tissue, since 
a lesion described as firm when found in a 
liver would likely be perceived as soft if it 
were to occur in bone. In general, increas-
ing degrees of tissue hardness can be 
described as soft, rubbery, firm, and hard; 
although the meaning of these terms will dif-
fer from one person to the next.

Other adjectives describing tissue texture 
may be useful. Turgid is a type of firmness 
that is due to an internal fluid pressure. 
Abscesses, for example, may feel turgid yet 
collapse readily when incised. Gritty texture 
suggests mineralization. Caseous lesions—
resembling feta cheese—are crumbly and 
somewhat dry. Elastic material on a surface 
is usually fibrin. Spongy lesions usually con-
tain multiple pockets filled with fluid or air. 
The texture of fluids may be described as 
watery, viscid, mucoid, gelatinous, creamy, 
clotted, or inspissated.

The strength of tissue must always be 
judged by the cut surface, as it is obscured 
by the fibrous capsule. Tissue strength may 
be described as friable if it is weak and 
breaks apart easily, or tough if it has greater 

Components of the 
morphologic diagnosis

• Organ or tissue affected
• Severity: mild, moderate, severe
• Time: acute, subacute, chonic
• Distribution: diffuse, multifocal...
• Pathologic process: inflamma-

tion, neoplasia, necrosis... 
+ a modifier: fibrinous, granulo-
matous, necrotizing, proliferative

than normal strength. Loss of strength or 
friability is the most reliable and consistent 
indicator of necrosis. A tissue that is tougher 
than normal usually contains fibrous scar 
tissue. A liver with hepatic lipidosis feels 
quite firm, yet breaks apart readily once 
you apply some digital pressure to the cut 
surface; it is thus “firm but friable”. 

Interpret the lesions

Infer the pathologic process
Pathologic process is the conceptual 
change occurring within the tissue that 
is induced by the causative agent, and 
explains the observed lesions. The patho-
logic process is not a tangible real thing, it 
is a concept that humans have created to 
explain what is happening in tissues. The 
pathologic process results in development 
of a lesion; lesions are real things that can 
be observed and measured. Some patho-
logic processes are:

• Inflammation (indicate where possible: 
fibrinous, granulomatous, neutrophilic/
suppurative)

• Necrosis, ischemia, infarct, infarction
• Edema, hemorrhage
• Atrophy, hypertrophy, hyperplasia, 

dysplasia, metaplasia, neoplasia
• Aplasia, hypoplasia, atrophy
• Fibrosis
• Mineralization, lipidosis, melanosis
• Thrombosis, embolism

• Congestion, hyperemia, hemorrhage

We infer the pathologic process based on 
our description of the lesions. Guidance 
on how to use descriptive findings to infer 
the pathologic process are given in “Part II: 
Description as a basis for interpretation”.

Construct a morphologic 
diagnosis
The morphologic diagnosis is an initial inter-
pretation based only on the morphology of 
the lesions. Your observations and descrip-
tion reflect the facts of the lesion. In con-
trast, the morphologic diagnosis is the first 
stage of interpreting or making inferences 
about the nature of those lesions. 

Morphologic diagnoses are a tool for prob-
lem solving. It is too intellectually difficult 
to jump from description to diagnosis. The 
morphologic diagnosis is a middle step 
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that helps us consider all the various pos-
sibilities, and therefore is a more rigorous 
approach to determine the cause, patho-
genesis, functional importance, and clinical 
manifestations. 

Morphologic diagnoses include 5 elements:
• Severity: a subjective estimate of the 

expected significance of the lesion. Mild, 
moderate or severe.

• Duration: acute, subacute or chronic.
• Distribution of lesions: multifocal, diffuse, 

localized, generalized, etc.
• Pathologic process: inflammation, necro-

sis, edema, etc. 
• Organ or tissue, or component of the 

tissue affected: hepatic, small intestinal 
mucosal.

Here is a more detail discussion of the ele-
ments of a morphologic diagnosis.
Severity: This is your estimate of mild, 
moderate, severe. These terms are subjec-
tive, but communicate your interpretation of 
the lesion’s importance. It can reflect how 
extensive the lesion is within the organ, or 
how serious the lesion is for the animal. 
Sometimes these two meanings are in 
conflict: it seems inappropriate to call a 
tiny lesion in the brainstem mild if it caused 
death. Similarly a visually dramatic lesion 
that is present throughout an organ might 
not be called “severe” if we knew it was 
functionally unimportant or would not result 
in any illness.

Duration: Acute, subacute and chronic are 
not precisely defined with respect to the 

relapsing for a long time, or fails to 
respond to treatment over a suitably 
long time. Chronic lesions are those 
that have had adequate time to spon-
taneously resolve but have not done 
so. Some might call a disease chronic 
if it lasts for longer than 21 days; others 
might require it to last for more than 3 
months; this probably depends on the 
specific illness. 

Distribution: see the earlier notes.

Pathologic process: see the previous 
section.

Tissue: this can take the form of a:

• Noun: liver, skin, kidney cortex, grey 
matter of brain

• Adjective: hepatic, cutaneous, renal 
cortical

• Greek prefix: hepatitis, nephropathy, 
polioencephalitis

A few special rules apply:

a) Inflammatory lesions usually mention 
the the organ and inflammation (“-itis”) in a 
single word: hepatitis, dermatitis, glomerulo-
nephritis. Pneumonia is inflammation of the 
lung. Communication is the key: keep it sim-
ple if the Latin translation is too complex to 
permit useful communication—inflammation 
of the lacrimal gland may be more effective 
than sialodacryoadenitis, if your audience 
doesn’t know this word.

b) For neoplasms, the morphologic diagno-

Examples of 
morphologic diagnoses:

• Mild chronic multifocal generalized 
suppurative pneumonia
• Severe acute cranioventral fibrin-
ous bronchopneumonia
• Acute multifocal hepatic necrosis
• Diffuse adrenocortical atrophy 
• Generalized multifocal renal hem-
orrhages
• Locally extensive soft tissue hem-
orrhage of the distal right foreleg
• Small intestinal adenocarcinoma
• Osteosarcoma, right proximal 
femur

number of days they have been occurring. 
We don’t state the duration in cases of 
neoplasia because it is not sensible to do 
so.

• Peracute: appearing very suddenly 
without prior clinical signs of illness.

• Acute: a disease that has developed so 
recently that it hasn’t yet had a chance 
to resolve (e.g., less than 4-7 days).

• Subacute: between acute and chronic.

• Chronic: persistent or recurrent or 
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sis is typically only 2-3 words: the organ or 
tissue involved (as an adjective or prefix), 
the type of neoplasm (adenoma, carcinoma, 
sarcoma etc.), sometimes the distribution, 
and “metastatic” or “invasive” if relevant. 
Examples include dermal sebaceous ad-
enoma, invasive hepatic carcinoma, and 
multifocal splenic hemangiosarcoma.

c) Sometimes, the severity or duration of 
the lesion cannot be determined or is irrel-
evant. In those circumstances, these com-
ponents may be omitted. Two examples:

• The severity and duration might not be 
given for neoplasms, because even a 
small tumour could be fatal if it metasta-
sized or effaced a vital structure, and the 
duration usually cannot be determined.

• If there is no evidence of fibrosis, it 
is often impossible to determine if an 
inflammatory lesion is acute or chronic. 
In these circumstances, omit the dura-
tion. On the other hand, when it can be 
determined, this information is critical 
to accurately communicate the disease 
process (e.g. severe acute fibrinous and 
suppurative bronchopneumonia).

Interpret the likely cause, 
pathogenesis, histologic 
correlates, and anticipated 
clinical appearance
This step involves integration of the above 
observations and interpretations with addi-
tional case information (signalment, clinical 

signs, number of animals affected, re-
sponse to treatment, etc) using your knowl-
edge gained from this and other courses, 
your experience, and your insights, in order 
to infer the likely cause, pathogenesis, 
functional importance, and clinical manifes-
tations. 

It is a serious mistake to jump directly 
from observation to cause. We encourage 
a step-wise approach to case interpreta-
tion: find the thing that is abnormal, then 
describe it objectively, then think about the 
pathologic process and other components 
of the morphologic diagnosis. This is a more 
rigorous approach to diagnosis, because 
you can consider various diagnostic pos-
sibilities (i.e., differential diagnoses) instead 
of a tunnel-vision focus on the first disease 
you happen to think of. 

It doesn’t always work this way: experi-
enced practitioners or pathologists may 
look at a puppy with enteritis or a cat with 
an intestinal tumour and immediately say 
“That looks like parvoviral enteritis” or “That 
lesion is intestinal lymphoma”. They can do 
this either because they are going though 
this same step-wise process quickly in their 
minds, or because they have seen the le-
sions before and are recognizing the pat-
tern. In the latter case, it would be a mistake 
to stop at that point. After making a quick 
tentative diagnosis, always revisit the speci-
men and go through the process of descrip-
tion, interpretation, then consideration of 
various diseases or causes. When we leap 
to a diagnosis, we commonly overlook other 

possibilities and ignore clues that point to 
a different conclusion. You are Sherlock 
Holmes, or Hercule Poirot. Investigate the 
case methodically: consider all of the vari-
ous possibilities, eliminate or de-prioritize 
some diagnoses based on the character 
and spectrum of the lesions as well as other 
case information, conduct additional testing 
to confirm or refute the most likely differ-
ential diagnoses, and reliably arrive at the 
correct diagnosis.

How to investigate 
gross lesions

1. Identify the lesions
• Identify the tissue and normal 

structures 
• Recognize artefacts and 

incidental findings
• Identify the abnormality

2. Describe the lesions
3. Interpret the lesions

• Infer the pathologic process
• Construct a morphologic 

diagnosis
4. Interpret the likely cause, 

clinical appearance, histologic 
correlates, pathogenesis
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Concepts of disease
We can consider the development of dis-
ease on several conceptual levels. It is 
important to understand these terms—dis-
ease name, cause, pathologic process, 
pathogenesis—because they shape our 
understanding of how disease develops. On 
a more practical level, these are always the 
subject of exam questions, and giving an 
cause when asked for a pathologic process 
is disappointing.

Name of the disease is the name that we 
commonly call the disease, such as Johne’s 
disease, strangles, or diabetes mellitus.

Cause is what initially induces the disease 
or incites its development. The may be an 
external agent, and exposure of the ani-
mal to this agent triggered development 
of disease. Other causes can be intrinsic, 
such as genetic mutations or autoimmunity. 
Examples of causes are Mycobacterium 
paratuberculosis, feline herpesvirus-1, lead 
poisoning, acetaminophen toxicity, vitamin 
D deficiency, exposure to heat or cold, 
trauma, and mutation in the gene MYBPC3. 
(These are sometimes called etiologies, but 
etiology is technically the scientific discipline 
involving the study of causation ... some 
trivia).

Lesion is an observed change within tissues 
that developed prior to death. It is real, and 
can be observed or measured in some way. 
Lesions can be seen grossly (e.g. multiple 
white nodules in a liver, or firmness of the 
cranioventral lung), or microscopically (neu-

trophils within the grey matter of the brain; 
hypereosinophilic cytoplasm and pyknotic 
nuclei in hepatocytes). 

Clinical signs are abnormalities that can be 
observed in a live animal. Examples include 
cough, difficulty breathing, reduced food 
intake, lameness, seizures, fever, etc.

Pathologic process is the concept of what is 
occurring within the tissue, induced by the 
cause of the disease. Examples of patho-
logic processes are inflammation, neopla-
sia, necrosis, hyperplasia, mineralization, 
fibrosis, and many others. The pathologic 
process is not something we observe (those 
are lesions or clinical signs) but instead is a 
conceptual idea of what is occurring within 
the tissues. 

Pathogenesis is an explanation or a story of 
how the disease developed. 

The pathogenesis begins with the inciting 
cause or initial incident, then describes the 
sequence of events leading to the observed 
lesions or clinical signs. For example:

• The pathogenesis of subcutaneous edema 
in Johne’s disease is:

Mycobacterium paratuberculosis infection in 
the intestine… infiltration and activation of 
macrophages… secretion of inflammatory 
mediators by macrophages… leaky blood 
vessels in the intestinal mucosa… protein 
loss into intestine… low blood protein lev-
els… reduced oncotic pressure in blood… 
peripheral edema.. swelling of the subman-
dibular tissue. In this example, Mycobacte-

rium paratuberculosis is the cause, Johne’s 
disease is the name of the disease, granu-
lomatous inflammation is the pathologic pro-
cess, edema is the lesion, and swelling of 
the submandibular tissue is the clinical sign.

• Multifocal pulmonary abscessation in 
a feedlot steer might have the following 
pathogenesis: carbohydrate over-feeding… 
rumen bacteria metabolize carbohydrate… 
rumen acidosis… overgrowth of Fusobac-
terium… inflammation of the rumen… entry 
of Fusobacterium into the portal blood-
stream… hepatic abscessation… erosion 
into vena cava… embolic showering of bac-
teria/debris into lung. In this example, ex-
cessive carbohydrate ingestion is a cause, 
“grain overload” is the name of the disease, 
and inflammation is a pathologic process.

• Dogs with ACTH-secreting pituitary adeno-
mas develop enlarged bronze-coloured liv-
ers, with the following pathogenesis: ACTH-
secreting pituitary tumour… increased 
cortisol production by adrenal cortex 
(hyperadrenocorticism)… cortisol induces 
glycogen accumulation in hepatocytes… 
liver enlargement and bronze colour. In this 
example, the cause of the pituitary tumour 
is not known, hyperadrenocorticism is the 
name of the disease, glycogen accumula-
tion is the pathologic process, and bronze 
coloration is the lesion.

Main point: pathogenesis is a sequence 
of steps from the cause to the observed 
changes, which may be lesions or clinical 
signs.
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Sequence of events in development of disease
Cause

Pathogenesis

Pathologic process

Lesion

Clinical signs

Gentamicin

Distribution to kidney, in-
creased concentration in 
urine filtrate

Necrosis of renal tubular epi-
thelial cells

Gross: Renal pallor. Histo: 
Pyknosis, hypereosinophilic 
cytoplasm, detachment of 
renal tubular epithelial cells

Drinking more (polydipsia), 
increase urine volume (poly-
uria), lethargy, vomiting

Mannheimia haemolytica

Immune evasion (leuko-
toxin), triggers inflammation 
(lipopolysaccharide), with 
increased vascular perme-
ability and neutrophil recruit-
ment

Inflammation (suppurative 
and fibrinous)

Red-purple discoloration and 
firmness of cranioventral 
lung

Cough, fever, difficulty 
breathing



Part II. Description as a basis for interpretation

This section provides examples of the 
descriptive features that were covered in 
the prior sections, and is an introduction 
to using those descriptive features as a 
basis for interpreting lesions and inferring 
the likely pathologic process, cause, 

pathogenesis and clinical significance. The 
intent is NOT for you to memorize all these 
points, but to use them as examples of how 
descriptive features are used, and can be 
useful for interpretation. Many of the points 
covered in this section will be discussed 

more fully in Systems Pathology (Phase III) 
and are beyond the scope of this course. 
You are only responsible for those points 
that are relevant to the learning objectives 
described at the beginning of the notes.



36

• State the organ or tissue affected, in every description.

• Be as precise as possible in describing the location of lesions. This provides important 
clues to the cause, pathogenesis, and significance of lesions

Below: Horse, esophagus. The thickening 
of the esophagus is due to expansion of 
the muscular layer. Esophageal muscular 
hypertrophy is of unknown cause and 
usually of no significance, but it is important 
to distinguish this from mucosal lesions.

Bottom: Cow, small intestine. Intestinal 
mucosal thickening, typical of Johne’s 
disease (paratuberculosis).

Horse, heart. Aortic valve dysplasia. 
The important feature of the nodular 
lesions is that they affect the valve, and 
specifying which valve is affected is key to 
understanding the clinical manifestations of 
this lesion.

Location is key to interpreting lung lesions.

Above: Dairy calf. The cranioventral 
distribution indicates bronchopneumonia, 
and implies that the cause is a bacterial 
pathogen entering via the airways.

Below: Puppy with parvoviral enteritis and 
secondary sepsis. The location of the dark 
red-black areas at the periphery of the lung 
is key to identifying them as infarcts, which 
have developed secondary to sepsis.

Location of lesions
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Location of lesions

Recognizing that cylindrical structures fill 
the lumen of blood vessels is critical to 
identifying them as thrombi.

Below: Dog, cranial vena caval thrombosis 
around a pacemaker lead.

Bottom: Calf, pulmonary arterial embolism 
from endocarditis of the right atrioventricular 
valve.

Above. Dog, sectioned limbs. The location 
of the dark discoloration specifically involves 
the distal extremities of all four limbs. This 
consistent location suggests ischemia as 
the mechanism of tissue damage, and was 
probably the result of sepsis in this case.

Location begets the diagnosis for two 
cerebral lesions.

Above: Horse. Location of the yellow 
lesions in white matter identifies the lesion 
as leukoencephalomalacia, caused by 
ingestion of moldy corn.

Below: Calf. The yellow lesions (which are 
auto-fluorescent under UV light, at bottom 
right) are 
located in the 
cerebral cortical 
grey matter.
This identifies 
them as polio-
encephalo-
malacia, in this 
case due to 
sulfur toxicity.



38

Location of lesions

Above: Dog. The cortical location of the 
triangular lesion identifies it as a renal 
infarct, due to obstruction of the arcuate 
artery by a thrombus.

Below: Horse. The location of the olive 
green lesion in the deep medulla is 
characteristic of ischemic damage due to 
NSAID toxicity.

Below: Dog. Clue #1: the dilated spaces 
represent renal pelvis. Clue #2: the lesion 
affects only one of the kidneys. These 
features can only be explained by unilateral 
ureteral obstruction, in this case due to 
urothelial (transitional cell) carcinoma.

Two lesions of periosteal new bone 
formation.

Above: Dog. The lesions affects the entire 
diaphysis but spares the epiphyses, typical 
of hypertrophic osteopathy. This disease 
usually develops secondary to a lung mass.

Below: Cow, affecting the epiphysis adjacent 
to the joint, due to chronic arthritis.

Below: Pig, thoracic cavity. The lesion does 
not affect the lung tissue per se, but only 
the pleura. Fibrinous pleuritis has different 
implications than fibrinous pneumonia, 
and specific location (i.e. pleura) is the key 
distinguishing feature.
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Dog. The lung is diffusely red, and firmer 
than normal with a liver-like texture. This 
distribution typifies interstitial lung disease.

Dog. The spleen is uniformly enlarged. 
Diffuse splenomegaly can be caused by 
infiltration of leukemic cells.

Dog. The lung is diffusely purple, except for 
a few remaining red areas along the ventral 
aspect. This represents congestion, and the 
distribution reflects death occurring in dorsal 
recumbency during anesthesia.

• Diffuse: the tissue is affected uniformly, like a gas diffusing through the air. The colour 
on a solidly painted wall has a diffuse distribution. Multifocal or zonal are opposites of 
diffuse.

• Unless otherwise specified, diffuse lesions are assumed to be generalized (present in 
all areas of the organ or tissue). “Localized diffuse” lesions are usually termed focal or 
localized.

• Extensive patchy lesions may blur the distinction between diffuse and multifocal: 
diffuse lesions may differ in intensity across a tissue.

• Diffuse lesions imply a uniform exposure and response of the tissue to the disease-
causing stimulus.

Distribution: diffuse
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Above and below: Dog. The body is 
diffusely icteric. This does not mean that 
all parts of the body are yellow, as the hair 
remains white, and the muscles and heart 
are still red. But all parts that are capable of 
yellow discoloration by bile pigments have 
turned yellow.

Below: Pig lung. Interlobular septa are 
diffusely expanded by clear fluid (edema). 
The lesions affects the interlobular septa 
uniformly, although the lung tissue itself is 
not visibly affected.

Cow. Diffuse thickening of small 
intestinal mucosa. Johne’s disease 
(paratuberculosis).

Distribution: diffuse

Below: Pig lung. Diffuse fibrinous pleuritis 
caused by hematogenous Haemophilus 
parasuis infection. Fibrin covers the entire 
pleural surface, although the severity varies 
from place to place.

Below: Dog, emphysematous cystitis 
(urinary bladder). Diffuse thickening and 
air-filled spaces in the mucosa.
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Dog. The umbilicated nodules are 
carcinoma that metastasized to the liver 
through the blood.

Aborted piglet. The multifocal lesions 
have a generalized distribution over the 
entire body surface, and are caused by 
hematogenous spread of swine pox virus. 
The white rims of the lesion represent 
epidermal hyperplasia induced by the 
virus, while the red depressed centres are 
erosions that develop after the infected 
epithelial cells undergo necrosis.

Aborted lamb. Multifocal raised “target-
shaped” lesions in the liver, representing 
inflammation and necrosis caused by 
hematogenous spread of Campylobacter 
fetus subspecies fetus.

Feedlot steer, esophagus. Tiny multifocal 
erosions on the mucosal surface represent 
necrosis caused by hematogenous spread 
of bovine viral diarrhea virus.

• Generalized: lesions are present in all parts of the organ or tissue. Generalized is the opposite of localized.

• Multifocal lesions are usually randomly distributed: lesions have a haphazard distribution, not based on specific anatomic structures. 
In contrast, zonal lesions may appear multifocal but have a regular (non-random) distribution.  

• Multifocal lesions vary in shape and surface contour. Many pathologic processes cause generalized multifocal lesions: inflammation, 
necrosis, neoplasia, hemorrhage, and mineralization.

• This pattern generally implies that the stimulus arrived in the tissue by a blood-borne route.

Distribution: generalized random multifocal
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Focal: a single lesion, that may be well- or poorly-demarcated. This pattern implies a single point exposure to a damaging stimulus (eg. 
focal trauma), a rare event occurring once (eg. development of a benign neoplasm), or a lesion filling a single anatomic structure.

Dog, adrenal gland. A focal adrenocortical 
adenoma expands the cortex. Neoplastic 
transformation is a rare event, and the 
single mass arises from this clone of 
transformed cells.

Dairy calf. A focal cystic lesion arises from 
the liver.

Distribution: focal

Dog, brain. A focal neoplasm in the pyriform 
lobe (arrow). The diagnosis was malignant 
astrocytoma.

Horse. Osteochondritis dissecans, causing 
focal detachment of the cartilage.

Sheep. Focal osteomyelitis of maxilla, due 
to bacterial infection penetrating from the 
oral cavity. The chronic inflammation incites 
new bone formation in the area of the 
infection.
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Cow. Hemorrhage in the soft tissues, due to luxation of the hip joint. 
Either focal or localized is appropriate to describe the distribution of 
this lesion.

Distribution: localized

Localized: involving one part or area of a tissue: the opposite of generalized.

Single lesions are usually termed focal. In contrast, the term localized is used to describe larger 
lesions that don’t affect the entire tissue. Wine spilled on a carpet makes a focal lesion; a cracked 
water pipe floods a localized area of the basement.

Neonatal calf, liver. Showering of bacteria from the umbilicus 
caused a localized area of multifocal suppurative inflammation. 

The lesions are localized rather than generalized, because the 
blood in portal veins draining the umbilicus selectively perfuses the 
right side of the liver.

Horse. Bacterial infection of the right hind limb has induced 
inflammation, resulting in edema of the affected area. The edema 
is not generalized throughout the body, but instead is localized to 
the area of the infection.

Right. Horse, thorax. Overlying 
the ribs near the vertebrae, 
the parietal pleura contains 
a localized area of 
petechial hemorrhage. 
The horse had 
endotoxemia due to 
bacterial colitis, and 
also had localized 
areas of petechiation 
in other tissues.
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Dog, thoracic cavity. The right middle lung 
lobe has undergone venous infarction as a 
result of torsion. The site of torsion is visible 
in the lower photo. The fact that the lesion 
affects one entire lobe (i.e. lobar) points to 
torsion as one possible cause.

Dairy calf, lung. These cranioventral lesions 
of bronchopneumonia have a lobular 
distribution. At the junction of normal and 
abnormal, it is apparent that some lobules 
are entirely affected (purple-tan) while 
others are normal (salmon pink). This 
reflects slow spread of infection via the 
airways, with enough time to involve some 
lobules entirely but spare others.

Identifying the anatomic basis for the location or distribution of a lesion 
provides an important clue to understanding how a lesion developed.

Feedlot calf. This lung has cranioventral  
lesions that contain the cavities shown. 
The nature of these cavities was obscure, 
until further dissection revealed they form 
tracts leading to large bronchi. Discovering 
the anatomic basis made it obvious that 
the cavities represent bronchiectasis: 
permanent dilation of bronchi as a result of 
chronic inflammation.

Distributions corresponding to specific anatomic structures
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Distributions corresponding to specific anatomic structures

Dog, spinal column with dorsal 
laminectomy. Recognizing the white friable 
material as extruded disk material is 
easy, once it is identified that the location 
corresponds to the intervertebral disks.

Feedlot calf, small intestine. The cause of these well-demarcated, depressed, hemorrhagic 
lesions was unknown, until it was recognized that the location and shape correspond to 
Peyer’s patches. The lesion is characteristic of bovine viral diarrhea virus infection, which 
causes necrosis of the lymphoid tissue forming the Peyer’s patches.

Calf, pluck. The cranial part of the 
esophagus is red due to congestion, while 
the caudal part is blanched due to exclusion 
of the blood. This is a “bloat line”. In bloated 
calves, distention of the rumen forces blood 
from the abdominal and thoracic cavities 
and obstructs venous drainage from the 
head and neck, leading to the changes 
observed. 

The key observation is that the line of 
demarcation (the “bloat line”) corresponds 
to a specific anatomic structure, the thoracic 
inlet. 

Cat, small intestine. The white lesions are 
pyogranulomas, in a linear arrangement 
that corresponds to lymphatic vessels in the 
mesentery. Lymphangitis, FIP.

The green mass is focal and well 
demarcated because it is a single anatomic 
structure, the gall bladder. Dog, gall bladder 
mucocele.
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Distributions corresponding to specific anatomic structures

The diagnosis in each of these cases requires identification of the specific anatomic structure affected by the lesion:
• Top left: Equine, Nocardia placentitis. The pale area of necrosis and inflammation affects the area adjacent to cervix, suggesting that 

the pathogen entered the uterus via the cervix and vagina.
• Bottom left: Aborted goat kid, goitre due to iodine deficiency. Bilateral masses in the expected location of the thyroid glands. 
• Top centre: Dog, pituitary adenoma. The location of the tumour corresponds to pituitary gland, and expands into hypothalamus.
• Bottom centre: Foal, colonic lymphadenitis caused by Rhodococcus equi. Recognizing the mesocolonic masses as lymph nodes is 

key to the diagnosis.

Caribou, distal limb. The pus-filled tracts 
correspond to the joints and tendon 
sheaths, and this explains the distribution of 
the lesion in the distal limb.
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Size & extent

Size and extent of lesions could be given as the absolute dimensions (for example, in centimeters), or as the weight of the affected organ 
or lesion, or as the percentage of the tissue that is affected by the lesion. Each of these measurements provides information of different 
value, which will be more or less useful depending on the context.

These two lesions are nearly identical 
except for the percentage of lung tissue 
affected. In organs where size or mass 
is relevant to function–lung, liver, kidney, 
intestine, endocrine glands–it is essential to 
state the percentage of tissue affected.

Weight of the affected tissue, compared to normal, would be an objective way to 
communicate the size of these lesions. Middle (top and bottom): Horse, post-surgical 
pulmonary edema. Right top: Dog, enlarged congested liver due to right heart failure.
Right bottom: Dog, splenomegaly due to leukemia.
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Size and extent

Describing the size of a tissue in relation to 
a structural reference can be useful. 

Above: The size of the adrenal cortex might 
be described as 2-3 mm thick, but in this 
case it would be more useful to describe the 
ratio of cortex: medulla as 1:3 compared to 
normal  of 1:1.  Dog, adrenocortical atrophy 
causing hypoadrenocorticism.

Recognizing abnormalities requires 
knowledge of the size of normal organs, 
which is mainly gained by experience.  
Alternatively, stating the absolute 
measurement provides a record of the 
findings, which can later be compared to 
species-matched and age-matched controls 
or to published reference values.

Below: Bulldog, tracheal hypoplasia. The 
trachea has outer and inner diameters of 5 
and 10 mm respectively, with overlapping 
of the ends of the tracheal cartilage. The 
laryngeal lumen is narrowed to 5 mm with 
2-fold thickening of the mucosa. 

Note that these findings represent the 
dimensions in death, but muscular 
contraction may have held these structures 
open in life.

Above: The liver is enlarged by about 50%.  
Dog, hepatic congestion and hepatomegaly 
due to right heart failure.

Below: The spleen is diffusely enlarged,  
two-fold greater than normal. Dog, 
leukemia.
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Shape

Umbilicate lesions—nodules with depressed 
centres—are characteristic of carcinomas. 
Dog, liver, cholangiolar carcinoma.

A lesion’s shape may be dictated by the 
anatomic structure it arises in. Calf, small 
intestine, Peyer’s patch necrosis and 
hemorrhage due to BVDV infection.

Target lesions usually represent 2 distinct 
pathologic processes: in this case, a 
collapsed red centre of necrosis, and a 
white rim of leukocyte infiltration.  Aborted 
lamb, Campylobacter fetus ssp. fetus.

Triangular lesions usually have a vascular 
basis: this renal infarct resulted from 
thrombosis of an arcuate artery, and 
subsequent ischemic damage.

Serpiginous lesions may be inflammation 
following the course of vessels, but these 
tracks in the liver of a lamb are necrosis 
and hemorrhage due to migration of larval 
cestodes: Cysticercus tenuicollis.
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Lesions may be well demarcated because:
• they grow by expansion, not infiltration 

(above, dog, pituitary adenoma)
• are contained within a capsule or 

anatomic structure (eg. abscess)
• of the manner in which they arise 

(below, horse, intestinal venous 
infarction due to strangulating lipoma).

Demarcation

Demarcation may not provide definitive indication of malignancy.  Both tumours below 
are malignant: the renal adenocarcinoma on the left aggressively infiltrates the peri-renal 
tissue, while the well-demarcated mast cell tumour on the right is a metastasis to kidney.

Poorly demarcated white foci represent 
expanding areas of inflammation. Pig, 
kidney, Leptospira pomona.
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Surface contour: depression

Above: Depressed contour of the joint 
surface from loss of cartilage tissue. Horse, 
osteochondrosis dissecans.

Below: Sunken eyes in a dehydrated 
neonatal calf with diarrhea, because 
the retro-orbital tissue is shrunken from 
dehydration.

A depressed surface contour results from loss of tissue, shrinkage due to atrophy, or contraction of maturing fibrous tissue.

A raised surface contour represents something added to the tissue: inflammatory, neoplastic or hyperplastic cells; edema, blood or air.

Above: Fibrosis causes depression of the 
tan areas, compared to the more normal 
pink tissue. Dog, chronic renal disease.

Below: Necrotic tissue is usually flat, as in 
this case, but may be slightly raised due to 
cell swelling, or slightly depressed due to 
cell necrosis. Dog, renal infarct.

Dog with acute hepatic necrosis due to 
adverse drug reaction. Which is more 
normal: the raised variegated areas, or the 
uniformly depressed ones? Since the lesion 
is friable and the clinical history is acute, the 
collapsed and diffusely plum-brown areas 
are interpreted as necrosis, not fibrosis. The 
raised areas have a zonal pattern of orange 
surviving tissue and plum-brown necrotic 
tissue.
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Surface contour: elevation

Raised surface contours may result 
from the presence of inflammatory cells, 
neoplastic cells, or hyperplastic cells.

Top left: Kidney, pyogranulomatous 
inflammation resulting from feline infectious 
peritonitis.

Middle left: Renal neoplasm, metastatic 
mast cell tumour, cat.

Bottom left: The pale elevated edges of 
the lesions are virus-induced epithelial 
hyperplasia; the central depressions are 
due to necrosis. Esophagus, bovine papular 
stomatitis caused by parapox virus.

Below: Lesions can be both raised and 
depressed! Nodular expansion of the gastric 
mucosa due to eosinophil infiltration, with 
ulceration forming craters in the centre 
of the nodules. Horse, “multisystemic 
eosinophilic epitheliotropic disease”.

Below: Brain, dog with granulomatous 
meningoencephalitis. Edema causes brain 
swelling, which results in herniation of the 
occipital cortex (arrows) over the tentorium 
cerebelli, and coning of the cerebellum.
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Colour: red

Hemorrhages are usually multifocal or patchy in distribution, whereas congestion or hyperemia are diffuse within the affected area. 
Extensive hemorrhage may, however, cause diffuse reddening. It is not possible to objectively distinguish congestion from hyperemia 

Mechanisms for accumulation of blood in tissues include hemorrhage, congestion, and hyperemia.
Left: Coalescing hemorrhages on the intestinal serosa, due to both thrombocytopenia and vascular damage. Dog, disseminated 
intravascular coagulation due to immune-mediated hemolytic anemia. 
Centre: Diffuse congestion of the liver due to right heart failure. Dog, anomaly causing obstruction of pulmonary blood flow. 
Right: Hyperemia due to inflammation, in the cranioventral area of lung. Calf, bronchopneumonia, Mannheimia haemolytica.

after death.

Below left: Multifocal red lesions indicative 
of hemorrhages. Lamb, lung, vascular 
injury from Mannheimia haemolytica 
septicemia. 

Left bottom: Diffuse reddening due to 
congestion or hyperemia. Dog, lung, 
diffuse alveolar damage.
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Colour: red

Two additional reasons for reddness.
Above: Aspiration of blood into the lung 
from the upper respiratory tract, at the time 
of euthanasia. Pig. 
Below: Fetal atelectasis: the absence of 
air intensifies the inherent reddness of the 
lung.

Patterns of hemorrhage into infarcts.

Above: In lung, spleen, liver and adrenal 
gland, arterial infarcts appear red because 
of hemorrhage into tissue spaces or 
sinusoids. Dog, lung, sepsis secondary to 
parvoviral enteritis.

Below: Arterial infarcts in most tissues 
appear pale, but may be delineated by a rim 
of hemorrhage. Dog, kidney.

Above: Blood fills the thoracic cavity, 
compressing the lungs. Note the pallor of 
the oral mucosa. Dog, Hemothorax due to 
anticoagulant rodenticide toxicity.

Below: Petechial hemorrhages from 
vascular damage. Horse, endotoxemia 
secondary to bacterial colitis.
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Colour: tan and white

Causes of pale, tan or white lesions:
• Addition of white cells: leukocytes (inflammation), neoplastic cells, epithelium. Lesions may be raised (or flat).
• Addition of white substances: fibrin, fibrous tissue, mineral, lipid, glycogen, urate, nucleus pulposis
• Cell swelling: tissue necrosis. Lesions may be depressed (or flat, or slightly raised), and friable (or of normal strength).
• Removal of blood or other pigments: anemia, hypovolemia

Above: Kidney, septic infarct. Hemorrhage 
and necrosis, with white rim of leukocytes

Below: Pale nodules in liver, which are 
metastatic sarcoma. Dog.

Above: Tan nodules of pyogranulomatous 
inflammation. Cat, kidney, FIP.

Below: Raised white rims of virus-induced 
epidermal hyperplasia. Piglet, pox virus.

Above: White fibrin on pleura. Pig, 
Haemophilus parasuis infection.

Below: Hepatic pallor due to fibrosis and 
leukocyte infiltration. Dog, cholelithiasis & 
cholangiohepatitis.
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Colour: tan and white

Top: Mineralized intercostal muscle (with 
gritty texture). Dog, chronic renal failure.

Above: Extrusion of nucleus pulposis.

Below: Hepatic lipidosis. Cat.

Above: Urate crystals cover the epicardium. 
Falcon, visceral gout.

Below: Focus of pallor with a red margin: 
necrosis due to infarction, in the renal 
cortex. Horse, sepsis from bacterial colitis.

Above: Liver, aborted foal. Multiple 
white foci of necrosis caused by equine 
herpesvirus-1 infection. Below: Dog. Pale 
oral mucosa due to anemia.
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Colour: yellow

Yellow discoloration of tissues usually represents bilirubin. This is most prominent in 
jaundice (icterus) as a result of hepatic disease, biliary obstruction, or hemolysis. Below 
are examples of mild and severe jaundice, in dogs with liver disease.

The subcutaneous and adipose tissues of 
horses are often slightly yellow, reflecting 
the normally higher levels of bilirubin in this 
species. 
Edematous tissues and fibrin may be 
yellow, as is evident in the area of localized 
edema in the horse leg below.
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Colour: yellow & green

Green colour in fresh tissues may represent bile, or rarely eosinophils. Green or yellow discoloration is common near the gall bladder in 
autolysed carcasses. Putrefaction causes green discoloration of tissues after death.

Below: Dog, gall bladder mucocele. 
Distention of the gall bladder with 
inspissated bile causes green coloration.

Bottom: Inspissated bile in a mucocele.Below: Dog, acute myeloid leukemia. 
Masses in lymph nodes and other tissues 
are obviously green, as a result of heme 
pigment in myeloperoxidase, an enzyme in 
the granules of the neoplastic myeloid cells. 
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Colour: black

Substances causing black discoloration of tissue include melanin, oxidized hemoglobin 
such as from digested blood, carbon particles, and the excrement of trematode parasites.

Above: Bovine lung with a lobular 
distribution of melanosis. This unusual 
melanin deposition is of no significance.

Below: Melanotic and amelanotic tumours. 
Dog lung, metastases of oral malignant 
melanoma.

Above: The colon contains black tarry 
content, which is melena as a result of 
digestion of blood originating from a small 
intestinal tumour. Dog.

Below: Tiny black-red nodules in 
the cerebrum. Dog, metastatic 
hemangiosarcoma.

Above: Black carbon (soot) on the tracheal 
mucosa of a horse that died in a barn fire. 
This finding indicates the animal was alive 
and breathing at the time of the fire.

Below: Black tracts in the liver. Sheep, 
Fasciola hepatica. Adult flukes are visible in 
the bottom photo.
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Texture

Assess firmness on a 4-point scale: soft, rubbery, firm, and hard.  Dr. T. van Winkle of Penn State University has 
a memorable mnemonic, the facial test: the forehead is hard, the nose is firm, the lips are soft.

Above: Soft texture of 
subcutaneous edema. Cat, 
anuric renal failure with 
excessive intravenous fluid 
administration.

Above: Rubbery texture of lung 
affected by idiopathic interstitial 
pneumonia. Firmer than normal 
lung, but softer than liver. Dog.

Top: Hard texture of new bone, 
at the edge of the joint. Cow, 
chronic arthritis.

Above: Deer, fracture repair.

Below: Hard texture and 
“playing jacks” shape of silica 
calculi. Dog, urinary bladder. 
Ouch!

Above: Firm texture of fibrotic 
liver. Bull, chronic right heart 
failure, “nutmeg liver”.

Below: Yellow cortical lesions 
are malacia: softening 
compared to normal brain 
tissue. Lamb, cerebrum, 
polioencephalomalacia.

Below: Rubbery texture of a 
metastatic mast cell tumour. 
Cat, kidney.

Below: Firm texture of a 
cholangiolar carcinoma: The 
neoplastic cells provoke a 
“schirrhous response”, with 
formation of non-neoplastic 
fibrous tissue.
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Texture: varying degrees of firmness, applied to the lung

Above: Soft spongy texture. Normal dog.
Below: Soft but not spongy. Bovine, fetal 
atelectasis: absence of air in the lung.
Bottom: Soft but slightly rubbery. Pig, 
pulmonary edema due to heart failure.

Above: Rubbery texture of diffuse interstitial 
lung disease. Firmer than normal, but 
still softer and spongier than liver. Dog, 
post-traumatic acute respiratory distress 
syndrome.

Below: Cranioventral area is firm, as the 
air spaces are filled with neutrophils and 
edema. Calf, subacute bronchopneumonia, 
caused by Mannheimia haemolytica.

Above: The ventral areas are very firm, 
and cut crisply with a knife, because each 
individual air space is filled with polymerized 
fibrin. Calf, acute fibrino-suppurative 
bronchopneumonia, Mannheimia 
haemolytica.

Below: Cut section, same disease as 
above. There is a lobular pattern: fibrin and 
neutrophils make some lobules pale; others 
are purple from hemorrhage.
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Texture

Above: Spongy texture. Cat, polycystic 
renal disease. 

Below: Spongy texture. Cat, biliary 
cystadenoma. This liver tumour is formed 
by innumerable tiny fluid-filled cysts. 

The blue discoloration is surgical ink, used 
to identify the margins of the excision.

Above: Crepitant or crackly texture of 
emphysema, from air bubbles in the 
interlobular septa. Cow, alveolar rupture 
due to dyspnea, a consequence of 
aspiration pneumonia in other areas of the 
lung.
Below: Turgid texture of a fluid-filled viscus. 
Cat, liver, biliary cyst.

Above: Gelatinous texture of the bone 
marrow, due to serous atrophy of fat. The 
fat has been metabolized, but the remaining 
protein confers a jelly-like texture. Elk, 
starvation.

Below: Gelatinous texture of mucus-rich 
inspissated bile. Dog, content from a gall 
bladder mucocele.
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Texture

Scaly texture, due to dessication of keratin 
covering the hyperplastic epithelial masses. 
Wild turkey, pox viral infection.

Urate crystals covering the epicardium 
have a gritty texture. Falcon, visceral gout 
secondary to renal failure.

The gritty texture of tissue mineralization 
is detected when the white areas in 
this muscle are cut with a knife. Dog, 
widespread mineralization due to secondary 
hyperparathyroidism, chronic renal failure.
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Above: Coalescing foci of caseous necrosis, 
each comprised of crumbly dry friable white 
material. The friable nature results from 
dissolution of the tissue stroma. Calf, lung 
slice, caseonecrotic bronchopneumonia, 
Mycoplasma bovis.

Below: A sequestrum of necrotic tissue 
occupies the cranial half of the right lung. 
The tissue is friable, and tears easily. Calf, 
Mycoplasma bovis.

Strength

Above: A thrombus, composed of fibrin and 
platelets, is resilient and elastic but lacks 
strength. Calf, pulmonary thromboembolism 
secondary to bacterial endocarditis.

Above: Skin fragility sydrome.  Loss of 
skin strength from weakening of dermal 
collagen. Cat, hyperadrenocorticism.

Below: Necrotic tissue is expected to be 
friable, but it is not detectably so in this pale 
focus of coagulation necrosis, because 
the tissue architecture and stroma remain 
intact. Horse, renal infarct.
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Strength

Above: Firm digital pressure is enough to 
crumble normal liver tissue, but this liver 
is remarkably tough due to fibrosis. Bull, 
chronic right heart failure.

Below: The pericardium (arrow), which is 
firmly adherent to the heart by tough fibrous 
tissue, cannot be peeled away without 
tearing the cardiac tissue. Pig, chronic 
pericardial fibrosis or “organization” of an 
earlier fibrinous pericarditis.

Below: Fibrous adhesions of the cranial 
lung lobe to the parietal pleura. These tough 
fibrous bands represent organization of a 
prior fibrinous pleuritis. Cow.

Lower right: Semi-solid mixture of fibrin and pus. The material has the texture of cheese 
curd, and pulls apart just as readily. Calf, carpus, Mycoplasma bovis infection. 

Exudates in body cavities are fluids or semi-
solids that lack any strength.

Top right: Tenacious liquid pus in the 
pastern joint of a caribou.

Middle right: Strands of fibrin, covering the 
spleen and liver in this case, are elastic but 
break easily. Pig, Haemophilus parasuis. 



Part III. Glossary of some medical terms
This is not required reading but is intended 
as a resource to help you understand mate-
rial discussed in the course. Most of these 
definitions and many more can be found in 
online medical dictionaries. These pages 
are intended to present some of the terms 
that are most often used in considering 
gross lesions of animals, and to consider 
these terms in the nuanced way that they 
are sometimes used in veterinary medicine.

Organization of the glossary:
Descriptive terms
• Distribution
• Size/extent
• Colour 
• Shape/contour
• Texture
• Strength
Terms for morphologic diagnoses
• Severity
• Time
• Distribution
• Pathologic process
• Tissue
Some words used in pathology
• Words to describe abnormal location
• Materials deposited within tissues
• Death of tissue or cells
• Disorders of blood flow and coagulation
• Inflammation
• Tissue repair

• Neoplasia
• Disorders of growth and development
General, miscellaneous, organ-specific 
terms, and rambles

Descriptive terms
• Lesion: an observed abnormality within 
tissue. The biomedical literature sometimes 
uses “pathology” to mean disease-related 
changes within tissues, but don’t you 
blunder into that foolish trap. “Pathology” 
(Greek: pathos=disease, logia=study of) is 
the medical discipline involving the study of 
disease, or the study of morphologic and 
molecular changes within diseased tissues. 
The changes that we can observe in those 
tissues are called lesions.

Distribution
Localized and generalized are opposites:

• Localized: affecting only one part or one 
region of an organ. A lesion affecting only 
the right middle lung lobe is localized. 
Getting hit with a baseball creates a local-
ized bruise.

• Generalized: affecting all parts or all 
regions of an organ. Generalized lesions 
can:

-be uniform throughout the organ (i.e. 

diffuse, see below)

-form multiple spots throughout the organ 
(i.e. multifocal generalized, see below)

-be patchy or irregularly distributed in the 
organ

-affect some lobules and not others 
throughout an organ.

• Locally extensive: this term is not often 
used, but refers to one or many lesions 
within a localized area. Multiple discrete 
abscesses the right middle lung lobe could 
be called locally extensive. Hemorrhages on 
the leg from a shotgun injury (multiple small 
projectiles) could be locally extensive. 

• Focal: one single lesion. If the lesion is 
discrete then focal is usually used, but a 
single irregular or poorly demarcated or 
large lesion might also called either focal or 
locally extensive. 

• Multifocal: multiple foci or multiple discrete 
lesions. Polka-dots are multifocal. Multifo-
cal lesions can be randomly distributed, 
or uniform/non-random distribution (see 
zonal).

• Diffuse: uniform throughout, like a poison-
ous gas diffusing throughout a room, or 
paint that completely covers a wall. Multi-
focal could be considered the opposite of 
diffuse.
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• Zonal: affecting one zone but not others. 
“Zonal” is mainly used for liver lesions that 
affect (for example) zone 3 of each hepatic 
lobule. This results in a regular alternating 
pattern of red and tan lesions.

• Lobular. Mainly in lung. Lobular lesions 
affect some lobules completely while adja-
cent lobules are unaffected; this gives a 
“checkerboard” appearance or angular 
alternating areas of red and tan. 

• Lobar. Mainly in lung. Lobar lesions affect 
one lobe completely (or nearly completely). 
For example, a torsion or aspiration pneu-
monia might cause the right middle lung 
lobe to be dark red while adjacent lobes are 
normal.

• Segmental: affecting one segment of a 
tubular organ. Eg. a 5-cm-long segment of 
small intestine is purple-red.

• Other descriptive terms that are some-
times useful: bilateral, unilateral; symmetri-
cal, asymmetrical; coalescing; patchy; 
cranioventral

Size/extent
• Size in cm, mm, etc. Or, describe the 
range of sizes.

• Percentage of tissue affected (useful if the 
lesion compromises organ function simply 
because of its extent)

• Change from normal (eg a spleen might 
be 3-fold larger than normal, or a kidney 

half the size of normal)

• Ratio to another structure (eg. the normal 
ratio of adrenal cortex:medulla is 1:1; adre-
nocortical hypertrophy changes the ratio to 
2:1) 

Colour
• Tan, white, red, purple, black, green, 
yellow, brown, etc.

• Or, relative to normal (eg paler, or more 
reddened compared to the normal or adja-
cent tissue)

Shape/contour
• Raised, nodular, depressed, flat

• Well or poorly demarcated

• Round, oval, triangular, rhomboid, linear, 
serpiginous

• Surface texture: smooth, rough, papillated, 
villous, rugose, corrugated, fissured, pitted, 
cavitated (sunken), umbilicated (nodule with 
depressed centre)

• Polyp: a mass that grows outward. An 
anemone forms a polyp; most other cnidar-
ians (eg jellyfish) start life as a polyp but 
later detach to become a free-swimming 
medusa.

• Stalk or no stalk: 

• Sessile: “no stalk”; a mass that has a 
broad attachment to the tissue or that 

bulges from the tissue.

• Pedunculated: Halloween 101—a pedun-
cle is the stalk on pumpkin. A pedunculated 
mass is attached by a stalk. (c.f., papillary, 
sessile)

• Papillary: “Greek: nipple-like”; a thin finger-
like outward growth (c.f. pedunculated, 
sessile). 

• Vegetative: refers to the rough-surfaced 
mass forming on heart valves affected by 
endocarditis. The true meaning seems 
controversial: “an abnormal growth upon a 
surface”, a “fungus-like growth on a part of 
the body” or “a cauliflower-like growth”. Your 
choice.

Texture 
A blinded pathologist has nary a hope
of diagnosing tumours with her microscope.
Yet her well-seeing fingers have no trepidation
in detecting a lung with consolidation,
or the friable nature of liver swollen with fat, 
or a knobbly old kidney from a now-deceased cat.  
So put on a glove, for your eyes need no crutch;
your fingers will see if you just let them touch.

Please, palpate tissues in our labs, deeply 
and purposively.

• Hard (forehead), firm (nose), soft (lips)

• Other textures: rubbery, resilient, turgid, 
elastic, gritty, spongy, gelatinous

• Characteristics of fluids: serous (watery), 
viscid/viscous (sticky or thick and slow-flow-
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ing), inspissated, mucoid, creamy, clotted 

• Inspissated: a fluid that has become thick-
ened, like gravy or porridge. Pus is milky in 
the early stages, but can become creamy 
or porridge-like with age, and even form a 
solid friable mass.

Strength
• Tough, normal, friable

• Friable: lacking in normal strength; 
crumbly or easily torn.

Terms for morphologic 
diagnoses

Severity
• Your estimate of mild, moderate, severe

• It can reflect how extensive the lesion is 
within the organ, or how serious the lesion 
is for the animal. Sometimes these two 
meanings are in conflict: it seems inappro-
priate to call a tiny lesion in the brainstem 
mild if it caused death. Similarly a visually 
dramatic lesion that is present throughout 
an organ might not be called “severe” if 
we knew it was functionally unimportant or 
would not result in any illness.

Time
• Acute, subacute and chronic are not 
precisely defined with respect to the number 

of days they have been occurring.

• Not included for cases of neoplasia

• Peracute: appearing suddenly without 
prior clinical signs of illness

• Acute: a disease that has developed so 
recently that it hasn’t yet had a chance to 
resolve.

• Subacute: between acute and chronic

• Chronic: persistent or recurrent or relaps-
ing for a long time, or fails to respond 
to treatment over a suitably long time. A 
disease that has gone on long enough 
that it has had a chance to resolve, but 
hasn’t done so. Some might call a disease 
chronic if it lasts for longer than 21 days; 
others might require it to last for more than 
3 months; this probably depends on the 
specific illness. 

Distribution 
(see above)

Pathologic process
• Inflammation (indicate where possible: 
fibrinous, granulomatous, neutrophilic/
suppurative)

• Necrosis, ischemia, infarct, infarction, 

• Edema, hemorrhage

• Atrophy, hypertrophy, hyperplasia, dyspla-

sia, metaplasia, neoplasia

• Aplasia, hypoplasia, atrophy

• Fibrosis

• Mineralization, lipidosis, melanosis

• Thrombosis, embolism

• Congestion, hyperemia, hemorrhage

Tissue
• Noun: liver, skin, kidney cortex, grey 
matter of brain

or Adjective: hepatic, cutaneous, renal corti-
cal

or Greek prefix: hepatitis, nephropathy, 
polioencephalitis

Some words used 
in pathology

Words to describe abnormal 
location
• Torsion: a twist on its long axis. A screw 
made of weak metal undergoes torsion as 
a screwdriver is applied. Christmas crack-
ers and sausage links are nice examples of 
torsions. Torsion of the cecum is like twist-
ing an inflated balloon, before you tie the 
knot to keep it inflated. The mesentery can 
also twist on its long axis, and the intestines 
will be caught up in the mess. Take all of 
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the intestines and twist the whole armful 
clockwise, and you will create a mesenteric 
torsion. 

• Volvulus: a twist perpendicular to its long 
axis. To create an intestinal volvulus, grab 
a fistful of intestine and rotate your wrist 
clockwise, the intestine twists upon itself. 
To create a balloon dog from a sausage-
shaped balloon, first you have to make a 
few torsions, and then a volvulus to make 
the front legs, and another volvulus to make 
the back legs. And the ears.  

Materials deposited within 
tissues
• Amyloid: innocent proteins are cleaved 
to make disease-causing peptides, which 
array themselves in β-pleated sheets. This 
arrangement is insoluble and resistant to 
degradation, and causes dysfunction of the 
organ. 

• Metastatic mineralization or calcification: 
mineral deposits within tissues because 
of high blood or systemic levels of calcium 
and/or phosphorus. Metastatic mineral-
ization may occur throughout the body, 
but most frequently affects kidney, lung, 
stomach, and elastic arteries.

• Dystrophic mineralization or calcification: 
mineral deposits within tissues because of 
necrosis or damage to to the tissue. Dystro-
phic mineralization can occur in whichever 
tissues are damaged.

Death of tissue or cells
• Apoptosis: an active form of cell death 
initiated by the cell itself. Apoptotic cell 
death is initiated by caspase enzymes, does 
not stimulate inflammation, and leads to 
fragmentation of DNA. Apoptosis has char-
acteristic morphology including shrunken 
cells with fragmented nuclei, condensed 
chromatin, and cell-surface blebs.

• Necrosis: a passive form of cell death. The 
cell does not direct the process but is only 
an unfortunate victim. The key events are 
loss of membrane integrity, dysfunction of 
mitochondria, shrinkage or fragmentation of 
the nucleus, and release of inflammation-
inducing cellular constituents into the extra-
cellular space.

• Coagulation (coagulative) necrosis: necro-
sis in which the microscopic architecture 
(i.e., the connective tissue and the ghost-
like remnants of dead cells) is maintained 
and is histologically visible. Because the 
connective tissue is not dissolve, the dead 
tissue often retains its strength. Ischemia is 
a typical cause of coagulation necrosis.

• Caseous necrosis: necrosis in which the 
microscopic architecture is lost, and the 
dead tissue has a friable or crumbly texture 
resembling cheese. In some cases, proteo-
lytic enzymes degrade the dead tissue 
to create the crumbly caseum. The exact 
gross appearance varies: caseous lesions 
are usually moist and crumbly like feta, 

but as aging lesions become inspissated 
they may better mimic the curd of an aged 
cheddar.

• Gangrene: a form of coagulation necro-
sis that is usually caused by ischemia or 
toxin-producing bacteria. In wet gangrene, 
bacteria invade the dead tissue and their 
enzymes putrefy the tissue into a liquid 
ooze. But in dry gangrene, there is no blood 
supply to bring tissue-debriding cells and 
proteases, nor are there saprophytes to 
return the dead tissue to dust, so it can only 
mummify— grey, dry, dull, cold and still.

• Ulcer: full-thickness loss of a stratified 
squamous epithelium (eg skin), or full-thick-
ness loss of the mucosa on a body surface 
with a simple epithelium (eg intestine or 
stomach). In both cases, the important 
consequence is that the regenerative cells 
are lost (i.e. basal cells in the epidermis, or 
cells within crypts of the intestine or foveo-
lae of the stomach), so regeneration or 
healing will thus be delayed, and the risk of 
full-thickness perforation is greater.

• Erosion: partial-thickness loss of a strati-
fied squamous epithelium (skin), or partial-
thickness loss of the mucosa (intestine, 
stomach). The great news is that the regen-
erative cells are still present and regen-
eration is more likely (that is, if there is an 
adequate blood supply, and damage to 
connective tissue can be repaired).
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Disorders of blood flow and 
coagulation

The flowing river of life
brings sustenance and carts off waste.
A dam upstream and the village starves;
A dam downstream makes pestilence and flood.
Poisons leaked from far away bring suffering to all.
But life is good while the river flows forever.

• Hyperemia: “Greek: hyper=increased, 
‘emia=blood”; increased blood flow to a 
tissue such as from dilation of an arteriole 
(c.f. congestion, hemorrhage)

• Congestion: increase blood within a tissue 
because of reduced drainage, such as from 
constriction of venules (c.f. hyperemia and 
hemorrhage)

• Hemorrhage “Greek: haima=blood, 
‘rrhagia or rhegnunai=breaking out”; 
leakage of blood from a blood vessel into a 
tissue, into a body cavity, or from the body 
surface.  

• Hematoma: “Greek: haima=blood, 
‘oma=mass”; a focal mass of blood (erythro-
cytes and plasma) within a tissue

• Ecchymotic hemorrhage: ecchymoses 
are medium-sized splotches of hemorrhage 
within a tissue. Larger splashes of hemor-
rhage are sometimes called suggillations, 
but “bruise” is simpler and more often used.

• Petechial hemorrhage: tiny spots 
of hemorrhage within a tissue. 
Petechia=singular, petechiae=plural.

• Purpura: widespread distribution of pete-
chial hemorrhages, either throughout the 
skin (clinically) or throughout the body (at 
postmortem). Inadequate numbers of plate-
lets or defects in platelet function interrupt 
coagulation and are thus frequent causes 
of purpura, but don’t neglect consumptive 
coagulopathy and widespread injury to 
blood vessel walls (eg vasculitis) as other 
important mechanisms of purpura. Whereas 
platelet and blood vessels diseases often 
manifest as purpura, disorders of coagula-
tion factors such as anticoagulant rodenti-
cides (warfarin) or inherited coagulopathies 
(hemophilia) typically cause hematomas or 
bleeding into body cavities. Thus, the subtle 
morphology of bleeding informs us of the 
cause.

• Cardiac tamponade: fluid in the pericardial 
sac prevents the heart from filling with blood 
during diastole, and may lead to right heart 
failure. The offending pericardial fluid can 
be blood (hemopericardium), exudate (peri-
carditis) or transudate (hydropericardium).

• Aneurysm: the bulging of an artery due to 
weakening of its wall. In humans, hemor-
rhage from an aneurysm in the brain can 
cause stroke, and emergency surgery can 
reinforce an aneurysm of the abdominal 
aorta to prevent a catastrophic rupture.  

• Thrombus: a mass within a blood vessel 
formed of activated and aggregated plate-
lets enmeshed in a web of fibrin. An ante-
mortem thrombus is usually white-tan and 

crumbly, whereas a postmortem clot is 
gelatinous, red-purple or yellow, and elastic 
but snaps easily.  “Clot” is not recom-
mended in precise conversations like ours 
because it is ambiguous: it can mean an 
antemortem thrombus, or a postmortem 
blood clot.

• Embolism: an intravascular mass 
(an embolus) that has been carried by 
flowing blood to lodge within the narrow-
ing branches of an artery. A thromboem-
bolism—embolism of a thrombus—may 
continue to grow “upstream” as additional 
platelets and fibrin are added. Other forms 
of emboli include fat, tumour cells, air/gas, 
and intravenously injected substances. 
Emboli that obstruct an artery can cause 
ischemia/infarction.

• Consumptive coagulopathy: the bleed-
ing tendency that results from consump-
tion of coagulation factors and platelets. In 
sepsis, widespread activation of endothelial 
cells triggers disseminated intravascular 
coagulation (“DIC”), which uses up all of the 
available platelets and coagulation factors. 
Ironically, excessive coagulation thus leads 
to widespread hemorrhage—i.e. purpura. 

• Edema: excessive fluid with tissue. Low-
protein edema results from reduced oncotic 
pressure (eg. hypoproteinemia), increased 
hydrostatic pressure (eg, heart failure, or 
increased blood volume) or obstruction 
of lymphatic vessels. Protein-rich edema 
results from increased vascular permeability 
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(eg. from inflammation).

• Effusion: fluid within a body cavity. A 
transudate is a watery clear effusion with 
low protein concentration and low cellular-
ity, with similar causes as for low-protein 
edema. An exudate is an opaque or murky 
effusion with high protein concentration and 
high cellularity, usually caused by inflamma-
tion. 

• Ascites: a transudate (or modified transu-
date) in the abdominal cavity

Inflammation
• Catarrhal: a exudate of mucus mixed with 
pus (neutrophils) that clings to a mucosal 
surface. Hearing a Scottish veterinary 
pathologist say catarrhal (and also diph-
theritic) is a happy memory of my time in 
Saskatoon.

• Cellulitis: inflammation of subcutaneous 
tissues and the adjacent loose connective 
tissues

• Granulomatous: inflammation dominated 
by activated (“epithelioid”) macrophages, 
usually with lymphocytes, and sometimes 
with multinucleated macrophages (“giant 
cells”) and/or fibrosis.

• Granuloma: a form of granulomatous 
inflammation in which the activated macro-
phages (and other cells) form a nodular 
mass.

• Neutrophilic: inflammation dominated by 

neutrophils, especially when the neutrophil 
infiltrate is microscopic and leads to pale-
ness and swelling of tissue. Suppurative 
and purulent refer to the formation of pus—
that grossly visible, white-yellow, watery or 
creamy or inspissated ooze that forms when 
many many neutrophils accumulate and 
liquefy. 

• Abscess: a package of pus; a focal accu-
mulation of liquefied neutrophils enclosed in 
a capsule.

• Fistula: a tract within tissue that opens to a 
surface, such as an infection in the muscle 
with a pus-filled fistula extending through 
the subcutaneous tissue to the drain onto 
the skin surface.

• Bacteremia: bacteria within the blood, with 
or without observable illness. 

• Septicemia: bacteremia that results in 
clinically observable illness. 

• Systemic inflammatory response 
syndrome (SIRS): systemic consequences 
of inflammation (eg fever, increased blood 
neutrophils, malaise, elevated acute phase 
proteins in blood). The inflammation can 
affect either one organ or multiple organs. If 
it is caused by infection, let’s call it sepsis.

• Sepsis. SIRS due to infection. The infec-
tion can be either localized (eg mastitis), or 
disseminated (eg bacteremia/septicemia).

• Mycosis: disease caused by fungal infec-
tion

Tissue repair
• Contraction: reduction in size of a wound 
over time (due to shrinkage of the tissue 
itself from myofibroblast contraction).

• Contracture: fixation of a joint due to short-
ening of a muscle or tendon.

• Stricture: chronic narrowing of a lumen 
due to contraction of fibrous tissue.

• Organization (of fibrin): the transformation 
of fibrin to fibrous tissue. Specifically, infil-
tration of fibrin by new blood vessels and 
fibroblasts, with synthesis of collagen, and 
removal of the fibrin.

• Debridement: “French: remove the bridle 
from”; removal of necrotic or damaged 
tissue, either by surgical excision, or by the 
body’s own processes using proteases and 
macrophages.  

• Recanalization: in a blood vessel occluded 
by a thrombus, the process by which the 
thrombus becomes organized and a new 
blood vessel lumen develops.

• Regeneration: in damaged tissue, the 
formation of new functional tissue. When 
regeneration fails, a non-functional fibrous 
scar may take the place of the damaged 
tissue, or there may be permanent loss of 
the tissue, or an ulcer may remain on a 
mucosal surface. 

Neoplasia
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• Tumor: a mass, which could be either 
neoplastic or non-neoplastic

• Neoplasm: a mass resulting from cellular 
proliferation. Specifically, cellular prolifera-
tion that is permanently independent of the 
normal control mechanisms. The concept 
is that even if the cause were corrected, 
neoplastic cells would continue to prolifer-
ate (whereas, dysplastic cells could return 
to normal if the cause of the dysplasia was 
corrected).

• Malignant; cancer: those neoplasms that 
are capable of invading and destroying 
adjacent tissues, or spreading to estab-
lish neoplasms in other parts of the body. 
Although malignant classically means 
“capable of causing death”, we convention-
ally use it for neoplasms that could invade 
or metastasize.

• Adenoma: “Greek: adeno=glandular, 
‘oma= mass”; a benign epithelial neoplasm 
with a glandular pattern of differentiation 
(or, origin). Papilloma: a benign epithelial 
neoplasm that forms a nipple-like, finger-like 
or frond-like projection from the tissue.

• Carcinoma: malignant epithelial neoplasm. 
Also: adenocarcinoma (carcinoma of glan-
dular origin or glandular differentiation), 
squamous cell carcinoma (carcinoma with 
differentiation to form keratin-producing 
squamous cells), etc.

• Sarcoma: malignant mesenchymal 
neoplasm. Sarcomas are further named for:

-what the neoplastic cells produce (osteo-
sarcoma cells produced osteoid, myxosar-
coma cells produce myxoid or proteoglycan-
rich matrix)

-their pattern of differentiation (hemangio-
sarcoma cells form blood-filled channels, 
liposarcoma cells produce lipid)

-their presumed origin (synovial sarcoma is 
presumed to originate from synoviocytes).

• Metastasis: in a malignant neoplasm, the 
seeding of distant sites with neoplastic cells, 
and growth of those cells to form a new 
tumour.

• Paraneoplastic syndrome: clinical signs or 
other observed changes that are an effect 
of a tumour on a distant site, but not as 
a result of spread of the neoplastic cells. 
Paraneoplastic syndromes result from 
secretion of hormones by neoplasms (eg. 
renal neoplasm secretes erythropoietin that 
causes polycythemia, or a anal sac adeno-
carcinoma secretes a parathyroid hormone-
like protein that causes hypercalcemia 
and tissue mineralization), dysfunction of 
nerves, triggering of autoimmune responses 
(thymoma leading to immune-mediated 
polymyositis and thus megaesophagus), 
or strange and unusual lesions that no 
one quite understands (eg. paraneoplastic 
alopecia in cats with pancreatic carcinoma).

• Anaplastic: “Greek: backward formation”; 
in reference to a malignant neoplasm, it 
indicates lack of differentiation, in which the 

rebellious cells neglect to follow the usual 
conventions of respectable cells, and have 
abnormal shapes, abnormal arrangements 
with one another, and abnormal orientation 
with the rest of the tissue.

• Atypia: refers to cells that are morphologi-
cally different from their normal appearance 
(i.e. atypical appearance).

• Desmoplasia, desmoplastic reaction: 
“Greek: knot/restraint formation”; connec-
tive tissue that induced by a malignant 
neoplasm, particular carcinomas. “Scir-
rhous” has a similar meaning of hard fibrotic 
tissue, although it can be used for both 
neoplastic and non-neoplastic causes.

• Dysplasia: “Greek: bad formation”; cells 
that misbehave by not differentiating in an 
orderly way, or piling up on each other when 
they should be side by side. Dysplastic 
cells are like teenagers in the dim light of a 
suburban park: they try to look troublesome 
but mostly respect the law, and will even-
tually become normal again. In contrast, 
anaplastic cells have crossed the line: they 
are neoplastic and can never return to a 
normally regulated life. 

Disorders of growth and 
development
• Congenital: present at birth. In contrast to 
a developmental lesion that resulted from 
failure of the initial organ development in 
the fetus, “acquired” lesions develop in an 
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organ that developed normally. Although 
developmental lesions are often congenital 
and vice versa, it is not always so because 
organs continue to develop after birth. For 
example, in utero ischemia and toxins can 
necrosis of the late-gestation kidney to 
cause renal disease that is acquired but 
congenital, while some dogs with breed-
specific (and presumably inherited) devel-
opmental renal diseases are normal at birth 
and only develop clinical signs at several 
months of age.

• Teratogen: something that causes an 
abnormality of development, such as a 
chemical toxicant or a virus.

• Agenesis: “Greek: a=no, genesis=origin/
creation”; failure of an organ to form, with 
an absence of even a primordial structure 
(c.f., aplasia, hypoplasia.

• Aplasia: “Greek: a=no, plasia=growth”; 
failure of growth of an organ, but there is 
a primordium to suggest that the original 
formation of the organ occurred, even if it 
didn’t grow properly. I recommend to not 
spend time on the subtle beauty of this 
distinction.

• Atresia: failure to form the lumen of a 
tubular organ.  Colonic and rectal/anal 
atresia occurs in newborn calves and can 
be induced by palpation of the fetus during 
a pregnancy check. In tricuspid atresia—
I’ve seen a few cases in calves—there is 
no communication between the right atrium 

and ventricle.

• Stenosis: narrowing of a tubular organ 
because of compression, hypercontraction 
of smooth muscle, an obstructing mass, 
or stricture. It is an acquired condition, 
whereas atresia is developmental.

• Atrophy: reduction in size of an organ that 
developed normally (c.f. hypoplasia). It is an 
acquired condition, whereas hypoplasia is 
developmental.

• Hypoplasia: failure of an organ to develop 
to its normal size. Small because of a lack 
of development.

• Hyperplasia: proliferation of cells, or 
enlargement of an organ because of prolif-
eration of cells.

• Hypertrophy: increased cell size, or 
enlargement of an organ because of 
increased cell size.

• Ectopic: normal-appearing tissue or 
organ in an abnormal location. Related but 
obscure words that you should definitely 
not memorize include hamartoma, a mass 
formed by excessive normal-appearing 
tissue within the expected location of that 
tissue; and choristoma, a mass formed by 
excessive normal-appearing tissue in an 
abnormal location for that tissue.

• Cyst: a fluid-filled cavity lined by epithe-
lial cells. This can be developmental or 
acquired, for example traumatic implanta-
tion of epithelial cells into subcutaneous 

tissue, with continued growth of the epithe-
lial cells and secretion into a central lumen.  

General, miscellaneous, 
organ-specific terms, 
and rambles
• Diagnosis: recognition of a specific 
disease based on observed evidence.

• Differential diagnosis: one of several 
possible causes or diagnoses. A particular 
set of clinical signs or lesions may be the 
result of several different diseases. We 
create a list of these differential diagnoses 
as an important step in developing a plan 
to distinguish among them, in our quest to 
identify the one true cause of the patient’s 
illness.

• Diagnostic method: the method that we 
use to investigate a clinical case in order to 
establish the diagnosis. 

One diagnostic method is based on pattern 
recognition: we look at the clinical signs or 
pathologic lesions, and hope that the first 
disease or cause that pops into our head 
is the correct answer for this case. Please 
recognize this approach is tunnel-visioned 
and unlikely to reliably arrive at the correct 
answer, until you have seen enough of 
these cases to be well-familiar with the 
characteristic appearances. Even then, we 
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use pattern recognition only as a first line 
of diagnosis, but then take care to consider 
other possibilities or verify the diagnosis by 
another method. 

A second approach is to create an exhaus-
tive (a huge and complete) list of all 
diseases that could cause what we are 
observing. But, this approach is … well, it is 
exhausting and so big that it paralyzes our 
diagnostic investigation. 

Usually, we use the third approach: we 
consider a smaller list of those differential 
diagnoses that are most common for the 
circumstances and best fit the observed 
clinical findings or pathologic lesions, and 
then we narrow this list of differential diag-
noses (that is, we exclude some possibili-
ties but keep others) by (a) more detailed 
or directed consideration of information 
already at hand, (b) performing additional 
tests or procedures to rule in or rule out 
some of the differential diagnoses, and (c) 
further considering other “less likely” differ-
ential diagnoses if the more likely ones are 
excluded or as more information comes to 
light. In this way, we consider many likely 
possibilities and then gradually narrow in on 
the correct diagnosis. 

A fourth approach—also commonly used 
and a variant of the above—is to use a clini-
cal algorithm, or a somewhat-standardized 
approach to sorting out the likely causes of 
a frequent or well-studied clinical problem. 
For example, most clinical veterinarians 

have a somewhat-standardized approach 
to investigating acute vomiting in dogs, or 
anorexia and vague illness in older cats.

• Biopsy: a sample of tissue from a live 
animal (typically, a live-animal sample used 
for diagnosis)

• Etiology: the branch or discipline of medi-
cine that deals with the causes of disease. 
Etiology is the study of disease causation. 
It is sometimes used to mean the thing 
that induces the disease (like a virus, or a 
toxicant, or a thermal burn, or trauma) but 
these are more properly and more simply 
termed “causes”. Simple, clear, precise, 
happy.

• Idiopathic: of unknown cause. (“crypto-
genic” is a British equivalent)

• Iatrogenic: “Greek: healer, caused/origin”. 
You did it, Doc -- illness or bad things that 
were caused by the veterinarian or the well-
meaning medical procedure. 

Some words to describe infectious diseases 

--A pathogen is an infectious agent that 
causes disease. A primary pathogen causes 
disease on its own. An opportunistic patho-
gen needs some predisposing factor before 
it can cause disease (eg. a bacterium needs 
a primary viral infection before it can cause 
disease). A secondary pathogen typically 
colonizes the lesions caused by a different 
pathogen (a primary pathogen), but it can 
be important by perpetuating or worsening 

the disease. 

--Contagious refers to infections that spread 
from one individual to another. Infectious 
diseases are those diseases caused by 
infectious agents (such as viruses, bacte-
ria, fungi, protists, metazoan parasites). 
Some infectious diseases are not conta-
gious (eg, fungal infection acquired from 
the environment but not spread from animal 
to animal), and some contagious diseases 
are not infectious (eg the facial tumour of 
Tasmanian devils or transmissible vene-
real tumours of dogs, where neoplastic 
cells spread from one animal to another). A 
zoonosis is a disease that affects humans 
and other animals. 

--Infectivity is the ability of a microbe to 
infect a host, with or without disease. Patho-
genicity is the ability of a microbe to cause 
disease. Virulence of a pathogen reflects 
the severity of the resulting disease.

• Autolysis: self-digestion of tissues, caused 
by the tissues own enzymes. Contrast with 
putrefaction, which is the dissolution of 
tissues as a result of postmortem invasion 
of bacteria.

• Involution: reduction in size of a once-
large organ, usually as part of a normal 
process. Examples are thymic involution 
at puberty, or involution of the uterus after 
delivery of a baby.

• Cachexia: wasting of the body, such as 
severe loss of muscle and fat due to chronic 
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illness.

• Hypoxia: abnormally low levels of oxygen 
within tissues.

• Icterus: yellow discoloration of skin, sclera, 
and other tissues; results from bilirubin in 
tissues; typically due to liver disease or 
lysis of erythrocytes. The word is apparently 
derived from the name of a yellow bird that 
was thought to cure the disease. Interest-
ingly (and completely unrelated), an bunan 
bui (the yellow bittern) is an epic Irish poem 
about a man’s refusal to give up drink even 
though he knows it will be his death (death 
from alcoholic liver disease? ...maybe there 
is a link after all?). 

• Jaundice: same as icterus. Not all medical 
words are Greek! (from the French, jaune).

• Infarct: tissue death because of ischemia 
(lack of blood or oxygen supply). An infarct 
is typically a focal lesion, but “infarction” can 
affect an entire organ.

• Ischemia: suffering of tissue because of a 
lack of blood (or oxygen) supply. A pound 
for the first to explain to me why the Brits 
spell it ischaemia.

• Ischemic necrosis: death of tissue 
because of a lack of blood (or oxygen) 
supply (see also: infarct).

• Atelectasis: “Greek: ateles=failure, 
ectasis=dilation/distention”. For the lung, 
failure of the alveoli to dilate with air.

• Consolidation: solidification or firmness of 

a tissue, typically firmness of the lung due 
to filling with inflammatory cells or fibrin.

• Malacia: softening of tissue, mostly used 
to describe brain lesions

• Intussusception: swallowing of one 
segment of intestine by the adjacent 
segment.

• Melena: black tarry feces. The tarry 
appearance results from digested blood, 
due to bleeding from the esophagus, 
stomach or proximal small intestine. The 
woman’s name Melana has the same 
etymology, from the feminine of the Greek 
word for black. It seems that veterinarians’ 
daughters are not often named Melana.




