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About these training resources

This necropsy resource was created by the Wildlife Conservation Society's

Zoological Health Program/Pathology Department at the Bronx Zoo in New
York, NY, USA

This resource is being shared as part of the
WildHealthNet initiative, which was funded by the
Defense Threat Reduction Agency (DTRA)
Biological Threat Reduction Program (BTRP) of the
U.S. Department of Defense, and builds on the
Wildlife Conservation Society Health Program’s
expertise in One Health policy, pathogen
surveillance (USAID's PREDICT), and wildlife
surveillance activities in Southeast Asia (EU
LACANET).
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10% buffered formalin

100 mlformalin (38-40% formaldehyde)
900 ml distilled water

4 g sodium chloride (table salt) [OR 4.5 g sodium
phosphate (monobasic)and 3.6 g sodium
hydroxide]

http://www.vetmed.ucdavis.edu/whc/pdfs/necropsy. pdf
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External Examination

*Weight *Feet, nails

-Skin, feathers, wings *Bones, musculature
*Eyes, ears, nares *Age category

*Beak, oral cavity, choana *Body Condition
Mucous membranes *Post-mortem condition
*Vent, cloaca, uropygial gland *External measurements
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External Measurements

Figure 4

MEASUREMENTS OF BIRDS

https://entropymag.org/the-birds-bird-erasures




Collect oral/cloacal swabs in VTM or RNA later
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Examine, collect
uropygial gland

Note: The uropygial gland is on
the back near the base of the talil

Wildlife
Conservation
Society




Open body with ventral midline incision from beak to vent
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Collect skin
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Examine, collect sample of pectoral muscle
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Open, examine shoulder, hip, knee joints
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* EXpose, examine
leg muscle,
sciatic nerve

e Collect samples
of each
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External examination
- Body condition

o Postmortem condition
o Lesions

o Samples

Internal exam — part 1

o Subcutis, adipose, joints, skeletal muscle
o Sclatic nerve

o Bone marrow

o Lesions

o Samples
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Open the coelom with
T-shaped cut

Reflect body wall

Assess, collect
abnormal fluid

Note fat stores

Examine air sacs

Note: handle tissues to minimize
contamination of internal organs
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Foramen
triosseum

coracoid
Left scapula

Right clavicle

Remove keel by
cutting ribs,
coracoid bones
bilaterally

Interclavicle

Note: handle tissues carefully to
minimize contamination of internal

organs
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Visually examine cranial, caudal thoracic, abdominal air

sacs, collect iIf abnormal

P8 Air sac
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http://www.vetmed.ucdavis.edu/whc/pdfs/necropsy.pdf




Open pericardial sac, collect abnormal fluid
Expose and externally examine the heart
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Visually examine
coelomic viscera in situ

Note: DO NOT touch or move
organs to prevent contamination
of tissues for sterile sampling
(see next slide)
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Collect sterile tissue samples for other diagnostics

Other tissues? Microbiology? Cytology?
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Collect sterile tissue samples for other diagnostics
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Internal examination part 2
- Body cavities

o Qrgans in situ

o Lesions

- Samples
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Examine thyroid glands
Collect both glands

Thyroid gland Thyroid gland

Carotid artery

Heart

Wildlife |
Conservation
Society




Remove,
examine heart

Note: small hearts < 1.5 cm can
be placed whole in formalin
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Examine and open right side of heart
- right atrium, right atrioventricular valve, right ventricle,
pulmonic valve
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Examine and open left side of heart

- Iefﬁ atrium, left atrioventriculuar valve, left ventricle
aortic valve |
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Remove upper
respiratory &

gastrointestinal
tracts together

Cut skin of ventral
mandible, bilaterally
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Collect 3 samples of heart

1. Right atrium (RA), ventricle (RV), valve (VA) 2. Left atrium (LA), ventricle (LV), valve (V)
3. Interventricular septum (IVS), aorta (A)
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A Small intestine

. j Ncreas
Coelomic

viscera

Spleen

Ventriculus
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Examine, B
remove, [

and collect
spleen
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Remove upper respiratory & gastrointestinal
tracts together

Cut skin of ventral mandible, bilaterally

« Reflect tongue, transect hyoid
 Remove tongue, trachea, esophagus, gastrointestinal tract, including

already cut sections (tongue to vent)
« Setaside
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Examine remaining organs in situ

Testes

Ovary

Kidneys

P Walsh WCS 2006
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Remove, serially section, sample lung

P Walsh WCS 2006
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Male: Examine, collect testes, adrenal glands with kidney
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Adrenal glands

Testes

Note: collect testes, adrenal glands, kidney independent of each other in large
birds
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Female: Examine, collect ovary, adrenal glands, kidney, oviduct
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Ovary

Oviduct

Note: collect ovary, oviduct, adrenal glands, kidney independent of each other in large birds
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Remove,
serially section,

sample kidneys
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Examine upper respiratory and gastrointestinal systems
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Check patency
of gall bladder

Remove liver,
serially section

Collect liver, gall
bladder
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Examine tongue
Collect sample
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Open, examine esophagus, crop
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Open, examine trachea
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Collect transverse section of trachea, esophagus together
Collect transverse section of crop
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Open, examine, sample:
Proventriculus, ventriculus

Proventriculus

Ventriculus
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Duodenum __
with Pancreas

Open, examine Jejunum
sample:

[leum with

Ceca
Colon

Cloaca/vent
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If present. Examine, measure, collect bursa of Fabricius
with cloaca

Bursa of
Fabricius

onservation
Society




Internal examination part 3

o Coelomic viscera
o Gastrointestinal system
o Respiratory system
o Urogenital systems
o Hematopoletic tissue
o Lesions

o Samples
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Examine, remove, collect whole eye (one or both)
Examine, collect salt glands (species dependent)
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Remove head at atlanto-occipital junction
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Remove skin, muscle to expose skull
Remove skull cap, viscually examine meninges, brain
Collect sterile brain sample
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Remove brain,
collect whole

Note: For small birds (head
length , 2 cm), remove skull cap
but leave brain in skull for
formalin fixation
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Examine and
collect pituitary
gland
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- Skin carcass, assess for lesions (e.g. broken bones, hemorrhage)

- Palpate ventral surface of the spinal column, note abnormalities

- If indicated by case: open, examine, and sample any other relevant
anatomic location (e.g. vertebral column, spinal cord, metatarsal joints)
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Internal examination part 4
o Eyes, head, brain, carcass

o Lesions

o Samples
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Final Steps

Disposal of necropsy materials, carcass - INCINERATE

Clean equipment - CLEAN + DISINFECT
 Instruments — soap & water + autoclave
» Surfaces — soap & water + virkon/bleach/etc.

Samples: label, store, send to appropriate diagnostic
department, ship

Tissue/sample checklists/photos
Necropsy report
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Tissue and collection checklist
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