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Pathology of Respiratory SystemPathology of Respiratory System

Upper Respiratory TractUpper Respiratory Tract
Non infectious DiseaseNon infectious Disease

Developmental AbnormalitiesDevelopmental Abnormalities
MiscellaneousMiscellaneous
NeoplasiaNeoplasia

Infectious DiseaseInfectious Disease
Lower Respiratory Tract (Lung)Lower Respiratory Tract (Lung)
Pleura and thoracic cavityPleura and thoracic cavity
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Noninfectious Disease of Upper Noninfectious Disease of Upper 
Respiratory Tract Respiratory Tract –– Nasal CavityNasal Cavity

EthmoidEthmoid hematomahematoma
Older horsesOlder horses
Cause of Cause of epistaxisepistaxis
Polyp like massPolyp like mass

Nasal Nasal amyloidosisamyloidosis ((amyloidamyloid AL)AL)
Multiple nodulesMultiple nodules

Nasal and Nasal and paranasalparanasal sinus cystssinus cysts
NeoplasiaNeoplasia
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EthmoidEthmoid HematomaHematoma
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Upper Respiratory Tract Upper Respiratory Tract --
Developmental AbnormalitiesDevelopmental Abnormalities

Nasal and Nasal and paranasalparanasal sinus cystssinus cysts
Originate from Originate from dentigerousdentigerous tissuetissue
Slowly growing and expansiveSlowly growing and expansive
Result in cranial malformationResult in cranial malformation
Secondary infection possibleSecondary infection possible
DD DD neoplasianeoplasia, tooth root abscess, tooth root abscess
Surgical treatment possibleSurgical treatment possible
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Nasal and Nasal and 
ParanasalParanasal

Sinus CystsSinus Cysts
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Nasal and Nasal and ParanasalParanasal Sinus CystsSinus Cysts
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Nasal and Nasal and ParanasalParanasal Sinus CystsSinus Cysts
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Causes of Causes of EpistaxisEpistaxis

Exercise induced pulmonary hemorrhage Exercise induced pulmonary hemorrhage 
(EIPH)(EIPH)
GutteralGutteral pouch mycosespouch mycoses
TraumaTrauma
EthmoidEthmoid hematomahematoma
Invasive intranasal lesionInvasive intranasal lesion

NeoplasiaNeoplasia
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Neoplasia of the Nasal Cavity:Neoplasia of the Nasal Cavity:
Clinical SignsClinical Signs

Unilateral or bilateral mucoid or bloody Unilateral or bilateral mucoid or bloody 
dischargedischarge
Intermittent sneezingIntermittent sneezing
Obstruction of nasolacrimal ductObstruction of nasolacrimal duct
Facial swellingFacial swelling
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NeoplasiaNeoplasia of the Nasal Cavity:of the Nasal Cavity:
Clinical SignsClinical Signs
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Neoplasia of the Nasal CavityNeoplasia of the Nasal Cavity
PathologyPathology

Origin Origin 
Nasal passagesNasal passages
Maxillary sinusMaxillary sinus

Tumor typesTumor types
CarcinomaCarcinoma
SarcomaSarcoma

SequellaSequella
Bony erosionBony erosion
Extension e.g. through Extension e.g. through cribriformcribriform plateplate
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NeoplasiaNeoplasia of the Nasal Cavityof the Nasal Cavity
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Other Noninfectious Disease of Other Noninfectious Disease of 
Upper Respiratory Tract Upper Respiratory Tract 

Laryngeal paralysis Laryngeal paralysis 
Idiopathic laryngeal Idiopathic laryngeal hemiplegiahemiplegia ((““roarerroarer””))

EpiglotticEpiglottic entrapment entrapment 
Pharyngeal lymphoid hyperplasiaPharyngeal lymphoid hyperplasia
Laryngeal edema Laryngeal edema -- traumatictraumatic
Smoke inhalation Smoke inhalation –– thermal injurythermal injury
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Idiopathic Laryngeal Idiopathic Laryngeal 
HemiplegiaHemiplegia (Roarer)(Roarer)

Left recurrent laryngeal degeneration (Left recurrent laryngeal degeneration (axonopathyaxonopathy) with ) with 
paralysisparalysis
Left arytenoid cartilage immobileLeft arytenoid cartilage immobile
Left dorsal and lateral Left dorsal and lateral cricoarytenoideuscricoarytenoideus muscle atrophymuscle atrophy
Cause unknownCause unknown
Results in incomplete dilation of larynxResults in incomplete dilation of larynx
DD: secondary nerve damage (DD: secondary nerve damage (WallerianWallerian degeneration) degeneration) 
e.g. strangles, e.g. strangles, lymphosarcomalymphosarcoma

 
 

NOT TO BE 
REPRODUCED 



Idiopathic Idiopathic 
Laryngeal Laryngeal 

HemiplegiaHemiplegia
((RoarerRoarer) ) –– note note 
unilateral  muscle unilateral  muscle 

atrophyatrophy
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EpiglotticEpiglottic entrapment entrapment 

Reduced performance and obstructive respiratory Reduced performance and obstructive respiratory 
disease disease 
Epiglottal lesionsEpiglottal lesions

HypoplasiaHypoplasia (congenital)(congenital)
DeformatiesDeformaties
Cysts, etcCysts, etc

 
 

NOT TO BE 
REPRODUCED 



EpiglotticEpiglottic EntrapmentEntrapment
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Equine Pharyngeal Equine Pharyngeal 
Lymphoid HyperplasiaLymphoid Hyperplasia

22--3 yr old race horses3 yr old race horses
Partial upper respiratory obstructionPartial upper respiratory obstruction
White foci or occasionally nodules in pharynxWhite foci or occasionally nodules in pharynx
Cause unknown, presumably excessive antigenic Cause unknown, presumably excessive antigenic 
stimulationstimulation
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Upper Respiratory Tract Upper Respiratory Tract --
Infectious DiseaseInfectious Disease

Viral Viral 
Equine viral Equine viral rhinopneumonitisrhinopneumonitis
Equine InfluenzaEquine Influenza
ParainfluenzaParainfluenza
AdenovirusAdenovirus
RhinovirusRhinovirus

 
 

NOT TO BE 
REPRODUCED 



Upper Respiratory Tract Upper Respiratory Tract --
Infectious DiseaseInfectious Disease

Bacterial Bacterial 
Systemic diseases with prominent nasal dischargeSystemic diseases with prominent nasal discharge

StranglesStrangles
GlandersGlanders
MelioidosisMelioidosis

Sinusitis secondary to sinus cysts, tooth root abscessesSinusitis secondary to sinus cysts, tooth root abscesses
MycoticMycotic

AspergillosisAspergillosis ((gutteralgutteral pouch mycosis)pouch mycosis)
Aquatic Aquatic protistanprotistan parasite, class parasite, class MesosmycetozoaMesosmycetozoa

RhinosporidiumRhinosporidium seeboriseebori (nasal polyps) (nasal polyps) –– large sporangia large sporangia 
containing containing endosporesendospores on on histohisto
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RhinosporidiumRhinosporidium seeboriseebori (nasal (nasal 
polyps)polyps)
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Diseases of the Guttural Pouch Diseases of the Guttural Pouch 

BacterialBacterial
VentralVentral
Catarrhal/suppurative (empyema)Catarrhal/suppurative (empyema)
SStreptococcus equi treptococcus equi (strangles)(strangles)

MycoticMycotic
DorsalDorsal
GranulomatousGranulomatous
AAspergillus spp.spergillus spp.

TympanyTympany
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Guttural Pouch Guttural Pouch -- EmpyemaEmpyema
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Guttural Pouch Guttural Pouch –– Hemorrhage Hemorrhage 
Secondary to Secondary to MycoticMycotic InfectionInfection
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StranglesStrangles
Etiology: Etiology: Streptococcus Streptococcus equiequi sspssp equiequi

Not part of normal nasal floraNot part of normal nasal flora
Source Source -- infected feed, infected feed, exudateexudate or air dropletsor air droplets
Worldwide occurrenceWorldwide occurrence
Young horses under stressYoung horses under stress
Acute contagious systemic diseaseAcute contagious systemic disease

FeverFever
Purulent rhinitisPurulent rhinitis
CoughCough
Enlarged lymph nodesEnlarged lymph nodes
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Streptococcus equiStreptococcus equi subspsubsp equiequi

Strep. equiStrep. equi is an obligate pathogen of is an obligate pathogen of EquidaeEquidae
Gram positive Gram positive coccicocci, , ββ--hemolytic, hemolytic, catalasecatalase
negative, negative, LancefieldLancefield group Cgroup C

Virulence factors includeVirulence factors include
HayluronicHayluronic Acid Capsule Acid Capsule 

Hides antigenic determinants from immune Hides antigenic determinants from immune 
recognitionrecognition
Prevents Prevents phagacytosisphagacytosis
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StranglesStrangles

Upper respiratory diseaseUpper respiratory disease
Lymph nodes are infected Lymph nodes are infected 
and swollenand swollen
Abscesses impinge on Abscesses impinge on 
airway airway –– obstructionobstruction
Abscess ruptureAbscess rupture
““ BastardBastard”” strangles strangles 
complicationscomplications
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• Gutteral pouch 
empyema- uncommon 

• Treatment includes 
drainage
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StranglesStrangles

PathologyPathology
Purulent rhinitisPurulent rhinitis
Lymphadenitis/abscesses Lymphadenitis/abscesses 

RegionalRegional
SystemicSystemic

 
 

NOT TO BE 
REPRODUCED 



StranglesStrangles

Potential Potential SequellaSequella
Guttural pouch empyemaGuttural pouch empyema
Internal dissemination Internal dissemination -- ““bastardbastard”” stranglesstrangles
Bronchopneumonia Bronchopneumonia 
Facial paralysis and HornerFacial paralysis and Horner’’s syndrome s syndrome 
(sympathetic nerve)(sympathetic nerve)
Laryngeal Laryngeal hemiplegiahemiplegia (recurrent laryngeal nerve)(recurrent laryngeal nerve)
PurpuraPurpura hemorrhagicahemorrhagica ((AbAgAbAg deposition)deposition)
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GlandersGlanders

Etiology: Etiology: BurkholderiaBurkholderia malleimallei (Pseudomonas (Pseudomonas malleimallei))
Source Source -- infected feed and water, rarely air dropletsinfected feed and water, rarely air droplets
Eradicated except for North Africa, Asia, Eastern Eradicated except for North Africa, Asia, Eastern 
Europe, BrazilEurope, Brazil
ZoonosisZoonosis (potential bioterrorism agent)(potential bioterrorism agent)
Contagious systemic diseaseContagious systemic disease
Transmission to carnivores via ingestion of affected Transmission to carnivores via ingestion of affected 
horseshorses

 
 

NOT TO BE 
REPRODUCED 



GlandersGlanders

PathologyPathology
Nasal Nasal -- pyogranulomatouspyogranulomatous rhinitis that ulceratesrhinitis that ulcerates
Lung Lung -- may see may see miliarymiliary granulomasgranulomas due to due to 
hematogenoushematogenous spread spread 
Skin  (legs and ventral Skin  (legs and ventral abomenabomen))-- may have may have 
suppurativesuppurative lymphangitislymphangitis ((““equine equine farcyfarcy””))
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MelioidosisMelioidosis ((PseudoglandersPseudoglanders))

Etiology: Etiology: BurkholderiaBurkholderia pseudomalleipseudomallei (Pseudomonas (Pseudomonas 
pseudomalleipseudomallei))
Source Source -- infected feed and waterinfected feed and water
Associated with clay soilsAssociated with clay soils
Southeast Asia, Europe, Northern Australia mainlySoutheast Asia, Europe, Northern Australia mainly
ZoonosisZoonosis (potential bioterrorism agent) (potential bioterrorism agent) –– Aboriginal Aboriginal 
communitiescommunities
Also in donkeys, goats, sheep and Also in donkeys, goats, sheep and macropodsmacropods
Contagious systemic disease with wide host range Contagious systemic disease with wide host range 
including rodentsincluding rodents
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MelioidosisMelioidosis ((PseudoglandersPseudoglanders))

Disease Disease –– similar to similar to glandersglanders
PathologyPathology

SystemicSystemic
Suppuration and abscessesSuppuration and abscesses
Creamy to Creamy to caseouscaseous, yellow to green, yellow to green

Lungs Lungs 
Embolic bacterial pneumonia  with abscessesEmbolic bacterial pneumonia  with abscesses
Ulceration of abscesses lead to Ulceration of abscesses lead to pleuritispleuritis
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Lower Respiratory TractLower Respiratory Tract

LungsLungs
Non Infectious DiseasesNon Infectious Diseases

Infectious DiseasesInfectious Diseases

NeoplasiaNeoplasia

Pleura and thoracic cavityPleura and thoracic cavity
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Lung Lung -- Non Infectious DiseasesNon Infectious Diseases

Abnormalities of Inflation Abnormalities of Inflation 
Congenital Congenital atelectasisatelectasis
Emphysema Emphysema 

AlveolarAlveolar
Associated with COPD  Associated with COPD  

Metabolic DiseaseMetabolic Disease
Pulmonary mineralization  (Pulmonary mineralization  (““calcinosiscalcinosis””) ) -- toxicosistoxicosis

Circulatory DiseaseCirculatory Disease
Pulmonary hemorrhage (EIPH)Pulmonary hemorrhage (EIPH)
Pulmonary edema e.g. Pulmonary edema e.g. cardiogeniccardiogenic, anaphylaxis, anaphylaxis

Aspiration pneumoniaAspiration pneumonia
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Congenital Congenital AtelectasisAtelectasis

Alveoli incompletely distendedAlveoli incompletely distended
Implies abortion or stillbirthImplies abortion or stillbirth
Lung fails to float in formalin/waterLung fails to float in formalin/water
Lack of thrombosis in umbilical cordLack of thrombosis in umbilical cord
Can also occur following live birthCan also occur following live birth

Aspiration of amniotic fluid and Aspiration of amniotic fluid and meconiummeconium
Surfactant abnormality Surfactant abnormality –– ““barker foalsbarker foals”” –– see hyaline see hyaline 
membrane  (ARDS)membrane  (ARDS)
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Pulmonary MineralizationPulmonary Mineralization

Diffuse lesion (Diffuse lesion (““pumice lungpumice lung”” , , ““calcinosiscalcinosis””))
Lung does not collapse, may be grittyLung does not collapse, may be gritty
Capillary basement membranes mineralizedCapillary basement membranes mineralized
Other organs affectedOther organs affected
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Pulmonary MineralizationPulmonary Mineralization

Etiology Etiology 
HypervitaminosisHypervitaminosis D D 
CalcinogenicCalcinogenic plantsplants

SolanumSolanum malacoxylonmalacoxylon ((““Manchester wasting Manchester wasting 
diseasedisease””))
Cestrum Cestrum diurnumdiurnum
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Vitamin D Toxicity Vitamin D Toxicity –– HorseHorse
Mineralization and fibrosisMineralization and fibrosis
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Exercise Induced Pulmonary  Exercise Induced Pulmonary  
HemorrhageHemorrhage

(EIPH)(EIPH)
Occurs after exercise in race horses worldwideOccurs after exercise in race horses worldwide
High incidence on High incidence on bronchoscopybronchoscopy e.g. 80%e.g. 80%
Clinically observed as Clinically observed as epistaxisepistaxis
Occasionally fatalOccasionally fatal
Possible cause Possible cause –– high pulmonary vascular pressure high pulmonary vascular pressure 
during racing, preexisting lung injuryduring racing, preexisting lung injury
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Exercise Induced Pulmonary  Exercise Induced Pulmonary  
HemorrhageHemorrhage

(EIPH)(EIPH)

May be difficult to make gross diagnosis due May be difficult to make gross diagnosis due 
to autolysisto autolysis
Discoloration of lungDiscoloration of lung
HistologicallyHistologically see alveolar hemorrhage, see alveolar hemorrhage, 
hemosiderosishemosiderosis, possibly fibrosis, possibly fibrosis
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EIPHEIPH
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EIPHEIPH
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Pulmonary EdemaPulmonary Edema

CardiogenicCardiogenic
ToxicantsToxicants

White snakeroot  White snakeroot  -- Eupatorium Eupatorium rugosumrugosum
Monensin/RumensinMonensin/Rumensin
Avocado Avocado 
Oleander, Japanese yew Oleander, Japanese yew –– generally die without lesionsgenerally die without lesions

AnaphylaxisAnaphylaxis
Penicillin, vaccinationPenicillin, vaccination

Smoke inhalationSmoke inhalation
Differentiate from acute interstitial pneumonia e.g. Differentiate from acute interstitial pneumonia e.g. 
HendraHendra virus, which may appear primarily as edemavirus, which may appear primarily as edema
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Aspiration PneumoniaAspiration Pneumonia

Etiology/predisposing factorsEtiology/predisposing factors
Anesthesia Anesthesia 
Improper tubing (oil, medication)Improper tubing (oil, medication)
Prenatal stress Prenatal stress –– amniotic fluid and amniotic fluid and meconiummeconium

Associated with Associated with syncytialsyncytial cells in some casescells in some cases
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Infectious DiseaseInfectious Disease
ViralViral

Intersitial/bronchointerstitialIntersitial/bronchointerstitial pneumoniapneumonia
BacterialBacterial

BronchopneumoniaBronchopneumonia
GranulomatousGranulomatous pneumoniapneumonia

MycoticMycotic
IntersitialIntersitial to to granulomatousgranulomatous pneumoniapneumonia

ParasiticParasitic
GranulomasGranulomas
EosinophilicEosinophilic bronchitisbronchitis
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Viral Infectious Disease Viral Infectious Disease 

Generally mild and transientGenerally mild and transient
Stress, frequently related to racingStress, frequently related to racing
Clinically indistinguishableClinically indistinguishable
Usually present as URT diseaseUsually present as URT disease
Suppress cell mediated immunitySuppress cell mediated immunity
Predispose to infectionPredispose to infection

Bacterial, often from normal floraBacterial, often from normal flora
PneumocystisPneumocystis cariniicarinii
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Viral Infectious Diseases Viral Infectious Diseases 

Most important Most important 
Equine viral Equine viral rhinopneumonitisrhinopneumonitis
Equine influenzaEquine influenza
Equine viral Equine viral arteritisarteritis (EVA)(EVA)
HendraHendra virusvirus

OtherOther
AdenovirusAdenovirus
ParainfluenzaParainfluenza
RhinovirusRhinovirus
African horse sicknessAfrican horse sickness
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Equine Viral Equine Viral RhinopneumonitisRhinopneumonitis

Equine Equine herpesvirusherpesvirus 1 and 4 (EHV1 and 4 (EHV--1, EHV1, EHV--4)4)
DiseasesDiseases

Respiratory (generally EHVRespiratory (generally EHV--4)4)
Weanling foals and young race horsesWeanling foals and young race horses

Reproductive Reproductive –– abortions (generally EHVabortions (generally EHV--1) 1) 
Fetuses/neonates infected in Fetuses/neonates infected in uteroutero –– severe severe 
disease disease –– bronchointersitialbronchointersitial pneumonia with pneumonia with 
necrosis and inclusion bodiesnecrosis and inclusion bodies

NeurologicNeurologic –– recent racetrack outbreaks in USArecent racetrack outbreaks in USA
Virus persists latently in trigeminal ganglia till Virus persists latently in trigeminal ganglia till 
activated by stress or immune suppression. activated by stress or immune suppression. 
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Equine Viral Equine Viral RhinopneumonitisRhinopneumonitis ––
Fetal Fetal –– Interstitial PneumoniaInterstitial Pneumonia
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GammaGamma--Herpes Virus in DonkeysHerpes Virus in Donkeys

Interstitial pneumonia Interstitial pneumonia 
SyncytialSyncytial cells even in chronic lesioncells even in chronic lesion
No inclusion bodiesNo inclusion bodies
KleiboekeKleiboeke et al, 2002, JVDI 14: 273et al, 2002, JVDI 14: 273--280280
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Equine InfluenzaEquine Influenza

Type A strain (A/equiType A strain (A/equi--1 and A/equi1 and A/equi--2)2)

Generally in 2Generally in 2--3 yr olds at racetrack3 yr olds at racetrack
High morbidity, low mortalityHigh morbidity, low mortality
Clinical signs: fever, cough, Clinical signs: fever, cough, oculonasaloculonasal dischargedischarge
Recently mutated and Recently mutated and ““jumpedjumped”” to dogsto dogs
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Equine InfluenzaEquine Influenza

PathologyPathology
Mucopurulent exudate in airwaysMucopurulent exudate in airways
Multifocal atelectasis (checkerboard pattern)Multifocal atelectasis (checkerboard pattern)
BronchoBroncho--interstitial pneumoniainterstitial pneumonia
Secondary bacterial Secondary bacterial anteroventralanteroventral
bronchopneumonia possiblebronchopneumonia possible
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Equine Viral Equine Viral ArteritisArteritis (EVA)(EVA)

ArterivirusArterivirus found worldwidefound worldwide
Disease Disease -- pansystemicpansystemic --foals and horsesfoals and horses
Virus infects macrophages and endothelial cellsVirus infects macrophages and endothelial cells
Clinical signs Clinical signs –– fever, respiratory distress, fever, respiratory distress, 
abortion, diarrhea, dependent edemaabortion, diarrhea, dependent edema
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Equine Viral Equine Viral ArteritisArteritis (EVA)(EVA)

Pulmonary pathologyPulmonary pathology
Interstitial pneumoniaInterstitial pneumonia
FibrinoFibrino--necrotic necrotic vasculitisvasculitis
Edema and hemorrhageEdema and hemorrhage
HydrothoraxHydrothorax

Other organ pathology related to vascular Other organ pathology related to vascular 
lesionslesions
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Equine Viral Equine Viral ArteritisArteritis (EVA) (EVA) –– FetusFetus
Interstitial pneumonia with rib impressionsInterstitial pneumonia with rib impressions

 
 

NOT TO BE 
REPRODUCED 



Equine Viral Equine Viral ArteritisArteritis (EVA)(EVA)
Mild interstitial pneumonia with Mild interstitial pneumonia with meconiummeconium
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AdenovirusAdenovirus

Generally immunosuppressed/deficient foals e.g. Generally immunosuppressed/deficient foals e.g. 
Arabs with CIDArabs with CID
Low morbidity, low mortalityLow morbidity, low mortality
Pathology Pathology 

Bronchointerstial pneumoniaBronchointerstial pneumonia
Intranuclear inclusion bodies Intranuclear inclusion bodies 
Often secondary infection Often secondary infection –– bacterial, bacterial, P. P. cariniicarinii
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Adenovirus Adenovirus 
and and P. P. cariniicarinii --
Arabian Foal Arabian Foal --

IInterstitial nterstitial 

pneumoniapneumonia
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HendraHendra VirusVirus

Family Family ParamyxoviridaeParamyxoviridae, subfamily , subfamily PneumovirinaePneumovirinae, a , a 
henipavirushenipavirus as is as is NipahNipah virusvirus
Transmission by fruit bats/flying foxesTransmission by fruit bats/flying foxes
ZoonoticZoonotic
AustraliaAustralia
Pathology Pathology 

Severe pulmonary edemaSevere pulmonary edema
FibrinoidFibrinoid necrotizing necrotizing vasculitisvasculitis –– lung and kidneylung and kidney
Multinucleated Multinucleated syncytialsyncytial cells cells –– endothelial cellsendothelial cells

Diagnosis Diagnosis -- IHCIHC
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African Horse SicknessAfrican Horse Sickness

OrbivirusOrbivirus, vector borne (, vector borne (CulicoidesCulicoides))
Africa, Middle East, India, PakistanAfrica, Middle East, India, Pakistan
High mortality (up to 95%)High mortality (up to 95%)
Forms Forms 

Pulmonary, cardiac, mixed and mildPulmonary, cardiac, mixed and mild

Virus infects endothelial cells Virus infects endothelial cells 
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African Horse SicknessAfrican Horse Sickness

Pulmonary formPulmonary form
Severe respiratory distress and rapid deathSevere respiratory distress and rapid death
Massive pulmonary edemaMassive pulmonary edema

Cardiac form Cardiac form 
Cardiac failure with head edemaCardiac failure with head edema

Diagnosis Diagnosis –– IHCIHC
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African Horse SicknessAfrican Horse Sickness
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African Horse African Horse 
FeverFever
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Bacterial BronchopneumoniaBacterial Bronchopneumonia

Generally young, stressed animalsGenerally young, stressed animals
PredispositionPredisposition

Stress e.g. shippingStress e.g. shipping
Viral infectionViral infection
Immune deficiency/suppressionImmune deficiency/suppression
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BronchopneumoniaBronchopneumonia

EtiologyEtiology
RhodococcusRhodococcus equiequi ((CorynebacteriumCorynebacterium equiequi))
OtherOther

ChlamydophilaChlamydophila
Mycobacterium Mycobacterium sppspp

Opportunistic infectionsOpportunistic infections
Streptococcus Streptococcus sppspp
Strep Strep zooepidemicuszooepidemicus –– shipping fevershipping fever
E. coliE. coli
KlebsiellaKlebsiella pneumoniaepneumoniae
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BronchopneumoniaBronchopneumonia

Common Common sequelaesequelae
PleuritisPleuritis
AbscessesAbscesses
SequestraSequestra
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BronchopneumoniaBronchopneumonia
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SequestraSequestra Post BronchopneumoniaPost Bronchopneumonia
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Pulmonary Pulmonary 
AbscessesAbscesses
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Rhodococcus equiRhodococcus equi

Facultative intracellular Gram positive organism Facultative intracellular Gram positive organism 
Plasmid encoded virulence factorsPlasmid encoded virulence factors
Survives in macrophagesSurvives in macrophages

Important worldwide cause of morbidity and Important worldwide cause of morbidity and 
mortalitymortality
Enzootic on farms Enzootic on farms –– soil and fecessoil and feces
Primarily affects Primarily affects 

Foals 1Foals 1--6 month 6 month 
Older Older immunosuppressedimmunosuppressed horseshorses
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Rhodococcus equiRhodococcus equi

Disease Disease -- sporadicsporadic
Respiratory Respiratory -- alwaysalways
Enteric Enteric –– ulcerative ulcerative enterocolitisenterocolitis -- sometimessometimes
Disseminated occasionallyDisseminated occasionally

Pathogenesis Pathogenesis –– aerogenousaerogenous, infected sputum , infected sputum 
to intestines (?) to intestines (?) 
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Rhodococcus equiRhodococcus equi

Pulmonary pathologyPulmonary pathology
Acute Acute -- anteroventralanteroventral suppurative suppurative 
bronchopneumonia followed bybronchopneumonia followed by
Abscesses progress to Abscesses progress to pyogranulomatouspyogranulomatous pneumonia pneumonia 
with with caseouscaseous necrosisnecrosis
Chronic Chronic –– large coalescing large coalescing caseouscaseous masses masses 
surrounded by fibrous tissuesurrounded by fibrous tissue
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RhodococcusRhodococcus equiequi ––
Bronchopneumonia with abscessesBronchopneumonia with abscesses
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RhodococcusRhodococcus equiequi
Bronchopneumonia with abscessesBronchopneumonia with abscesses
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RhodococcusRhodococcus equiequi
Bronchopneumonia with abscessesBronchopneumonia with abscesses
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MycobacteriosisMycobacteriosis

Mycobacterium Mycobacterium bovisbovis, tuberculosis , tuberculosis and and aviumavium complexcomplex
Ingestion followed by Ingestion followed by hematogenoushematogenous
disseminationdissemination
Pulmonary Pulmonary granulomasgranulomas without calcification or without calcification or 
necrosisnecrosis
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MycobacteriosisMycobacteriosis
Pulmonary Pulmonary granulomagranuloma with chronic with chronic pleuritispleuritis
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MycobacteriosisMycobacteriosis
Pulmonary Pulmonary granulomagranuloma with chronic with chronic pleuritispleuritis
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Embolic PneumoniaEmbolic Pneumonia
Multiple abscessesMultiple abscesses
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ActinobacillusActinobacillus sp. sp. –– FoalFoal
Multiple abscesses Multiple abscesses –– embolic pneumoniaembolic pneumonia
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ActinobacillusActinobacillus spsp——Foal KidneyFoal Kidney
Embolic shower to Embolic shower to glomeruliglomeruli
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MycoticMycotic PneumoniaPneumonia

PneumocystosisPneumocystosis
PneumocystisPneumocystis cariniicarinii (GMS stain)(GMS stain)
ImmunosuppressedImmunosuppressed, such as CID foals, often with , such as CID foals, often with 
adenovirusadenovirus
Organisms pack alveoli with foamy appearanceOrganisms pack alveoli with foamy appearance

CryptococcosisCryptococcosis neoformansneoformans ((mucicarminemucicarmine stain)stain)

 
 

NOT TO BE 
REPRODUCED 



PneumocystosisPneumocystosis
–– Arabian FoalArabian Foal

Interstitial pneumoniaInterstitial pneumonia

 
 

NOT TO BE 
REPRODUCED 



PneumocystosisPneumocystosis
GGranular material in alveoliranular material in alveoli

 
 

NOT TO BE 
REPRODUCED 



PneumocystosisPneumocystosis
Silver Stain (GMS)Silver Stain (GMS)

 
 

NOT TO BE 
REPRODUCED 



Parasitic PneumoniaParasitic Pneumonia

Parascarus Parascarus equorumequorum
Larvae migrate causing necrosisLarvae migrate causing necrosis
Dead larvae induce Dead larvae induce granulomasgranulomas
Associated Associated eosinophilseosinophils

DictyocaulusDictyocaulus arnfeldiarnfeldi
Donkeys are natural hostsDonkeys are natural hosts
NonNon--febrile coughing horsefebrile coughing horse
DorsocaudalDorsocaudal lung lung 
EosinophilicEosinophilic bronchitis, focal bronchitis, focal atelectasisatelectasis

 
 

NOT TO BE 
REPRODUCED 



ParascarusParascarus equorumequorum

 
 

NOT TO BE 
REPRODUCED 



Toxic InjuryToxic Injury

MineralizationMineralization
UremiaUremia——fibrosisfibrosis
HypervitaminosisHypervitaminosis DD

EdemaEdema
Smoke inhalation Smoke inhalation –– chemical injurychemical injury

GranulomatousGranulomatous pneumoniapneumonia
SilicosisSilicosis

Interstitial pneumoniaInterstitial pneumonia
Plant toxinsPlant toxins

 
 

NOT TO BE 
REPRODUCED 



Vitamin D Toxicity Vitamin D Toxicity –– HorseHorse
Mineralization and fibrosisMineralization and fibrosis

 
 

NOT TO BE 
REPRODUCED 



Uremia Uremia –– HorseHorse
Mineralization and fibrosisMineralization and fibrosis

 
 

NOT TO BE 
REPRODUCED 



Crofton weed, Crofton weed, Eupatorium Eupatorium adenophorumadenophorum
Acute or chronic interstitial diseaseAcute or chronic interstitial disease

PyrrolizidinePyrrolizidine alkaloids alkaloids –– while most cause hepatic while most cause hepatic 
injury some can cause pulmonary injuryinjury some can cause pulmonary injury

Plants: Plants: Crotalaria Crotalaria sppspp, , SenecioSenecio sppspp
Edema, hemorrhage, inflammationEdema, hemorrhage, inflammation
Epithelial proliferation/Epithelial proliferation/megalocytosismegalocytosis
Interstitial fibrosisInterstitial fibrosis

PerillaPerilla frutescensfrutescens ketoneketone
Interstitial pneumoniaInterstitial pneumonia

Plant ToxinsPlant Toxins

 
 

NOT TO BE 
REPRODUCED 



Plant Plant 
Toxins Toxins ––

InterstitialInterstitial
pneumonia due to pneumonia due to 

pyrrolizidinepyrrolizidine
alkaloidsalkaloids

 
 

NOT TO BE 
REPRODUCED 



Smoke InhalationSmoke Inhalation

Injury due toInjury due to
Thermal injury (URT)Thermal injury (URT)
Chemical injury (LRT)Chemical injury (LRT)

LesionsLesions
LangealLangeal/tracheal necrosis with fibrin/tracheal necrosis with fibrin
Pulmonary edemaPulmonary edema
Often find carbon (soot) particlesOften find carbon (soot) particles

 
 

NOT TO BE 
REPRODUCED 



SilicosisSilicosis

Origin: mines, sandblasting, sand flouncing, soilOrigin: mines, sandblasting, sand flouncing, soil
Reported from California in horses fed off the Reported from California in horses fed off the 
ground following removal of top soilground following removal of top soil
PathologyPathology

Progressive Progressive granulomatousgranulomatous diseasedisease
Look for Look for refractilerefractile silica particlessilica particles

Pathogenesis: Pathogenesis: cytotoxicitycytotoxicity to macrophagesto macrophages

 
 

NOT TO BE 
REPRODUCED 



SilicosisSilicosis
Experimental in rats Experimental in rats –– note note granulomasgranulomas and and 

refractilerefractile silica particles (right)silica particles (right)

 
 

NOT TO BE 
REPRODUCED 



Disease of Unknown EtiologyDisease of Unknown Etiology

Acute interstitial pneumonia of foals (Angela Acute interstitial pneumonia of foals (Angela 
BeggBegg) ) 

33--6 6 mthsmths, generally found dead, generally found dead
Hyaline membranes, type II cell proliferationHyaline membranes, type II cell proliferation
Clinical treatment with steroidsClinical treatment with steroids

MultisystemicMultisystemic eosinophiliceosinophilic epitheliotropicepitheliotropic
disease (MEED)disease (MEED)

 
 

NOT TO BE 
REPRODUCED 



MultisystemicMultisystemic EosinophilicEosinophilic
EpitheliotropicEpitheliotropic Disease (MEED)Disease (MEED)

Chronic history of respiratory distress with weight lossChronic history of respiratory distress with weight loss
Primarily in young horses, 3 Primarily in young horses, 3 --17 yr old 17 yr old 
EosinophilicEosinophilic and and lymphoplasmacyticlymphoplasmacytic infiltrates and infiltrates and 
eosinophiliceosinophilic granulomasgranulomas
In multiple organs including lung, skin, pancreas, In multiple organs including lung, skin, pancreas, 
salivary gland, GI and salivary gland, GI and biliarybiliary and bronchial epitheliumand bronchial epithelium
Similar syndrome in humans, dogs, cats and ferretsSimilar syndrome in humans, dogs, cats and ferrets
Etiology not known Etiology not known 

 
 

NOT TO BE 
REPRODUCED 



ImmuneImmune--Mediated Diseases Mediated Diseases --
AnaphylaxisAnaphylaxis

Type I hypersensitivityType I hypersensitivity
EtiologyEtiology

Iatrogenic: antibiotic injection, vaccinationIatrogenic: antibiotic injection, vaccination
PathologyPathology

Pulmonary edema with eosinophilsPulmonary edema with eosinophils
Airway constrictionAirway constriction

 
 

NOT TO BE 
REPRODUCED 



Equine Allergic Equine Allergic 
PneumonitisPneumonitis/Chronic Obstructive /Chronic Obstructive 

Pulmonary Disease (COPD)Pulmonary Disease (COPD)

HyperreactiveHyperreactive airways and genetics have roleairways and genetics have role
Major disease of stabled horses (heaves)Major disease of stabled horses (heaves)
Type I and III hypersensitivity to allergens (fungal Type I and III hypersensitivity to allergens (fungal 
from hay, from hay, choockchoock manure, etc)manure, etc)
Cough, dyspnea, wheezing (expiratory)Cough, dyspnea, wheezing (expiratory)
Pathogenesis:  bronchitis/bronchiolitis leads to Pathogenesis:  bronchitis/bronchiolitis leads to 
alveolar emphysemaalveolar emphysema

 
 

NOT TO BE 
REPRODUCED 



COPD COPD –– Emphysema Emphysema -- HorseHorse

 
 

NOT TO BE 
REPRODUCED 



COPD COPD –– Emphysema Emphysema -- HorseHorse

 
 

NOT TO BE 
REPRODUCED 



MucoidMucoid BronchiolitisBronchiolitis in COPDin COPD

 
 

NOT TO BE 
REPRODUCED 



MucoidMucoid BronchiolitisBronchiolitis and and 
Emphysema in COPDEmphysema in COPD

 
 

NOT TO BE 
REPRODUCED 



NeoplasiaNeoplasia

Primary Primary –– rarerare
Secondary Secondary –– metastaticmetastatic includesincludes

MelanosarcomaMelanosarcoma
LymphosarcomaLymphosarcoma

 
 

NOT TO BE 
REPRODUCED 



LymphosarcomaLymphosarcoma

 
 

NOT TO BE 
REPRODUCED 



Pleuritis/PyothoraxPleuritis/Pyothorax

PrimaryPrimary
Bacterial e.g. Bacterial e.g. NocardiaNocardia asteroidesasteroides and and brasiliensisbrasiliensis ––
sulfur granulessulfur granules

SecondarySecondary
Extension of pneumonia Extension of pneumonia 
Ruptured lung abscess Ruptured lung abscess –– quite commonquite common

 
 

NOT TO BE 
REPRODUCED 


