Post Mortal Approach to the Respiratory System – Part 2
From Congenital Abnormalities to Sample Collection

Figure 1
Examine the lungs for any obvious congenital or acquired structural abnormalities. Figure 1
is of a case of pulmonary hypoplasia (arrow) in a dog. Pulmonary hypoplasia is defined as
reduced lung weight and hypoplastic lungs usually also have reduced numbers of alveoli. In
contrast, the airways generally develop normally. Hypoplasia may be congenital or acquired
and is associated with conditions that compress the lung. Conditions reported to cause
pulmonary hypoplasia in animals include fetal anasarca, congenital diaphragmatic hernia,
malformations thoracic cage, hydramnios with abnormal fetal position, fetal hypoxia, in-utero
BVD infections in cattle, pleural effusions and intra-thoracic masses.

Figure 2
Hypostatic congestion due to prolonged lateral recumbency is characterised by unilateral lung
congestion (Figure 2). Post mortal hypostasis needs to be distinguished from ante-mortal
hypostatic pneumonia. Hypostatic pneumonia develops in animals prostrated for an extended
period with the fluid accumulation interfering with local bacterial defence mechanisms.
Distinction is achieved by palpation – if it is not firm it is probably not pneumonia.

Figure 3
Lungs are palpated to evaluate for nodules, masses or areas of consolidation (Figure 3).
Remember the 3 “P’s” of pneumonia evaluation – palpation, palpation, palpation!!!
Comparative palpation guide

Figure 4




Normal lung consistency = “lip”
Moderate lung induration = “nose”
Severe induration / true hepatisation = “forehead”

Morphological Patterns of Pneumonia

Figure 5
Bronchopneumonia - classically involves the ventral aspects of the cranial lobes in a lobular
bilateral pattern without pleuritis or lobar bilateral pattern with pleuritis (Figure 5).
Resolving cases frequently have concurrent adhesive pleuritis. Pathogens involved include
aerogenous bacteria and mycoplasmas. This example is of a Pasteurella multocida
pneumonia in a pig.

Figure 6
Interstitial pneumonia – diffuse pneumonia with bilateral involvement of all lobes (Figure
6). Lungs frequently show rib impressions due to increased lung size resulting from the
interstitial inflammatory infiltrates (arrows). Pathogens involved include aerogenous /
hematogenous viruses, allergens and toxins (including bacterial toxins). This example is of
Equine Herpes Virus pneumonia in a foal.

Figure 7
Granulomatous pneumonia – multifocal nodular pattern randomly scattered through any /
all lobes (Figure 7). Agents to consider include aerogenous / haematogenous mycobacteria
and systemic mycoses. However, remember at the gross level granulomatous pneumonia
may be impossible to distinguish from neoplasia and distinction requires histopathology.

Figure 8
Multifocal “embolic” pneumonia – characterised by random multifocal small foci of
necrosis scattered through the lung (Figure 8). This type of distribution pattern is most
commonly associated with haematogenous septic bacterial emboli but may also be seen with
certain protozoal agents (Toxoplasma, Neospora) and this example is from a case of
disseminated toxoplasmosis in a Rock hyrax (dassie).

Figure 9
Examine the nasal cavity by splitting the skull open longitudinally along the nasal septum to
reveal the nasal turbinates (Figure 9). Image showing the opened nasal cavity of a horse with
strangles (Streptococcus equi subsp. equi) with a retropharyngeal lymph node abscess
(arrow).

Figure 10
In equine species remember to open and examine the guttural pouches (Figure 10). These
diverticula of the auditory tubes are commonly involved in respiratory infections due to their
communication with the nasal passages and are an extremely important sample site in this
species for microbiological (bacterial + fungal) cultures and viral PCR. Image showing
fibrinonecrotic empyema due to strangles (Streptococcus equi subsp. equi).

Sample collection
Histopathology

Figure 11
Collect samples from affected as well as unaffected areas from various lobes (Figure 11). It
is always a good procedure to include material close to the main-stem bronchus as well as the
periphery of the lung tissue. Tissue blocks should not exceed 1cm2 dimensions to ensure
good fixation. Wherever possible include a sample of tracheobronchial lymph node.

Figure 12
If the trachea is sampled, cut out individual tracheal rings for fixation. Collect rings from
proximal, mid and distal trachea (Figure 12). Tracheal samples from many of the larger
mammals, require a decalcification step after formalin fixation.

Figure 13
Immerse lung tissue in 10% buffered formalin (Figure 13). Use of buffered formalin is
paramount to avoid the artefactual deposition of haematin pigment in histological sections
which can complicate interpretation of genuine aspirated pigments (pneumoconiosis) as well
as immunohistochemical stains which are widely employed for the investigation of
respiratory infectious agents and neoplasia. Ensure that there is adequate formalin for
fixation. Guide = 1 part tissue to 9 parts formalin.

Figure 14
Normal aerated lung tissue floats in formalin, while pneumonic or atelectatic lung tissue sinks
(Figure 14). In this example lung tissue collected from a puppy with neonatal atelectasis is
demonstrated. Always pack your formalin fixed tissues in separate sealable sample
envelopes, to avoid formalin fume contamination of any fresh tissues for microbiological
culture or cytological specimens, as such fume contamination compromises these laboratory
analyses.

Microbiology (Bacterial / Fungal culture, PCR)
Collection of material at post mortem for bacterial / fungal culture can either be done
utilizing fresh tissue samples or transport swabs.

Figure 15
Aseptic collection of lung tissue from affected (indurated) areas in the cranial lobes (arrow)
provide the best chance for isolation of the primary bacterial pathogen. Areas of abscessation
(star) are less ideal due to the toxic effects of the necrotic material within the abscess on
bacterial viability. Unaffected caudal / diaphragmatic areas are unlikely to result in isolation
of the primary bacterial pathogen (Figure 15). Always consider collection of the
tracheobronchial lymph node in to a separate sterile container.

Figure 16
Never mix multiple organs in a single container (Figure 16), as this increases the risk of
overgrowth by bacterial contaminants, which complicates the interpretation and significance
of the isolate made.

Figure 28
Transport swabs (Figure 28)
A. Charcoal swabs (black agar) are the most versatile, as they can be used for aerobic

and anaerobic bacterial culture, as well as for fungal culture. The charcoal absorbs
any toxins that may be present, and this keeps delicate bacteria alive during transport.
B. Clear (transparent) transport swabs are suitable for aerobic bacteria and fungi.
Anaerobes do not always survive on them.
C. Dry swabs (no transport medium) are not suitable for bacterial culture. They are used
for other purposes, such as for PCR tests.

Figure 29
PCR analysis for respiratory viral pathogens is most effective on dry swabs collected from
the tracheal mucosal surface (Figure 29)
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