Post Mortem Examination of the Urinary System
System examination

Figure 1

Figure 2

Place kidney on a flat surface and apply dorsal pressure with your hand (Figure 1). While
applying this dorsal pressure use a sharp knife to cut through the kidney from cortex to renal
pelvis and butterfly open the organ. Examine the cortical, medullary, and renal pelvic
architecture and determine the consistency of the organ by grasping a 1 cm slice between the
index finger and thumb and applying pressure (Figure 2).

Figure 3
Using a pair of forceps to hold the capsule, strip it from the cortical surface (Figure 3). In
normal circumstances, the capsule should strip fairly easily. In chronic renal lesions, there
may be capsular fibrosis with surface adhesions which makes stripping more difficult.

Figure 4

Figure 5

Urinary bladder is initially examined in situ to observe any abnormalities on the serosal
aspect as well as any evidence of pathology in the ureters (Figure 4). An incision is made
through the bladder wall to open the bladder and reveal the mucosal surface for examination,
or the bladder is turned inside out through the incision to observe the surface (Figure 5).

Renal and Urinary Bladder Non-Lesions

Pale kidneys

Figure 6
In cat’s kidneys are pale tan or even light cream in colour. Cortical vessels are prominent and
lie in grooves in the subcapsular surface (Figure 6). These two features on normal findings in
feline species.

Renal pelvic mucus

Figure 7
Tenacious mucus is often found in the renal pelvis of the horse (arrows) and pig. This is due
to the species having mucous glands in the renal pelvis (Figure 7).

Pulpy kidneys

Figure 8
This is frequently a normal autolytic change observed most commonly in sheep and less
commonly in equines and bovines (Figure 8). It may also be a significant true ante-mortal
lesion in the case of clostridial enterotoxemia in all species. Both kidneys are soft with
increased friability particularly of the renal cortex with the medullary tissue being less
affected, and may look grossly normal. This non-lesion/lesion is believed to be related to high
levels of glucose and glycogen in the cortical tubular epithelial cells which supply the
substrate for rapid autolytic change.

Renal capsule adhesions

Figure 9
Rarely is the renal capsule truly adherent and failure to remove the capsule in most instances
is due to poor technique. Once the kidney is longitudinally transected the capsule is grasped
by flat forceps and rolled off the cortex (Figure 9). In dehydrated animals, a thin layer may
remain attached to the cortex when stripped. Normal vessels extending from the cortex to the
capsule can cause some difficulty with capsule stripping in the horse.

Urinary bladder wall thickening

Figure 10
Beware of an empty contracted urinary bladder in any species, as it appears to have a very
thick wall. The wall may be physiologically thickened in cases of chronic prolonged
incontinence (Figure 10).

Urinary sediment

Figure 11
Relatively large quantities of yellow orange, dry, stodgy sediment is a normal finding in
horses, rabbits (arrow) and guinea pigs (Figure 11). This material is composed of urinary
waste, salts and mucus from the renal pelvic glands. It is more prevalent in animals with
limited access to water.

Common Gross Renal Pathology
1.Renomegaly [enlarged kidneys]

Figure 12
Kidneys may be enlarged by various conditions. Enlarged kidneys are firm, bulge from the
cut surface when the capsule is cut and lose distinct cortical and medullary radiating
striations. Massive renal enlargement (4 to 5 times normal size), may be seen with lymphoma
(Figure 12) or amyloidosis. Moderate enlargement may be observed with toxic nephrosis
(particularly chemical conditions with crystal accumulation) and glomerulonephritis.

2. Renal aplasia/hyperplasia/dysplasia

Figure 13

Figure 14

Aplasia – absence of kidney.
Hypoplasia – incomplete development resulting in a smaller kidney. Uniformly, smaller with
little shape distortion (Figure 13).
Dysplasia – abnormal differentiation results in altered structural organization. Kidneys are
small with distorted shape/architecture and frequently with fetalisation (Figure 14), as noted
in this case of juvenile nephropathy in a dog with incompletely fused renal lobules.

3. Renal cysts/polycystic kidneys

Figure 15

Figure 16

Cysts maybe congenital or acquired. Cysts are spherical and thin walled, usually involving
the cortical (most commonly) or medullary renal tubules and rarely the glomeruli. They may
be few in number (renal cysts) to numerous (polycystic kidneys). Acquired cysts are usually
few in number and associated with renal fibrosis (Figure 15). Congenital cysts on the other

hand are usually numerous and are of variable size and usually not associated with fibrosis
(Figure 16). Congenital polycystic kidneys are frequently associated with congenital hepatic
cysts.

4. Glomerulonephritis (immune mediated)

Figure 17
Characterized by small pale, nodular foci throughout the cortex (Figure 17).

5. Amyloidosis

Figure 18
Amyloid deposition may be glomerular and/or medullary. In the vast majority of species
amyloid deposition is predominantly glomerular. Exceptions where medullary deposition is
more common include Abyssinian cats, Shar-Pei dogs, black footed cats and Dorcas gazelles.

Affected kidneys are diffusely tan, have a waxy firm texture and may be significantly
enlarged (Figure 18).

6. Suppurative glomerulonephritis (embolic nephritis)

Figure 19
Multifocal random, raised, tan/red, small pinpoint foci are observed sub-capsularly and on the
cut surface throughout the renal cortex (Figure 19).

7. Interstitial nephritis

Figure 20
Chronic interstitial nephritis is characterized by diffuse, pale, firm, usually slightly smaller
than normal kidneys with loss of clear cortical and medullary striations. Pale interstitial

discoloration of the kidney clearly evident in this example of white spotted kidney in a calf
(Figure 20).

8. Pigmentary nephrosis

Figure 21
Dark brown black discoloration is seen with hemoglobinuric / myoglobinuric nephrosis.
• Chronic copper poisoning in sheep (Figure 21).
• Babesiosis in all species.
• Theileriosis in various antelope species (particularly roan and sable).
• Leptospirosis in various species.
• Autoimmune hemolytic anemia.
• Capture myopathy/transport tetany in various species.
• Monday morning disease in horses.

Figure 22

Yellow-brown discoloration is observed in cholaemic nephropathy, as observed in this sable
calf with theileriosis (Figure 22), and is due to resorption of bile salts into the renal tubular
epithelium. This pathology is seen in conjunction with cholestatic liver disease.

Figure 23
Khaki discolouration of the kidneys is seen with iron storage disorders/hemochromatosis in
various species. This image is of the khaki discoloured kidneys of a Toucan parrot with iron
storage disorder (Figure 23).

9. Pulpy kidney (glucose related autolysis)

Figure 24
Affected kidneys are diffusely enlarged, extremely soft and mushy with pale and sometimes
mottled cortex (Figure 24). Pathogenesis of the lesion is associated with the presence of
excessive amounts of glucose in the kidneys. This pathology is observed in enterotoxemia of

small ruminants, cattle and various African wildlife species. Similar pathology is also
documented in any animal with diabetes mellitus and glucosuria.

10. Pyelonephritis

Figure 25
Multifocal round to irregular foci of pale mottling scattered through the kidney, some with
yellow or white debris at the centre (Figure 25). Renal pelvis frequently contains purulent
debris and there may be erosion of the surface of the pelvis and medulla. This condition
usually arises due to a seeding bacterial infection from the lower urinary tract by the ureters.
Rarely, pyelonephritis arises by descending infection of the kidney via the hematogenous
route.

11. Papillary (medullary crest) necrosis

Figure 26

Figure 27

Characterized by necrosis of the medullary crest with yellow green discoloration and dull
appearance as noted in this horse (Figure 26). Progression of the necrosis leads to collapse, as
observed in this case from a lion (Figure 27) and eventually cavitation (post-necrotic
cavitation). Examples include
• Horses: associated with the use of nonsteroidal anti-inflammatory drugs and
dehydrated animals.
• Sheep prolonged use of nonsteroidal anti-inflammatory drugs.
• Dogs: diabetes mellitus, metaldehyde poisoning and arsenic poisoning.
• Cats: associated with the use of aspirin.

12. Hydronephrosis

Figure 28
Dilation of the renal pelvis with or without urethral dilation, associated with blockage of
urinary outflow (Figure 28). The degree of dilation is dependent on the time and
completeness of the obstruction. Urinary calculi, chronic infections, anatomical
abnormalities, and neoplasia are all causes.

13. Renal infarction

Figure 29

Figure 30

Characterized by cone or triangular-shaped pale or mottled red areas, with the broad-based
towards the capsule (Figure 29). When acute they have a red (hemorrhagic) periphery, while
when chronic they are pale and sunken with indented cortical surface. Size may vary from
pinpoint to several centimeters. Type III hypersensitivity responses to bacterial endotoxins
(Schwartzmann reaction), is associated with massive necrosis of the outer cortex (Figure 30).
The emboli inducing infarction are commonly bacterial, but the source of emboli is not
always identified.

14. Renal masses

Figure 31
Kidney is a common metastatic site for neoplasia but primary renal neoplasia (renal
carcinoma, nephroblastoma, lymphosarcoma) also documented. The image above is from a
nephroblastoma in a dog (Figure 31)

15. Urolithiasis

Figure 32

Figure 33

Urinary calculi (uroliths) are formed from precipitation of excretory metabolites in urine.
They may form and be found anywhere in the urinary tract from the renal pelvis (Figure 32)
to the urethra (Figure 33). Uroliths are found most commonly in the ureter, followed by any

portion of the lower urinary tract and least commonly in the renal pelvis. Diseases caused by
uroliths are important in cattle, sheep, dogs and cats, but of lesser importance in horses and
swine.

16. Acute cystitis

Figure 34
Characterized by hemorrhage, fibrinopurulent exudate, necrosis and/or ulceration, and these
changes are often sequential over time (Figure 34). This pathology is most commonly
associated with bacterial infection. Viral acute cystitis is rare in animals, with the exception
being malignant catarrhal fever in cattle and buffalo. There are several chemical agents that
are associated with acute cystitis including cyclophosphamide in dogs and cats, cantharadin
in horses and Bracken Fern in cattle.

17. Chronic cystitis

Figure 35
Characterized by mucosal thickening, irregular reddening, cobblestoned mucosal surface,
polyploid proliferations and/or thickening of the tunica muscularis (Figure 35).

18. Emphysematous cystitis

Figure 36
Seen commonly in dogs and cats with diabetes mellitus in some sheep with pulpy kidney
associated glycosuria. Glucose fermenting bacteria in the bladder are believed to be the cause
(Figure 36).

19. Masses in the lower urinary tract [neoplasia]
Tumors of the lower urinary tract occur most commonly in the bladder, less frequently in the
urethra and rarely the ureter. Neoplasia is most frequently reported in dogs, occasionally in
cats and rarely in other species.
Sample collection
Histopathology

Figure 37

A wedge of renal tissue including renal cortex and capsule, medulla and medullary crest / renal
papillae is collected (Figure 37). Include any grossly visible lesions within this tissue wedge.

Figure 38
Place biopsy in 10% buffered formalin (Figure 38). Ensure that there is adequate formalin
For good fixation (9 parts formalin to 1 part tissue)

Microbiology / PCR

Figure 39
A 1cm2 block of renal tissue is placed in a sterile container or a charcoal swab (A) used to
swab the organ for bacterial culture (anaerobic and aerobic). In the case of PCR analysis
fresh tissue or dry swabs are used (C) (Figure 39).
Samples are packed using the prescribed ‘Triple Packaging System’ as per regulations SABS
0229:1996. Package samples for culture or PCR analysis separately from any formalin fixed
tissues as formalin fumes may destroy the integrity of many infectious agents.

Mineral / toxicological analysis

Figure 40
As the kidney serves as a major route of excretion of some toxicological agents particularly
metals, minerals and pharmaceuticals, analysing renal tissue levels for certain of these
compounds can be an extremely useful diagnostic procedure. Kidney and peri-renal fat
should be collected and transported on ice to the laboratory (Figure 40).
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