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Importance 

• The external ear, 

comprised of the 

pinna, external 

orifice, and ear canal 

covered with skin, 

with minor 

modifications  

– which is a feature of 

several specialized 

body surfaces 



Importance 
• Veterinary dermatologists will see lots of ear 

problems 

• Ear problem incidence 

– Not really accurately known as it has never been 

studied well 

• Some items to consider 

– Definition of what is abnormal, what looking for 

and how examined 

– At one time or over time 

– Role of history  

» in detecting or missing cases 



? Not really 

Known ? 

• No strict definition of what is abnormal 

 

 

 

 

 

 

– Studies look at a “snap shot” or period of time 

• What about the pet’s lifetime 

Gigs Rx needed       Huck no ear Rx but gets itchy Lolly normal 



? Effect of  

Poor History ? 
– The cases that would be missed if just 

examine those with a problem and do not 

account for those treating or preventing the 

problem 
12-28-18 1800petmeds.com Petco.com 

16 ear care products                   7 ear cleansers 

Head Shaking Swimmers Ear 



History 

• If you do not ask owners about cleaning 

their dogs ears 

– You potentially have not determined 

• The dog is prone to or has ear disease 

• The pattern of pruritus and lesions 

• The age of onset of allergy signs 

• The seasonality accurately 

• The true incidence of otitis 

 



Ear Cleaning 1 

1 Stetina et al(2015). Vet Dermatol, 26(4), 246-e254 

 

27% of those that clean ears may have a problem 



2018 

https://www.healthypawspetinsurance.com/cost-of-pet-care 





My Favorite 
2014 

VetCompass Animal Surveillance database 

140,000 dogs Sept 1,09 – March 31,13 

Estimate that 3,648 cases represent a disorder 

With 2.5 % expected frequency and precision 0.05% at 95% 

confidence interval 

Lund et al (1999) J Am Vet Med Assoc, 214(9), 1336-1341  

 13% of 31,484  

Diez, et al (2015). J Small Anim Pract, 56(7), 463-469 

14% of 2,986 no age effect 

 





Importance 

• It is often chronic or recurrent  

• Even short term but often long term the 

recurrences or chronicity lead to  

– Uncomfortable or painful pets 

– Frustrated owners 

– Deafness 

– Expensive surgery or euthanasia 

 



Pain  
In Otitis 1 

1Vaisanen, et al (2008). Opinions of Finnish small animal owners about surgery 

and pain management in small animals. J Small Anim Pract, 49(12), 626-632.  

Pain medications  

  Always needed 

13% 

  Likely needed 

48% 

 

 



Total Ear Canal Ablation And Lateral Bulla 

Osteotomy (TECA/LBO) is often performed for 

end stage otitis.  

 

 

The primary goal of this procedure is to alleviate 

chronic pain and discomfort. 



My Opinions 

• It is the most common reasons clients see 

multiple veterinarians 

Preventable Pain and Suffering 

    Expense 

    Loss of hearing 

     Unnecessary surgery 



Anatomy and Physiology 

Where You Need To Start 



Ear Anatomy 
• Pinna 

• External Ear Canal 
– orifice to tympanic 

membrane 

– Cartilage  
• Auricular and annular 

– 5-10 cm 
• 11 cm giant breeds 

– Vertical and horizontal 
canal 

• Rostral ventral 

• Middle Ear 

• Inner Ear 

1  

1 Griffin, CE. (2008) Dermatology and Otology 

 in Pfizer Atlas of Infection in Dogs and Cats 



Cartilage1 

1 Hermanson, Evans, deLahunta -Miller and Evans' Anatomy of the Dog – 5th ed pg 856 



Diameter Lumen 1 

• “…the distal end of the external ear 

canal was 5.8 ± 1.5 cm (range 2.1–

7.9 cm). The second diameter 

examined, at the proximal opening 

of the auricular cartilage, 

measured on average 0.7 ± 0.2 cm 

(range 0.3–1.0 cm). The mean 

diameter at the most proximal 

opening of the cartilaginous part of 

the external ear canal measured 

0.5 ± 0.1 cm (range 0.3–0.8 cm).  

• A positive correlation between the 

diameter of the distal end of the 

external ear canal and body weight 

was found (r = 0.42, P < 0.05,” 

1 Huang et al (2009) Vet Dermatol 20(5-6): 422-428 



Auricular Projection1 

 Pain when pressure put against it, especially if inflamed 

Terminology Recommended by A deLahunta 
1 Griffin C (2009) Compend Contin Educ Vet 31(11): 504-512 



Otoscopic Examination 

Technique 

• Acquired skill 

• Atraumatic 

• Visualize cone 

placement 

• Tip of cone  
– Down lumen of canal 



Technique 

• Straighten the canal 

• Pull canal over tip of 

cone 

– Accomplished by 

pulling the pinnae up 

and then lateral and 

down towards the 

otoscope cone. 

 





Ear Canal 

• Smooth wall with hair follicles and open 

lumen  



Normal Skin  

Anular cartilage 

Auricular cartilage 



Cerumen 

Web search definition of cerumen by medical dictionary  

1 

Cerumen | definition of cerumen by Medical dictionary
https://medical-dictionary.thefreedictionary.com/cerumen

cerumen  

Also found in: Dictionary, Thesaurus, Encyclopedia, Wikipedia.

Related to cerumen: tinnitus

cerumen  [sĕ-roo´men]

a waxy secretion of the glands of the external acoustic meatus; ear wax. adj., adj ceru´minal, ceru´minous.

Miller-Keane Encyclopedia and Dictionary of Medicine, Nursing, and Allied Health, Seventh Edition. © 2003 by Saunders, an imprint of Elsevier,

Inc. All rights reserved.

Advertisement. Bad banner? Please let us know Remove Ads

Miller-Keane Encyclopedia and Dictionary of Medicine, Nursing, and Allied Health, Seventh Edition. © 2003 by Saunders, an imprint of Elsevier,

Inc. All rights reserved.

ce·ru·men  (sĕ-rū'men),

The soft, brownish yellow, waxy secretion (a modified sebum) of the ceruminous glands of the external auditory

canal.

Synonym(s): ear wax, earwax

[L. cera, wax]

Farlex Partner Medical Dictionary © Farlex 2012

Farlex Partner Medical Dictionary © Farlex 2012

cerumen  /ce·ru·men/ (sĕ-roo´men) earwax; the waxlike substance found within the external meatus of the ear.ceru

´minalceru´minous

Dorland's Medical Dictionary for Health Consumers. © 2007 by Saunders, an imprint of Elsevier, Inc. All rights reserved.

Dorland's Medical Dictionary for Health Consumers. © 2007 by Saunders, an imprint of Elsevier, Inc. All rights reserved.

cerumen  (sə-ro͞o′mən)

n.

See earwax.



Cerumen 

• Constantly producing exfoliating 

corneocytes, intercellular 

material and glandular secretions 

• Combined = earwax 

• Protective role 

– Inhibit infection 

• May promote growth of Malassezia1 

– Promote cleaning, foreign body 

removal 

1 Gabal, M. A. (1988) Mycopathologia 104(2): 93-98  

1 



Cerumen 

• Canine cerumen 

mainly composed of 1 

– Triglycerides,  

– Sterol esters,  

– Fatty acid esters 

– Squalene 

1 Stahl, J., et al. BMC Vet Res, 2013. 9(1): p. 70 



Hairs As Approach Tympanum 



Normal Desquamation 



Normal Physiology 



• Tabacca, N.E., et 

al., Epithelial 

migration on the 

canine tympanic 

membrane. Vet 

Dermatol, 2011. 

22(6): p. 502-10. 

Courtesy N Tabacca 



Assessing Self Clean 

• The ear has been effectively cleaned by 

hospital staff or owner 

• Otoscopic exam after the ear has not been 

cleaned for at least 7 day or more 

– Often go one the two weeks no cleaning 

–  Examine ear canal for amount of debris 

present 







Veterinary Cleansers and  

Cerumenolytics 

 • Artificial canine cerumen has been 

produced and shows various 

cerumenolytics remove from 0 to 

95% of cerumen13 1,2,3 

 

1 Sanchez-Leal et al. (2006) Vet Dermatol, 17(2), 121-127 
2 Nielloud et al (2004) Vet Dermatol, 15(Supp 1 Abst WCVD), 65 
3 Santoire et al. (2016) Vet Derm, 27(Suppl 1 Abst WCVD), 105-106 

1 



Veterinary Cleansers and  

Cerumenolytics 

 • None of these studies showed 

effects on abnormal otic exudates  

that contain degenerate inflammatory 

cells and epithelial debris from 

 inflammation 

• Humans at least used natural ear wax 1 

– Cerumen is the brownish yellow, waxy 

secretion produced by the external auditory 

meatus  

 
1 Saxby et al (2013). J Laryngol Otol, 127(11), 1067-1070 



Saxby et al (2013). Finding the most effective cerumenolytic. J 

Laryngol Otol, 127(11), 1067-1070 

From  



Approaching the middle ear 

Skin, Cartilage, Bone 

External acoustic meatus 

Annular cartilage 

• Horizontal canal 

– Last part overlaps 

with osseous portion 

of boney external 

acoustic meatus 

Auricular cartilage 



Note top part the bone overlies cartilage 
ventrally the cartilage goes outside the bone 



External Acoustic Meatus 



Tympanic Membrane 

• Two parts. 

– Pars tensa 

• Concave, 

translucent 

membrane with a 

white C-shaped 

area, the 

attachment of the 

manubrium. 

– Pars flaccida 

 Which color arrow points to 

the pars flaccida? 



Tympanic Membrane 

• Inner ring 
external acoustic 
meatus 

• Angled 30-45
o 

• Tension to 
manubrium gives 
concave outer 
surface 

Courtesy Rod Rosychuk 



Four Important Structures 

• Pars tensa 

• Pars flaccida 

• Manubrium 

• Primary hairs 



Tympanic Membrane 



Attached to the pars tensa 

  

Open end of the “C” pointing 

toward the nose 

 

umbo membranae tympani - 

distal end  

 germinative epithelium 

 

stria mallearis - line of the 

“C” shape 

Manubrium Of The Malleus 



Cat Anatomic Differences 

• The manubrium 

is also less 

curved than in 

the dog 



Comparative Pars Flaccida 

https://commons.wikimedia.org/wiki/File%3AGray909 

Henry Vandyke Carter 

Simpleosce.com/img/ 



What Can You Do With It 



• Figure 1. Computed tomography of a cavalier King Charles spaniel 

with left-sided unilateral primary secretory otitis media. Note the soft 

tissue density completely filling the bulla on the left side and the 

airfilled bulla on the right side. 

 1 Cole et al (2015 Vet Dermatol 26(6): 459-466, e106-457 

1 

Where is Pars Tensa? Flaccida?  

Malleus? 





Middle Ear 



Courtesy R Rosychuk 

What is the 

arrow pointing 

at? 



• Auditory tube 

• Promontory 

• Cochlear Window 

• Septum bulla 





        Bony ossicles or 

knobbed spicules 



Septum Bulla, Promontory Variation 







Problems  

• Species variations in cochlear window 

permeability, particularly rats, guinea pig, 

chinchilla and mouse 

– Not use mice as to resistant 1 

1 Poirrier, A. L., et al. (2010). "Ototoxic drugs: difference in sensitivity between 

mice and guinea pigs." Toxicol Lett 193(1): 41-49 



Anatomic Differences 

• Relatively short and 

straighter ear canal   



Anatomic Differences 

• Points more 

anterior not 

ventral 

Manubrium directional difference 

is ? 



Most Clinical Relevant Anatomic 

Differences 

• Middle ear  

– Much different ventral 

tympanic bulla (VB)   

– VB is divided by an 

incomplete septum  

• Two communicating 

compartments.   

• Dorsally the 

 compartment is more  

lateral and ventrally more 

medial 



Cat Middle Ear 



Round Window and Promontory 



Ventral Bulla 

Dog 

  

Cat  





Clinical Relevant Cat Anatomic 

Differences 
• Middle ear  

– A plexus of the sympathetic nerve runs in the 

middle ear and when damaged results in 

Horner’s syndrome 

– Septum is more readily damaged when 

flushing, cleaning or using instruments in the 

middle ear 

• Horner’s syndrome is a much greater risk of 

complication in cats 



Clinical Relevant Cat 

Anatomic Differences 

• Middle ear  

– Concaved saucer shaped 

with the convex surface 

facing ventrally 

– Fluid reaching the ventral 

compartment will have a 

much more difficult time 

being removed by 

positional changes  

 

 



Making  A Complete 

Diagnosis and Prognosis 



A thing that gives rise to a condition1  

Something that brings about an effect or a result 2 

1 Dictionary.com 
2 Merriam Webster Dictionary 

Oso  

2 year old 

labrador 

retriever  
1.7 years of otitis  

Client 

would like 

to know 

what 

caused 

this? 



Cause 

Of Otitis 

Primary  

    Of chief importance, 

principal, earliest in time 

or order, not derived from, 

caused by, or based on 

anything else; original 1 

 

Numerous skin diseases 

can cause otitis externa 2 

1 Oxford dictionary 
2 Miller et al. (2013) Muller and Kirk's Small 

Animal Dermatology. 7th ed, St Louis, Elsevier 



Oso 

2 yr FS Lab 

1.7 years otitis 

1.5 year pruritus  

 legs paws ears 

IBD one year 

Controlled with diet and metronidazole 

 

And last six months he 

has not responded to 

the treatments like he 

used to 



Secondary   

 Coming after 

 Resulting from 

something else that is 

primary 

Occur in combination  

Incidence of 

Malassezia tended 

(P=0.098) to be 

higher in allergic otitis 
1 

1 Zur, et al (2011). The association between the signalment, common causes of 

canine otitis externa and pathogens. J Small Anim Pract, 52(5), 254-258 

Cause 

Osso cytology 



Making  A Complete 

Diagnosis and Prognosis 

Biofilms in otitis 



Planktonic 

Bacteria 

• Classic method of studying bacteria as 

individual cellular organisms 

• Free floating  

• Each cells divides and forms a colony of 

the same genetic line though mutations do 

occur 



 

Biofilm 

 • Group of bacteria 

– in a matrix made of polysaccharides, DNA and 

proteins, which together form an extracellular 

polymeric substance— SLIME 

– May be single species or a diverse group of 

microorganisms  

• Mix of bacteria or yeast and fungus 

– They communicate by a variety of signals which result 

in changes  

• Quorum sensing is one example 

• Promote survival in harsh environments 

Graphic by Stephanie Freese  

Harrison et al,  

2005 American Scientist, Biofilms  



Biofilms In Human Ear Disease 

• Post, J. C. (2001). "Direct evidence of bacterial biofilms in 

otitis media." Laryngoscope 111(12): 2083-2094. 

• Galli, J., L. Calo, M. Giuliani, B. Sergi, D. Lucidi, D. 

Meucci, E. Bassotti, M. Sanguinetti and G. Paludetti 

(2016). "Biofilm's Role in Chronic Cholesteatomatous 

Otitis Media: A Pilot Study." Otolaryngol Head Neck Surg 

154(5): 914-916. 

• Fusconi, M., V. Petrozza, A. R. Taddei, V. Vinciguerra, A. 

De Virgilio, F. Chiarini, M. Cirenza, C. Gallinelli, M. Conte 

and M. de Vincentiis (2011). "Is biofilm the cause of 

chronic otitis externa?" Laryngoscope 121(12): 2626-

2633. 
 



et al 





Biofilm Identification in Wounds 1 

1 Percival et al  (2012). Wound Repair Regen, 20(5), 647-657 



Recognizing Biofilm 1 

• “They are common and 

under-diagnosed, although 

they can be easily identified 

on otoscopy or cytology. 

Clinically, they form an 

adherent, thick and slimy 

discharge that is often dark 

brown or black (Fig 2). On 

cytology they appear as 

variably thick veil-like 

material that may obscure 

bacteria and cells (Fig 3).” 

1 Nuttall, T. (2016). In Practice Focus: 17-21 



Recognizing Biofilm 

C Griffin Criteria 

1 Nuttall, T. (2016). In Practice Focus: 17-21 

• May be slimy and odor but not all with 

those meet my current criteria 

• Aggregates of bacteria, one type or mixed 

(three dimensional organisms > 1 micron) 

with an amorphous blue to reddish blue 

material in the aggregate 

Of course I may be underdiagnosing 

biofilm which would be worse if not treat for 

it!?! 



Biofilm Aggregates 



Oso’s Ears Up Close 

What Else Do You See?  

Did It Cause the Otitis? Factor 

An influence that contributes to a result or 

outcome 



Making  A Complete 

Diagnosis and Prognosis 

Perpetuating factors 



• PSPP Factors 
• Agents or elements 

of the disease or 
pet  that contribute 
to or promote ear 
disease 

– May inhibit 
response to 
treatment  or 
promote 
recrudescence of  
secondary causes 

Likely why Oso  is not responding to treatments 



Perpetuating* 

• Result from 
inflammation and the 
pathologic responses of 
the aural skin and 
structures 
– Alter anatomy or 

physiologic function of 
the ear 

– Are not disease specific 

– Very common in chronic 
cases 

*Modified from August 1986 August, JR. (1986). Diseases of the ear canal 

in Complete Manuel of Ear Care,  

Pfizer Atlas of Infection in Dogs and Cats  





Proliferative Changes 1 

1 Angus et al (2002)  J Am Vet Med Assoc 221(7): 1000-1006. 

1 



Making  A Complete 

Diagnosis and Prognosis 

Otoscopic examination 



Equipment 

Otoscopes 





Light and More Light 



Light  



Video Otoscopy 

• Equipment changes 



Fiber Optic Video Enhanced 

Otoscopy 
• Advantages 

– Better light, magnification, 

visualization 

– Pet owners can see what 

is in ear. 

• Improves procedure 

approval and compliance ? 

– Improves Procedures –  

• ear cleaning, biopsies, 

intra-lesional injections, 

myringotomy 

– Record keeping if digital 

photographs, movies 

All ACVD 

residents should 

have this available 





Video Otoscope  

Port versus Standard 3mm Cone 

5 French      8 French 

But it still works 

in ear filled with 

water 

Also need these 



FOVEO Case Example 



FOVEO Case Example 



Is this a tympanic membrane? 



Yes but with small tear 

Pars Tensa Manubrium 

 



Is this a tympanic membrane? 



Is this a tympanic membrane? 



Is this a tympanic membrane? 



Is this a tympanic membrane? 



Is this a tympanic membrane? 



Is this a tympanic membrane? Is this a tympanic membrane?




