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Pathology of Respiratory System

B Upper wsdratoy’ ‘ract
= Non infectious Disease
B Develobmental Abnormalities
N iocell moon -
m Neoplasia

® [nfectious Disease
m [ower Respiratory Tract (Lung)

m Pleura and thoracic cavity



Noninfectious Disease of Upper
Respirtiitory 1ract - Nasul Cavity

m a2 bemrscmn
1 C'd r herses

® Cause of epistaxis

® Polyp like mass

m Nasal amyloidosis (amyloid AL)
® Multiple nodules

m Nasal and paranasal sinus cysts

m Neoplasia



Ethmoid Hematoma




Upper Respiratory Tract -
Developmental Abnormalities

m Nasal .- par-.nasal sin s ~vs's
® Originate from dentigerous tissue
1 S v giow it @922 ( €x ) NS 7
® Result in cranial maltormation
® Secondary infection possible
= DD neoplasia, tooth root abscess

® Surgical treatment possible



Nasal and
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Nasal and Paranasal S




Nasal and Paranasal Sinus Cysts
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Causes of Epistaxis

m Fxercise induced pulmonary hemorrhage

a 2l Dl 2 A\
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m Gutteral pouch mycoses
B [rauma
®m Ethmoid hematoma

B [nvasive intranasal lesion

® Neoplasia



Neoplasia of the Nasal Cavity:
Clinical Signs

m Unilateral or bilateral mucoid or bloody
,u L,} aLg(

B [ntermittent sneezing
m Obstruction of nasolacrimal duct

m Facial swelling



Neoplasia of the Nasal Cavity:
Clinical Signs




Neoplasia of the Nasal Cavity
Pathology

® Origin
® Nasal passages
r Mayiliooy siaes
BT 101 tvne s
m Carcinoma
B Sarcoma
B Sequella

= Bony erosion

® Hxtension e.g. through cribriform plate



Neoplasia of the Nasal Cavity




Other Noninfectious Disease of
Upper Respiratory Tract

B ] o ngedl patiayts
J Taiopadkhic latyng ean nenupiegia (‘toacet )
m Epiglottic entrapment
m Pharyngeal lymphoid hyperplasia
m [aryngeal edema - traumatic

m Smoke inhalation — thermal 1njury



Idiopathic Laryngeal
Heminlegia (Roarer)

m [ eft recurrent laryngeal degeneration (axonopathy) with
paralysis

[ eft arvtenid curts a e it vaow 1l 2

Left duisal and .ateral cuiCoarytennuideus Nuuscle actophy
Cause unknown

Results in incomplete dilation of larynx

DD: secondary nerve damage (Wallerian degeneration)
e.g. strangles, lymphosarcoma



Idiopathic
Laryngrcal
Hemiplegia
(R DA I 31‘) -1 .Cte

unilateral muscle
atrophy




Epiglottic entrapment

® Reduced performance and obstructive respiratory
digence
1 bt dott: L lest dns
m Hypoplasia (congenital)
m Deformaties

m Cysts, etc



Epiglottic Entrapment




Equine Pharyngeal
Lymphoid Hyperplasia

m 2-3 yr ou7 tace he rses

m Partial upper respiratory obstruction

m Whie oo coccratoraly wdiles in Snatyn:

m Cause unknown, presumably excessive antigenic
stimulation



Upper Respiratory Tract -
Infectious Disease

m Viral
= Heuize 2aa! shnecneronitis
m S mine Infhiena
m Parainfluenza
® Adenovirus

m Rhinovirus



Upper Respiratory Tract -

Infectious Disease

m Bacterie!
B Syste m1’ aleruses with p ron.n<nt ne~. ¢ iecharge
m Strangles
m G ande S
m MCoiZidosis
® Sinusitis secondary to sinus cysts, tooth root abscesses
m Mycotic
m Aspergillosis (gutteral pouch mycosis)
B Aquatic protistan parasite, class Mesosmycetozoa
u Rhmosporidium seebor: (nasal polyps) — large sporangia
containing endospores on histo



Rhinosporidium seebori (nasal

polyps)
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Diseases of the Guttural Pouch

m Bacte 1a:
= Ventral
® (g arrh /s uoypu 2 ave (e mp 7€ na)
B Llepivitecits eyl (Straugles)
m Mycotic
= Dorsal
» Granulomatous
m Aspergillus spp.
B Tympany



Empyema

Guttural Pouch
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Guttural Pouch — Hemorrhage
Secondary to Mycotlc Infectlon

l‘ T
. o B8
¥ o %4
- i :
) ; y
et
g L '
5
N




Strangles

Btiologv: Streptococcus eaui ssp equi
= Novou:ofsortial nasa flc za
Source - infected feed, exudate or air droplets

\Y/O]ﬂ] r]‘vir] A QCrtrrence

Y Hu 19 h )rses ur'dut st.€ss

Acute contagious systemic disease
= Fever
® Purulent rhinitis
= Cough
= Enlarged lymph nodes



Streptococcus equi subsp equi

m Strep. equi is an obligate pathogen of Equidae
W udf ) P Ve —oL 7l pllf mo'yﬂc, 7 Laras :
eoq fve, aicefield sroap
m Virulence factors include
m Hayluronic Acid Capsule

® Hides antigenic determinants from immune
recognition

m Prevents phagacytosis






Strangles

m Upper tes-niatesy liseasc

m Lymph nodes are infected ¢
an¢ s yollen

m Abscesses impinge on
airway — obstruction

m Abscess rupture

m “ Bastard” strangles
complications




 Gutteral pouch
empyema- uncommon

e Treatment includes
drainage



Strangles

Pathology
® Purulent rhinitis
= Y aupliaac aias /absees: €3
mRegional

B Systemic



Strangles

Potentiz [ S qu-ll.
® Guttural pouch empyema
B nerna dissem ratioa - Tvastar 17 stia 1oles
] Btuudnopncumoniu

® Facial paralysis and Horner’s syndrome
(sympathetic nerve)

m Laryngeal hemiplegia (recurrent laryngeal nerve)
® Purpura hemorrhagica (AbAg deposition)



Glanders

Btiolog v: t u."Rho der a malle (F.eud mon 151 a 'tez)
Source - infected feed and water, rarely air droplets
Eaacted xe:fttor Not1ntt ca, Asta, I aste n
Earope, Brozil

Z.0onosis (potential bioterrorism agent)
Contagious systemic disease

Transmission to carnivores via ingestion of affected
horses



Glanders

m Patho oy
® Nasal - pyogranulomatous rhinitis that ulcerates
! Lin>-mavsceridiary gan i om: s due 10
hemawwgenous spreau
m Skin (legs and ventral abomen)- may have
suppurative lymphangitis (“equine farcy”)



Melioidosis (Pseudoglanders)

m Btiolog y: Fu.®ho der a pseua i 'ler 1 Psen 1om 9i as
Dpseudomaller)

B Seruse - adf o= tond andvater
B Associ.tcd with clay scils
B Southeast Asia, Europe, Northern Australia mainly

B Zoonosis (potential bioterrorism agent) — Aboriginal
communities

® Also in donkeys, goats, sheep and macropods

m Contagious systemic disease with wide host range
including rodents



Melioidosis (Pseudoglanders)

m Diseasc - ¢it1ilas to glande s
m Pathology
r Srsttinic
N8 1ndL ratic o w e aksc 2secs
m Creamy to caseous, yellow to green
m [ ungs
m Embolic bacterial pneumonia with abscesses

m Ulceration of abscesses lead to pleuritis



Lower Respiratory Tract

L] Lungs
I NoinInfacticus I'ise ses
m Infectious Diseases

= Neoplasia

m Pleura and thoracic cavity



Lung - Non Infectious Diseases

Abnorn 't 2¢ of I 1fla 10n
= Congenital atelectasis
= Emphysema
4, g ar
m Associated with CorD
Metabolic Disease
® Pulmonary mineralization (“calcinosis”) - toxicosis
Circulatory Disease
® Pulmonary hemorrhage (EIPH)
® Pulmonary edema e.g. cardiogenic, anaphylaxis

Aspiration pneumonia



Congenital Atelectasis

Alveoli incompletely distended
Implies abortion or stillbirth

Lug ralls w fl yacir forx alir / wat 2t
Lack of thrombosis in umbilical cord

Can also occur following live birth
® Aspiration of amniotic fluid and meconium

m Surfactant abnormality — “barker foals” — see hyaline

membrane (ARDS)



Pulmonary Mineralization

m Diffuse lesion (“‘pumice lung” , **calcinosis™)
B LiAg a0ns AGe coliapst, mry e sultty
B Capluary basemene 10€iubranes ultrailzed

m Other organs affected



Pulmonary Mineralization

m Ftiology
= Hvnervitaminosis 1
B zlcinc gent : plat ts
B Solanum malacoxylon (“Manchester wasting

disease”)

m Cestrum dinrnum



Vitamin D Toxicity — Horse
Mineralization and fibrosis




Exercise Induced Pulmonary

Hemorrhage
(EIPIT
Occurs after exercise in race horses worldwide
High incidence on bronchoscopy e.g. 80%
L sally opse -vaed s e pistads
Occasionally fatal

Possible cause — high pulmonary vascular pressure
during racing, preexisting lung injury



Exercise Induced Pulmonary
Hemerrhaoe

(EIFR)

m N dodiffalt e meke goss 1agne i clue
to autolysis

m Discoloration of lung

m Histologically see alveolar hemorrhage,
hemosiderosis, possibly fibrosis









Pulmonary Edema

m Cardiojeu:
m Toxicants
m White snakeroot - Ewupatorium rugosum
» )\ oner sin F um :rsin
A" A acg 0
m Oleander, Japanese yew — generally die without lesions
B Anaphylaxis
m Penicillin, vaccination
B Smoke inhalation

m Differentiate from acute interstitial pneumonia e.g.
Hendra virus, which may appear primarily as edema



Aspiration Pheumonia

m Htiolo 2y /g red sp osing acore
® Anesthesia
1 ryprop et bl (0.1, mycica1)n)
m Prenatal stress — amniotic tiuid and meconium

m Associated with syncytial cells in some cases



Infectious Disease

m Viral

m [ntersitial /bronchointerstitial pneumonia
m Bacterial

I 20 nn0coctnna

® Granulomatous pneumonia
m Mycotic

® Intersitial to granulomatous pneumonia
m Parasitic

m Granulomas

® Hosinophilic bronchitis



Viral Infectious Disease

Generally mild and transient
Ciragr, fresuen s velnted fo racng
Cluicallv pdis ingmche ol
Usually present as URT disease
Suppress cell mediated immunity

Predispose to infection
m Bacterial, often from normal flora

® Pruenmocystis carinii



Viral Infectious Diseases

Most 1m >0t a 1t
® Equine virai thinopneumonitis
® Hquine influenza
mFqrire-arm crte it s (EVA)
® Henara virus

m Other

B Adenovirus
m Parainfluenza
m Rhinovirus

m African horse sickness



Equine Viral Rhinopneumonitis

m Hquia= 1:apesvrus 14 BEE V-1, EHV-4)
m Diseases
= Recnivptovy loanerally HHV 4
B Weanling teal and rora,-ra e ho=s s
m Reproductive — abortions (generally EHV-1)

m Fetuses/neonates infected in utero — severe
disease — bronchointersitial pneumonia with
necrosis and inclusion bodies

= Neurologic — recent racetrack outbreaks in USA

m Virus persists latently in trigeminal ganglia till
activated by stress or immune suppression.



Equine Viral Rhinopneumonitis —

Fetal — Interstitial Pneumonia




Gamma-Herpes Virus in Donkeys

m Inters it:l pneun onia
m Syncytial cells even in chronic lesion
B NCnaasical oodes

m Kleiboeke et al, 2002, JVDI 14: 273-280



Equine Influenza

Type A str.in ' /equi-1 aad .\ equi 2)

Generallv in 2-3 vr olds at racetrack

Hirh niork idit 7, 1o maortdity

Clinical signs: fever, cough, oculonasal discharge

Recently mutated and “jumped” to dogs



Equine Influenza

Pathology
® Mucopurulent exudate in airways
M aidfoeal ae co@sis «he:scer yrard pat e )
® Broncho-interstitial pneumonia

m Secondary bacterial anteroventral
bronchopneumonia possible



Equine Viral Artetitis (EVA)

B Artert m s for.nc worlc wile
m Disease - pansystemic -foals and horses
B Vi asectcniarophyes aid cndotlcua cells

m Clinical signs — fever, respiratory distress,
abortion, diarrhea, dependent edema



Equine Viral Arteritis (EVA)

m Pulmcnoy palhe logy
® Interstitial pneumonia
11591 wio-1 e "C ue V2 oen it s
i Blde~~aid h mons~ze
® Hydrothorax

m Other organ pathology related to vascular
lesions



Equine Viral Arteritis (EVA) — Fetus

Interstitial pneumonia with rib impressions

NOT TO BE
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Equine Viral Arteritis (EVA)

Mild interstitial pneumonia with meconium

NQTTTDIE

REPRODUCED




Adenovirus

® Genet Ly inm ur osupg res sed /de ric ‘e nr foals e.g.

Arabs with CID
B Low 1ok lLLt‘ , 1OV 170 a1t 7
B Pathowogy
® Bronchointerstial pneumonia
m Intranuclear inclusion bodies

= Often secondary infection — bacterial, P. carinii



Adenovirus

and P. carinii -
Arabi:iin Fozl -
Interstitial

Dt.e 1MmgQnis




Hendra Virus

m Family P.tuyxove idae, s1ibf imil 7 Pt ewm yvirinae, a
henipavirus as is Nipah virus

B Transmission by fruit bats/flving foxes
B / )o10i1C
m Australia

m Pathology
m Severe pulmonary edema
= [ibrinoid necrotizing vasculitis — lung and kidney

= Multinucleated syncytial cells — endothelial cells

B Diagnosis - IHC



African Horse Sickness

m Orbiv rue, 7ec.ot borne (Culioic es
m Africa, Middle East, India, Pakistan
mEiZloaorali Gp to )%
B Forms

® Pulmonary, cardiac, mixed and mild

m Virus infects endothelial cells



African Horse Sickness

m Pulmcnoy form
m Severe respiratory distress and rapid death
I viSuve ow M onlty cu st 1a

m Carclac corm
m Cardiac failure with head edema

® Diagnosis — IHC



kness
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African Horse S




African Horse




Bacterial Bronchopneumonia

m Genetahv young, stress :d i nal .
m Predisposition

1 Sitess € oL slirp ng
m Viral infection

® [mmune deficiency/suppression



Bronchopneumonia

m Htiolosy
® Rhodococcus equi (Corynebacterium equi)
= It 1c1
m Chla aydo rhu
m Mycobacterium spp
m Opportunistic infections
u Streptococeus spp
m Strep zo0epidemicns — shipping fever
m . ool

u Klebsiella pnenmontae



Bronchopneumonia

B Commn ¢ewelie
m Pleuritis
1 008 eode

I Sequecta



Bronchopneumonia




Sequestra Post Bronchopneumonia




Pulmonary
Abscessas




Rhodococcus equi

m Facul a e intt ace lular C ra:n positt < ot anism
® Plasmid encoded virulence factors
m Syrvives in chrohhagec

B 1.9¢C rtant wor av7ice cza e ¢ £ no kiditr ind
mortality

B Enzootic on farms — soil and feces
m Primarily affects
®m Foals 1-6 month

B Older immunosuppressed horses



Rhodococcus equi

m Dise 5= - spc raclic
m Respiratory - always
= Hrtere  nlrerative entecocnlitis - cometmeas
m ) ssemr mate d veuasior ally

m Pathogenesis — aerogenous, infected sputum
to intestines ()



Rhodococcus equi

m Pulmora.v atheloy y

® Acute - anteroventral suppurative
hronchonneumonia followed by

I £,D83ess¢ s prC gr=s. to ) 0g a 1wl nratou s pn¢ ur onia
with caseous necrosis

® Chronic — large coalescing caseous masses
surrounded by fibrous tissue



Rhodococcus equi —

Bronchopneumonia with abscesses




Rhodococcus equi

Bronchopneumonia with abscesses




Rhodococcus equi

Bronchopneumonia with abscesses




Mycobacteriosis

m Mycobe crorinm /) ovi y tuber wh sis ind ap’u 7 complex

m [ngestion followed by hematogenous
d sseniination

m Pulmonary granulomas without calcification or
NEeCcrosis



Mycobacteriosis
Pulmonary granuloma with chronic pleuritis




Mycobacteriosis

Pulmonary granuloma with chronic pleuritis
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Embolic Pneumonia
Multiple abscesses




bacillus sp. — Foal

tino

Ac

Multiple abscesses — embolic pneumonia




Actinobacillus sp—Foal Kidney
Embolic shower to glomeruli




Mycotic Pheumonia

B Pneum > it )sis
® Preumocystis cariniz (GMS stain)
r Immunosuppicceed, cuch os CID fedls) fer writh
alet OVt 1

® Organisms pack alveoli with foamy appearance

m Cryptococcosis neoformans (mucicarmine stain)



Pneumocystosis
— Arab a1 coai

Interstitial pneumonia




Pneumocystosis
Granular material in alveoli

%
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Pneumocystosis
Silver Stain (GMS)




Parasitic Pneumonia

B Parasccrn- ¢ 7 orum;
® [arvae migrate causing Necrosis
® Dead larvae induce granulomas
= .\s jociat :a\ 0 i1nc dF us

m  Dictyocanlus arnfelds
= Donkeys are natural hosts
= Non-febrile coughing horse
® Dorsocaudal lung
m Fosinophilic bronchitis, focal atelectasis
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Toxic Injury

B Minera1zvicn
m Uremia—fibrosis
m Hypervitaminosis D
B EH. a2
= Smoke inhalation — chemical injury
B Granulomatous pneumonia
m Silicosis
B Interstitial pneumonia

m Plant toxins



— Horse

icity

in D Tox

Mineralization and fibrosis
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Uremia — Horse

Mineralization and fibrosis
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Plant Toxins

B Crof on Wf,cd: L pdl‘m’m, 7 ol/,jmol’?/ﬁorz 7/
B Acuie 0. whronic interStivar diS€aow

B Pyrrolizidine alkaloids — while most cause hepatic
NTUr T eOr1e g1 C41SE [ U MC DAy £ (ury

m Plants: Crotalaria spp, Senecio spp
m Fdema, hemorrhage, inflammation
m Epithelial proliferation/megalocytosis
B [nterstitial fibrosis
B Perilla frutescens ketone

® [nterstitial pneumonia



Plant &
Toxins -- :

Interstitial

pneumoni ¢« ue o=
pyrroliz’d ~o
alkaloids



Smoke Inhalation

B [njury duo: "o
® Thermal injury (URT)

RGN CETITS RETIL § IRV DI

B | .csiots
m [angeal/tracheal necrosis with fibrin
® Pulmonary edema

® Often find carbon (soot) particles



Silicosis

1 Origi: - noes, s ndblastiio sand £.5 1ncing, soil

1 Reported from California in horses fed off the
¢reana follyy “eg cenr cva) oof ) sol

1 Pathology

I Progressive granulomatous disease

1 [ ook for refractile silica particles

1 Pathogenesis: cytotoxicity to macrophages



Silicosis
Experimental in rats — note granulomas and

tct act'le silica par 1ck's (1ioht




Disease of Unknown Etiology

® Acute in*“:tstit.al oneuniotia of foal Angela
Begg)
! 3-5 nths genzraly tornlacad
» Hyaune mempranes, type Ll ceu proureration
® Clinical treatment with steroids
m Multisystemic eosinophilic epitheliotropic
disease (MEED)




Multisystemic Eosinophilic
Epitheliotropic Disease (MEED)

Chronic history of respiratory distress with weight loss

i vwilvr {a w1 ypram~ wnnag R 7
Prmgeli2 sorax hescas, 2 -17 yr 2ld
llosin nhi ic ar d L n.obop laen. ~viic ‘nflt sateg ar |
eosinophilic granulomas
In multiple organs including lung, skin, pancreas,

salivary gland, GI and biliary and bronchial epithelium
Similar syndrome in humans, dogs, cats and ferrets

Etiology not known



Immune-Mediated Diseases -
Anaphylaxis

m Type I hypersensitivity
B _uol )Ly

B at-cociic: autibiows lajecion, Thechinho.l
m Pathology

® Pulmonary edema with eosinophils

= Airway constriction



Equine Allergic
Pneumonitis /Chronic Obstructive
Pinraopary Disease ((CoY-D)

m[jretiactve airways a1d 2:ne s haye rle
m Major disease of stabled horses (heaves)

m Type I and III hypersensitivity to allergens (fungal
from hay, choock manure, etc)

m Cough, dyspnea, wheezing (expiratory)

m Pathogenesis: bronchitis/bronchiolitis leads to
alveolar emphysema



COPD - Emphysema - Horse

AP




COPD - Emphysema - Horse




Mucoid Bronchiolitis in COPD




Mucoid Bronchiolitis and
Emphysema in COPD




Neoplasia

m Primay - 1are

m Secondary — metastatic includes

I Mg] inng royraa

A N

® Lymphosarcoma



Lymphosarcoma




Pleuritis /Pyothorax

m Primary
r Ractesiel 2o Nogzrdie zcteroidrs 22 brasi’zongss —
sulfar g -anules
m Secondary

= Extension of pneumonia

= Ruptured lung abscess — quite common



