Post Mortem Protocol for Poultry
PART I
Introduction
•

•
•

Perform the post mortem on freshly killed or fresh, dead birds, before autolysis
(decomposition) compromises histopathological examination. Formalin fixative kills
putrefactive bacteria and fungi and inactivates the enzymes of autolysis halting any further
tissue degeneration.
Describe all lesions with brief notes on (or attached to) the submission form according to the
basic parameters of size, colour, consistency, location and distribution.
Consider submitting digital photographic images of lesions observed.

For post mortem examination on the farm utilize a stable flat surface set at a suitable height in a
well-lit but shaded position. Have a basic instrument set to hand (scissors, plane forceps, shears)
with water, soap and disinfectant to clean up afterwards and disposal bags for the carcass
material.

Post Mortem Procedure

Figure 1

Figure 2

Examine birds externally for evidence of trauma, soiling of feathers, vent damage, skin
lesions, eye lesions, external parasites, foot pad lesions and joint swelling.
• Examine the oral cavity and conjunctiva and apply pressure to the infraorbital sinus for
evidence of nasal discharge.
• Dampening the plumage with a disinfectant solution is strongly recommended if a
controlled disease (Avian Influenza, Newcastle Disease, Salmonella Enteritidis /
Gallinarum / Pullorum) is suspected.
• Place the bird on its back with the head away from you. Incise the skin at the thigh-body
wall junction, dislocate the coxo-femoral joints (the bird will now lie flat on its back).and
make a small incision through the skin between the caudal end of the breast bone and the
cloaca. Pull the breast skin away from you towards the neck and examine the
subcutaneous tissue and breast musculature (Figures 1 + 2).
•

Figure 3

Figure 4

•

•

Push strong scissors/shears through the incision and incise the right side (bird’s left)
coelomic (abdominal) wall, thoracic cage and coracoid bone. Repeat on the bird’s right
side. Reflect the breast to your left or remove completely taking care not to damage the
underlying terminal trachea/tracheal bifurcation (Figure 3).
The liver, lungs, heart, trachea and airsacs can now be viewed (Figure 4).

Figure 5
•

A longitudinal section of the trachea from the syrinx (tracheal bifurcation) to the larynx will
allow careful examination of the mucosa - with collection of samples by swabbing (for
bacterial culture or for PCR) to evaluate for important respiratory pathogens such as avian
influenza, Newcastle disease, infectious bronchitis virus, infectious laryngotracheitis virus,
Turkey rhinotracheitis virus, Mycoplasma gallisepticum, Avibacterium paragallinarum
(Figures 5 + 6).

Figure 7
•

Figure 6

Figure 8.

Carefully undermine and remove the bird’s left and right liver lobes and gall bladder (Figures
7 and 8). Rupture of the gallbladder results in release of bile into the coelomic cavity and bile

has potent antibacterial properties which can significantly interfere with bacterial culture
results.

Figure 9.

Figure 10

•
•

The underlying spleen is now visible (Figure 9 arrow).
Heart is removed and examined.

•

The GIT is excised between the oesophagus and the proventriculus and gently pulled towards
you (Figure 10). Excision of the doudenohepatic ligament may be necessary.

Figure 11
•
•

Figure 12

The GIT is gently extended and laid out on the left of the bird for further detailed
examination (Figures 11 and 12).
Helminths (roundworms) and (tapeworms) may be found especially in the proximal part of
the small intestine (from gizzard to first 30 cm or so of the intestine). Caecal worms may be
seen in the caeca.

•

The whole intestine (including caecae) should be opened and the mucosal wall examined for
any evidence of coccidia.
o Upper small intestine (Eimeria acervulina): duodenum has transverse white bands
to coalescing white plaques on duodenal mucosa. Moderately pathogenic
occurring more commonly in older birds and often together with other Eimerias.
o Mid small intestine (Eimeria necatrix): mid intestine distended with yellow /
orange mucus. White spots (schizonts) and pinpoint hemorrhages. This is a
severe pathogen causing high mortality.
o Mid small intestine (Eimeria maxima): mid intestine and macroscopic lesions
similar to E.necatrix. Very large oocysts are the distinguishing feature.
Moderately pathogenic.
o Lower small intestine and rectum (Eimeria brunetti): fibrinous to fibrinonecrotic
enteritis of lower small intestine, rectum and proximal part of the cecum, with
necrotic core formation. Severe pathogen inducing high mortality in young birds.
o Cecum (Eimeria tenella): cecae filled with necrotic caseous cores. Highly
pathogenic in young birds.

•

Examination of the thoracic and abdominal air sacs and kidneys (see annotated image below)
is now possible (Figure 13).
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Figure 13. Lobulated Kidneys a, Immature ovary b, Thoracic airsac c, Abdominal airsac d, Heart
e, Lung f and bursa g.

Gonads / Reproductive Tract.
•

Examine the development and condition of the oviduct, ovary, ovarian follicles or testes with
respect to age of the bird (Figure 14 and 15).

Figure 14. Normal mature ovary and
succession of follicles.

Figure 15. Immature testes.

Figure 16. Collapsed ovarian follicles

Oviduct and Eggs.
In layer birds, examination of the oviduct for abnormalities and any intra-coelomic eggs for
deformities is routinely performed.

Figure 17. Infectious bronchitis virus (IBV) QX variant characterized by oviduct atrophy and
soft-shelled eggs (bird on the left), compared to the normal oviduct (bird on the right).

Figure 18. IBV-QX shell-less egg.

Figure 19. IBV-QX soft shelled egg

Bursa of Fabricius.

Figure 20. In young birds the bursa of Fabricius is clearly visible dorsal to the terminal rectum.

Gross Scoring Systems for Bursas
Bursa weight : Body weight ratio (expressed as a percentage).
•
•
•
•

Excellent > 0.2%
Average 0.18 - 0.2%
Questionable 0.15 – 0.18%
Poor < 0.15%

Bursa size:
Age (Days)
1
7
14
21
28
35

Bursameter Score (Target)
1
2
3 or >
4 or >
5 or >
6 or >

Figure 21: Bursal diameter (Bursameter®) and bursal weight: body weight ratios are used in
conjunction with gross examination to more critically evaluate bursal size and condition.
The gross bursal scoring should be correlated to the histological scoring, with the EU
histopathology scoring system currently being the preferred system.
EU Scoring Method.
0

No lesion, normal bursa.

1

1 per cent to 25 per cent of the follicles show lymphoid depletion (i.e., less than 50 per
cent depletion in 1 affected follicle) influx of heterophils in lesions.

2

26 per cent to 50 per cent of the follicles show nearly complete lymphoid depletion (i.e.,
more than 75 per cent depletion in 1 affected follicle), affected follicles show necrosis
and severe influx of heterophils may be detected.

3

51 per cent to 75 per cent of the follicles show lymphoid depletion; affected follicles
show necrosis and severe influx of heterophils is detected.

4

76 per cent to 100 per cent of the follicles show nearly complete lymphoid depletion,
hyperplasia and cyst structures are detected; affected follicles show necrosis and severe
influx of heterophils is detected.

5

100 per cent of the follicles show nearly complete lymphoid depletion; complete loss of
follicular structure, thickened and folded epithelium, fibrosis of bursal tissue.

Thymus.

Figure 22: Lobulated thymus gland alongside neck
The lobulated thymus gland lies alongside the young bird’s left neck and is examined for
evidence of atrophy. The major causes of thymic atrophy in poultry is infection with chicken
anemia virus (CAV), infectious bursal disease virus (IBDV) or Mareck’s disease virus (MDV).

Post Mortem Protocol for Poultry
PART II
Proventriculus/Gizzard.
•

•

The proventriculus, gizzard and intestine are now opened for examination of their internal
surfaces. Closely examine the mucosal surface of the proventriculus for evidence of linear
hemorrhages (Newcastle disease, avian influenza, infectious bursal disease) at the junction of
the oesophagus and proventriculus plus proventriculus and gizzard – stars (Figure 23).
Examine the surface of the gizzard for both colour and the presence of erosions.

Figure 23. Proventriculus and gizzard

Figure 24. Normal gizzard content

Figure 25. Crop (asterix) and oesophagus (circle).

Figure 26. Opened crop and oesophagus

•

The crop and oesophagus are opened for examination of their mucosal surfaces (Figure25
and 26).

Brain.

Figure 27
•
•

Remove the head at the atlanto-occipital joint, peel the skin towards the beak to expose
the skull (Figure 27).
Incise the skull from the occipital foramen forward in two tangential cuts to both orbits
where the incisions join (Figure 28).

Figure 29
•
•

Figure 28

Figure 30

Remove the excised cranium to expose the brain (Figure 29).
Gently undermine the brain from the anterior region levering gently upwards and place
whole brain into a formalin bottle (Figure 30).

Ischiatic Nerve

Figure 31
•

•
•

Figure 32

This large nerve is positioned on the medial side (inside) of the femur which is covered
by a group of three thigh muscles. The nerve lies medial to the femur and below two
muscles caudal to the femur.
Closed scissors, forceps or a finger may be used to separate the two caudal muscles to
expose the ischiatic nerve (Figures 31 and 32).
Ischiatic nerve is the prime site for diagnostic lesions of Mareck’s disease.

Caecal Tonsils

Figure 33
Figure 33. The paired caecal tonsils lie at the junction of the paired caeca with the ileo-rectal
portion of the large intestine. They comprise a slight elongated swelling of the caecal neck
(arrows).

Cecal tonsillar hemorrhages are important indicator lesions for velogenic Newcastle disease and
avian influenza.
Leg Bones, Joints and Epiphyseal Growth Plates.
Incise the hock joint from the caudal aspect and the stifle joint from the anterior aspect to
examine the joint cartilage and joint fluid (Figure 34).

Figure 34. Stifle joint.

Figure 35. Opened stifle joint

Figure 36
•

In young broiler chickens a longitudinal (sagittal) incision is made with a scalpel through
the proximal end of the tarsometatarsus at the hock joint of the leg to expose the bone
growth plates and bone marrow.

•

•

Examine the proportions of the various components of the epiphyseal growth plates
namely the zones of proliferation, pre-hypertrophy and hypertrophy, for evidence of
metabolic bone disease (Figure36).
o Calcium excess and phosphorous deficiency (widening of the zone of
hypertrophy).
o Calcium deficiency (widening of the zone of proliferation).
o Vitamin D deficiency (hypertrophied cartilage zone of variable length)
Examine the bone marrow for any evidence of anemia indicative of possible chicken
anemia virus (CAV).

Submission Forms
•

•

•
•

The submission form details are a critical part of any pathology specimen received at the
laboratory. Remember, if the goal of your submission to the laboratory is to get an
accurate diagnosis, then you must tell the pathologist what you know and think about the
case, especially what you did or did not see.
Always include a full clinical history with relevant clinical data eg bird type, flock ID,
flock size, flock age, vaccination program, medications applied, feed source and type,
anti-coccidial program, mortality pattern etc.
Describe the pathology observed with short notes on the submission form. Inclusion of
digital photographs of lesions noted are invaluable to the laboratory.
Communication between the producer/poultry veterinarian and the pathologist is crucial
to the diagnostic success.

Ancillary Laboratory Tests on Post Mortem Samples.
Histopathology.
Do not overfill formalin jars with tissue as this results in poor fixation which permanently
compromises histpathological examination.
• Adhering to the ratio of 1 part of tissue to 9 parts formalin ensures good fixation of the
tissue which ensures high quality tissue sections for histological examination.
• Fixation is singularly the most important step for producing quality histopathology slides.
•

Microbiology.
•

Bacterial cultures are performed on fresh tissue samples or swabs. Swabs in charcoal
transport medium are the preferred specimens, as the charcoal medium allows the swabs
to be cultured aerobically, anaerobically plus for fungal culture. In addition, if there are
likely to be delays in transport of specimens to the laboratory the charcoal transport
medium suppresses the growth of any contaminants.

•

Always remember to pack your culture specimens (swabs) in a separate sealed envelope from the
histopathology samples, to avoid formalin fume contamination of the fresh specimens, which
interferes with bacterial and fungal culture.

Molecular Biology (PCR).
•

•

•

•

•
•
•

The preferred samples for PCR analysis are dried swabs or FTA cards.

Figure 37. FTA cards.
FTA cards use special technology that simplifies the handling and processing of nucleic
acids. Once the sample is applied to the card the nucleic acids are stabilized which then
means the sample does not have to be refrigerated and can be easily and safely
transported to the laboratory.
The sample can be applied by either rolling the swab onto the circular area of the card or
from a small piece of organ tissue held in forceps and wiped or gently pressed onto the
circular area.
Repeat for subsequent samples until all 4 circles are filled then identify the samples on
the card (type, flock, age, house etc), close the card and place in a plastic sleeve or ziplock bag ready for sending to the laboratory.
Fresh tissue specimens and EDTA blood samples are also suitable specimens.
Swabs in transport medium complicate the nucleic acid extraction process and should be
avoided.
Heparin blood samples are contraindicated for PCR as the heparin anticoagulant
interferes with the polymerase enzyme.

Bone Mineral Analysis

Figure 38
•
•
•

•

Figure 39

From birds showing lameness remove the leg at the hip joint to yield the femur,
tibiotarsus and the tarsometatarsus (Figure 38).
Cut away the flesh and tendons etc to leave relatively clean bone (still attached at
each joint) (Figure 39).
Clip off the foot (distal tarsometatarsus) and place the bones from 5 legs into a plastic
bag and place in the refrigerator and then send to the laboratory on ice for bone
mineral analysis (Figure 39).
The resulting mineral levels can then be compared with standard normal levels for the
same type of bird and similar age group.

Broiler Bone Analysis Guideline - Normal
Age days
0 – 14
15 – 28
29 - 42

% Ca
32
33
34

%P
17.5
17.9
18.0

% Mg
0.8
0.6
0.6

Ca:P
1.8
1.9
1.9
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