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Surgical Treatment of Ear Disease

Anatomy

The canine and feline ear can be divided into their component parts, the pinnae, external ear canal,
the middle ear and the inner ear. Knowledge of the structure and function of the ear is very important
to be able to diagnose and treat ear disease. It's also important to be aware of the various structures
associated with the ear that could be damaged when performing surgery of the ear.

The pinna plays an important part in sound localization and collecting sound waves and transmitting
them to the tympanic membrane. The pinna is composed of auricular cartilage covered by hair in
both sides complete with apocrine sweat glands, sebaceous glands and hair follicles.

The opening of the external ear canal faces dorsolaterally. The quadrangular plate of cartilage, the
tragus forms the lateral boundary of the ear canal. The antitragus is a thin elongated piece of cartilage
caudal to the tragus. On the medial aspect of the opening we have the anthelix, and on the cranial
aspect we have the helix. The proximal portion of the auricular cartilage becomes funnel shaped
forming the vertical ear canal. The vertical ear canal deviates medially just dorsal to the level of the
tympanum to form the horizontal ear canal. A separate cartilaginous band, the annular cartilage, fits
within the base of this horizontal canal. This third cartilage has fibrous attachments to the osseous
external acoustic meatus. The osseous auditory meatus is an extension of the temporal bone. The
ear canal is lined by stratified squamous epithelium and contains hair follicles and adnexal structures
(sebaceous and ceruminous glands). The external ear terminates medially at the tympanic
membrane.

The tympanic membrane is a semitransparent three layer membrane its divided into two sections the
dorsal pars flaccida and the larger ventral pars tensa. The pars flaccida is normally flat but in some
cases it may be bulging and normal, but a bulging pars flaccida is normally indicative of ear disease.
To the pars tensa the malleolus is attached.

The middle ear

The middle ear is derived from the pharynx and separates de external acoustic meatus from the
cochlear and vestibular structures of the inner ear. Its major components are the tympanic cavity,
tympanic membrane, ossicles ( malleolus incus and stapes).

The tympanic cavity is formed by the tympanic component of the temporal bone. The cavity has
dorsal middle and ventral compartments and is lined with respiratory mucosa contiguous through the
Eustachian tube with the nasopharynx. The dorsal component (epitympanum) is the smallest. The
middle compartment or mesotympanum or true tympani chamber and the ventral component termed
the hypotympanum, which is the largest chamber.

A number of nerves supply or pass through the tympanic chamber. The facial nerve reaches the
internal auditory meatus in close association with the vestibulococclear nerve, enters the facial canal
with in the petrous bone coming out through the stylomastoid foramen. The tympanic plexus is
formed of branches of the cranial nerve IX and the caroticotympanic nerve. Is spreads across the
bony promontory before entering the lesser petrosal nerve.

Cats:

The feline middle ear is very similar to the dog but its chamber show much more distinct separation
into a larger ventral cavity, the hypotympanum and a smallest rostrolateral which corresponds to the
epitympanum and mesotympanum. This two are almost completely separated by a bony septum. The
distribution of the neural structures is similar but the tympanic plexus distributes widely across the
bony promontory but is reported to be more exposed or more sensitive to iatrogenic trauma.
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Ear Surgery

Ear surgery plays an important role in the management of ear disease. However good case
selection is essential for successful outcomes. Indications for surgery include otitis unresponsive to
medical management, resistant infections such as Pseudomonas, irreversible changes to the ear
canal, otitis media, polyp, formation and neoplasia.

Assessment for surgery
The following are required in decision making process with regards to ear surgery

e Palpation of ear canal

e Otoscopy

e QOtic cytology

e Culture and sensitivity

¢ Imaging of the ear canal and bulla

e Assessment for generalised skin disease

Diagnostic Imaging of the ear canal and bulla

Diagnostic imaging is useful to determine the extent of changes in the ear canal and also demonstrate
the presence of otitis media. These are important factors in deciding the need for surgery in
managing ear disease and the most appropriate procedure. Certain changes may also alert the
clinician to the presence of neoplasia or cholesteatoma formation which will alter prognosis.

Radiography is useful when most useful when multiple views are taken consisting of a lateral,
ventrodorsal and open mouthed rostrocaudal. The limitations are the superimposition of structures
and the tendency to underestimate the presence of otitis media.

CT provides much more detailed images without superimposition of structures and has a higher
sensitivity for otitis media and is the modality of choice for imaging the ear.

MRI can be used to assess the bulla but gives poor bony detail. However it is particularly useful if
investigation otitis interna or there is a suspicion of extension form the bulla into the brain.

Indications for surgical management of otitis on imaging include narrowing and calcification of the
externa ear canal and otitis media. Expansile changes and lysis of the wall of the bulla are
suggestive of more aggressive disease processes such as neoplasia or cholesteatoma formation.
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Preparation of the patient for ear surgery
The following is appropriate for ear surgery

e Wide clip and sterile prep including flushing ear canal with sterile saline
o Perioperative intravenous antibiotics as contaminated surgery
¢ Multimodal analgesia consisting of opiate NSAID and local nerve blocks

Lateral wall resection (LWR)

LWR aids the management of recurrent otitis externa by improving the micro environment and
drainage of the ear canal. Expectations are the procedure is unlikely to completely resolve problems.
It is more likely there will be less episodes which are easier to manage.

Good case selection is essential for this procedure as reported ‘success rates are 33-50% with a 86%
failure rate in Cocker Spaniels. This probably reflects poor case selection.

Indications for LWR

e Recurrent otitis externa. However must be used early in the course of the problem
¢ No changes to the external ear canal. Eg narrowing, thickening or calcification.
e No otitis media

Technique LWR
* Position in lateral recumbency with small sandbag under neck.

* Make two parallel incisions from either side of tragus to junction of horizontal and vertical
canals.

* Reflect skin flap.

* Reflect subcutaneous tissues to expose lateral wall of vertical canal. Take care with parotid
gland cranially and facial nerve ventral and deep.

+ Make two parallel incisions in vertical canal with scissors. Continue cut to junction with
horizontal canal.

+ Cutin stages to ensure incisions stay parallel as there is a tendency for them to converge.
«  Amputate proximal 2/3" of cartilage flap.
*  Suture remaining 3¢ ventrally to create drainage board.
* Appose cartilage to skin with simple interrupted monofilament nylon sutures.
Aftercare for LWR

e Buster collar

e NSAID analgesia 7-10days

e Antibiotics 7-10 days

e Suture removal under sedation at 14 days.

Complications

e Wound dehiscence. This can usually be managed by second intention healing

e Stenosis of the horizontal canal. Either due to poor case selection or technical errors in.
creating the cartilage flap.

e Ongoing otitis. Poor case selection or limitation of the procedure.
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Vertical Canal Ablation (VCA)

VCA is indicated when changes to the ear canal or very early neoplasia is restricted to the vertical
canal only. Indications for this procedure are uncommon.

VCA technique
* Incision around opening of ear canal.
» Dissection close to cartilage of vertical canal to level of horizontal canal.

* Amputate vertical canal retaining and short segment of vertical canal proximal to junction with
horizontal canal.

* Create proximal and distal drainage boards
»  Appose cartilage to skin with simple interrupted monofilament nylon sutures.
*  Close remaining skin incision.

Aftercare and complications of VCA

As for lateral wall resection.

Total Ear Canal Ablation (TECA) and Lateral Bulla Osteotomy (LBO)

TECA is a radical procedure which removes the whole vertical and horizontal ear canals. It is always
performed in combination with a lateral bulla osteotomy (LBO). TECA is very successful in resolving
ear problems and client satisfaction with the procedure is high. However it is essential to carefully
counsel owners before surgery. They should be aware of the potential complications and that some
can be significant. They should also be aware that animals are nearly completely deaf in the ear
following surgery and there is a loss of erect pinna carriage.

Indications for TECA

e Recurrent otitis externa with irreversible changes to the ear canal.
e Otitis media combined with otitis externa

e Pseudomonas infections resistant to medical management

e Neoplasia of the ear canal

e Otitis in patients which will not tolerate medical management
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TECA and LBO technique

Circular incision around ear canal.
Need to cut though cartilage of pinna.

Dissect adjacent to cartilage of ear canal. Cut muscle attachment. Bleeding can be profuse
when chronic ear disease present. This is best controlled with diathermy

Dissect to level where ear canal attaches to osseus external meatus.

Amputate canal with 11 blade. This can be difficult if highly calcified. Cut away from facial
nerve to reduce risk of damage.

Remove hyperplastic soft tissue from opening to make opening to bulla visible
Elevate soft tissue ventrally with perisosteal elevator to expose lateral wall of bulla.

Avoid excessive rostral and ventral dissection due to retroglenoid vein cranially and branches
of carotid ventrally and medially.

Create lateral bulla osteotomy using rongeurs. Kerrison can be particularly useful. Use high
speed burr for very thick bulla. Avoid osteotome and mallet as less controlled and risk
fracturing bulla.

Remember cat has two compartments to bulla. Need to penetrate septum to curette both
compartments. Relatively thin penetrate with needle and enlarge with curettes.

Currette and flush bulla copiously with sterile saline. Ensure all debris and hyperplastic
epithelium is removed.

Take culture swab after lavage.

Closure in 3 layers. Deep purse string suture in soft tissues, subcutaneous and skin to
cartilage.

Drain placement is not necessary except in cases of extensive paraural abscesses.

Complications of TECA and LBO

Significant haemorrhage

This is often due to damage to the retroglenoid vein cranially or a branch of the carotid ventral
to the bulla. Can often by resolved by pressure, cold saline lavage and the use of collagen
sponge. Rarely requires closure over packing and further surgery in 24-48 hours.

Wound problems

These are common and can usually be managed topically and by second intention wound
healing.

Pinnal necrosis

This occurs due to damage to the pinnal vessels during dissection.

Facial paralysis

Due to damage by retraction during surgery. Usually resolves over days to weeks but can be
permanent.

Vestibular signs

Due to over vigorous curettage dorsomedially damaging the vestibular apparatus.

Abscess/ fistula formation

Ongoing pinnal dermatitis

This is due to failure to identify underlying dermatological disease such as atopy or leaving
hyperplastic tissue after surgery.
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Post operative management following ear surgery

e Use of a Buster collar to prevent scratching
e Continued analgesia. NSAID for 7-10 days
e Post operative course of antibiotics 7 days

Tumours affecting the ear canal

Tumours of the ear canal are relatively common. The general occur in dogs over 9 years old, with
spaniels over represented. The most common tumour is the ceruminous gland carcinoma in both
dogs and cats. They are diagnosed by biopsy or FNA and imaging can be useful to determine extent
particularly bulla involvement.

These tumours are characterised by local invasion and low metastatic rate. Appropriate surgery
results in long survivals in dogs. In general TECA is the preferred surgery. Significantly higher
reoccurrence rates are reported with LWR or VCA (75% vs 0%). Median survivals of 58 months are
reported in dogs. In cats the tumour is more aggressive with median survivals of 11 months. Poor
prognostic indicators include bulla involvement, neurological signs or SCC vs adenocarcinoma.

Cholesteatoma

These are non neoplastic epidermoid cyst in the bulla. Cornifying squameous epithelium produces
keratin which accumulates and produces slowly expansile bulla lesion. Results from chronic otitis
allowing epithelium to seed into bulla. Clinical signs chronic otitis, TMJ/bulla pain, neurological signs.
Diagnosis based on otoscopy and imaging.

Treatment is removal of all keratin and epithelium via TECA. There are high reoccurrence rates of
50% reported. This is more likely in severe cases with neurological signs pre surgery.

Ventral bulla osteotomy (VBO)

VBO is indicated when ear disease is limited to the middle ear. The main indication is middle ear
disease in cats mainly due to nasopharyngeal polyps. The procedure is much more difficult in dogs
as the bulla is less prominent and located deeper. Dogs also generally have otitis media secondary
to external ear disease often making TECA a more appropriate procedure.
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Nasopharyngeal polyps in cats

These are seen in cats generally less than 2 years but reported up to 15yrs. They arise from the bulla
and extend to nasopharynx, ear canal or both. The cause is unknown but thought to be secondary to
respiratory virus infections. Cats with aural polyps present with otitis, head shaking whilst
nasopharyngeal polyps show respiratory signs and dysphagia.

Treatment options include removal by traction or removal via VBO. Following traction there is a 40-
50% reoccurrence rate. This may be reduced with post removal corticosteroids. Ventral bulla
osteotomy to remove the origin of the polyp has only a 5% reoccurrence rate.

VBO technique
* Place in dorsal recumbancy with small sandbag under neck. Upper jaw taped to the table.
» Palpate bulla and create skin incision centred on bulla.
*  Cut thin platysma muscle.
» Retract submandibular salivary gland and bifurcation of lingofacial and maxillary veins.
» Separate digastricus and mylohyoid muscles. Care to avoid hypoglossal nerve medially
»  Continue to palpate bulla during dissection.
* Elevate periosteum and thin muscular layer from bulla surface.
» Enter bulla using gradually enlarging Steinman pins. Enlarge opening further with rongeurs.
* Remove secretions with suction.
* Penetrate septum with pin and enlarge with currettes.

« Currettage and remove polypoid material and debris. Care with ventral curettage over the
promenatry where sympathetic fibres run and caudally where the vestibular apparatus is
located.

* Routine closure with no need for drain
Complications of VBO

* Horner’s syndrome 80%

* Vestibular signs

* Hypoglossal nerve damage

* Polyp reoccurrence 5%

« Deafness

2016 Copyright CPD Solutions Ltd. All rights reserved



Reference:

1

10

11

12

13

14

15

16

17

18

19

Anderson DM, Robinson RK, White RA: Management of inflammatory polyps in 37 cats. Vet
Rec 147(24):684, 2000. PUBMED Abstract

Angus JC, Campbell KL: Uses and indications for video-otoscopy in small animal practice.
Vet Clin North Am Small Anim Pract 31(4):809, 2001. PUBMED Abstract

Bacon NJ, Gilbert RL, Bostock DE, White RA: Total ear canal ablation in the cat: indications,
morbidity and long-term survival. 3 Small Anim Pract 44(10):430, 2003. PUBMED Abstract

Beatty JA, Barrs VR, Swinney GR, et al: Peripheral vestibular disease associated with
cryptococcosis in three cats. J Feline Med Surg 2(1):29, 2000. PUBMED Abstract

Beckman SL, Henry WB Jr, Cechner P: Total ear canal ablation combining bulla osteotomy
and curettage in dogs with chronic otitis externa and media. J Am Vet Med Assoc 196(1):84,
1990. PUBMED Abstract

Bischoff MG, Kneller SK: Diagnostic imaging of the canine and feline ear. Vet Clin North Am
Small Anim Pract 34(2):437, 2004. PUBMED Abstract

Branis M, Burda H: Inner ear structure in the deaf and normally hearing Dalmatian dog. J
Comp Pathol 95(2):295, 1985. PUBMED Abstract

Cole LK, Kwochka KW, Hillier A, et al: Ciprofloxacin as a representative of disk diffusion in
vitro susceptibility of enrofloxacin for bacterial organisms from the middle-ear tissue of dogs
with end-stage otitis externa. Vet Dermatol 17(2):128, 2006. PUBMED Abstract

Cole LK, Kwochka KW, Kowalski JJ, et al: Microbial flora and antimicrobial susceptibility
patterns of isolated pathogens from the horizontal ear canal and middle ear in dogs with otitis
media. J Am Vet Med Assoc 15:212(4):534, 1998. PUBMED Abstract

Cole LK, Papich MG, Kwochka KW, et al: Plasma and ear tissue concentrations of
enrofloxacin and its metabolite ciprofloxacin in dogs with chronic end-stage otitis externa after
intravenous administration of enrofloxacin. Vet Dermatol 20(1):51, 2009. PUBMED Abstract

Cole LK, Podell M, Kwochka KW: Impedance audiometric measurements in clinically normal
dogs. Am J Vet Res 61(4):442, 2000. PUBMED Abstract

Cole LK, Samii VF: Contrast-enhanced computed tomographic imaging of the auditory tube in
mesaticephalic dogs. Vet Radiol Ultrasound 48(2):125, 2007. PUBMED Abstract

Cole LK, Weishrode SE, Smeak DD: Variation in gross and histological appearance of the
canine pars flaccida. Vet Dermatol 18(6):464, 2007. PUBMED Abstract

Cook LB, Bergman RL, Bahr A, et al: Inflammatory polyp in the middle ear with secondary
suppurative meningoencephalitis in a cat. Vet Radiol Ultrasound 44(6):648, 2003. PUBMED
Abstract

Coppens AG, Gilbert-Gregory S, Steinberg SA, et al: Inner ear histopathology in “nervous
Pointer dogs” with severe hearing loss. Hear Res 200(1-2):51, 2005. PUBMED Abstract

Coppens AG, Kiss R, Heizmann CW, et al: An original inner ear neuroepithelial degeneration
in a deaf Rottweiler puppy. Hear Res 161(1-2):65, 2001. PUBMED Abstract

Corfield GS, Burrows AK, Imani P, et al: The method of application and short term results of
tympanostomy tubes for the treatment of primary secretory otitis media in three Cavalier King
Charles Spaniel dogs. Aust Vet J 86(3):88, 2008. PUBMED Abstract

Cox CL: Insertion of a transtympanic ventilation tube for the treatment of otitis media with
effusion. J Small Anim Pract 30:517, 1989.

Cox CL, Payne-Johnson CE: Aural cholesterol granuloma in a dog. J Small Anim Pract
36(1):25, 1995. PUBMED Abstract

2016 Copyright CPD Solutions Ltd. All rights reserved


http://www.ncbi.nlm.nih.gov/pubmed/11132674
http://www.ncbi.nlm.nih.gov/pubmed/11487956
http://www.ncbi.nlm.nih.gov/pubmed/14582656
http://www.ncbi.nlm.nih.gov/pubmed/11716589
http://www.ncbi.nlm.nih.gov/pubmed/2295558
http://www.ncbi.nlm.nih.gov/pubmed/15062618
http://www.ncbi.nlm.nih.gov/pubmed/3837798
http://www.ncbi.nlm.nih.gov/pubmed/16515655
http://www.ncbi.nlm.nih.gov/pubmed/%209491161
http://www.ncbi.nlm.nih.gov/pubmed/19152587
http://www.ncbi.nlm.nih.gov/pubmed/10772111
http://www.ncbi.nlm.nih.gov/pubmed/17385368
http://www.ncbi.nlm.nih.gov/pubmed/17991167
http://www.ncbi.nlm.nih.gov/pubmed/14703245
http://www.ncbi.nlm.nih.gov/pubmed/14703245
http://www.ncbi.nlm.nih.gov/pubmed/15668038
http://www.ncbi.nlm.nih.gov/pubmed/11744282
http://www.ncbi.nlm.nih.gov/pubmed/18304044
http://www.ncbi.nlm.nih.gov/pubmed/7815782

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

Davidson EB, Brodie HA, Breznock EM: Removal of a cholesteatoma in a dog, using a caudal
auricular approach. J Am Vet Med Assoc 211(12):1549, 1995.

Defalque VE, Rosenstein DS, Rosser EJ Jr: Measurement of normal middle ear cavity volume
in mesaticephalic dogs. Vet Radiol Ultrasound 46(6):490, 2005. PUBMED Abstract

de Lorimier LP, Alexander SD, Fan TM: T-cell lymphoma of the tympanic bulla in a feline
leukemia virus-negative cat. Can Vet J 44(12):987, 2003. PUBMED Abstract

Detweiler DA, Johnson LR, Kass PH, et al: Computed tomographic evidence of bulla effusion
in cats with sinonasal disease: 2001-2004. J Vet Intern Med 20(5):1080, 2006. PUBMED
Abstract

Devitt CM, Seim HB 3rd, Willer R, et al: Passive drainage versus primary closure after total
ear canal ablation-lateral bulla osteotomy in dogs: 59 dogs (1985-1995). Vet Surg 26(3):210,
1997. PUBMED Abstract

Dickie AM, Doust R, Cromarty L, et al: Ultrasound imaging of the canine tympanic bulla. Res
Vet Sci 75(2):121, 2003. PUBMED Abstract

Dickie AM, Doust R, Cromarty L, et al: Comparison of ultrasonography, radiography and a
single computed tomography slice for the identification of fluid within the canine tympanic
bulla. Res Vet Sci 75(3):209, 2003. PUBMED Abstract

Doust R, King A, Hammond G, et al: Assessment of middle ear disease in the dog: a
comparison of diagnostic imaging modalities. J Small Anim Pract 48(4):188, 2007. PUBMED
Abstract

Edwards DF, Patton CS, Kennedy JR: Primary ciliary dyskinesia in the dog. Probl Vet Med
4(2):291, 1992. PUBMED Abstract

Eom K, Kwak H, Kang H, et al: Virtual CT otoscopy of the middle ear and ossicles in dogs.
Vet Radiol Ultrasound 49(6):545, 2008. PUBMED Abstract

Esterline ML, Radlinsky MG, Schermerhorn T: Endoscopic removal of nasal polyps in a cat
using a novel surgical approach. J Feline Med Surg 7(2):121, 2005. PUBMED Abstract

Fiorito DA: Oral and peripheral vestibular signs in a cat with squamous cell carcinoma. J Am
Vet Med Assoc 188(1):71, 1986. PUBMED Abstract

Fliegner RA, Jubb KV, Lording PM: Cholesterol granuloma associated with otitis media and
destruction of the tympanic bulla in a dog. Vet Pathol 44(4):547, 2007. PUBMED Abstract

Garosi LS, Dennis R, Penderis J, et al: Results of magnetic resonance imaging in dogs with
vestibular disorders: 85 cases (1996-1999). J Am Vet Med Assoc 218(3):385, 2001.
PUBMED Abstract

Garosi LS, Dennis R, Schwarz T: Review of diagnostic imaging of ear diseases in the dog
and cat. Vet Radiol Ultrasound 44(2):137, 2003. PUBMED Abstract

Garosi LS, Lamb CR, Targett MP: MRI findings in a dog with otitis media and suspected otitis
interna. Vet Rec 146(17):501, 2000. PUBMED Abstract

Gregory SP: Middle ear disease associated with congenital palatine defects in seven dogs
and one cat. J Small Anim Pract 41(9):398, 2000. PUBMED Abstract

Griffiths LG, Sullivan M, O’Neill T, et al: Ultrasonography versus radiography for detection of
fluid in the canine tympanic bulla. Vet Radiol Ultrasound 44(2):210, 2003. PUBMED Abstract

Hammond GJ, Sullivan M, Weinrauch S, et al: A comparison of the rostrocaudal open mouth
and rostro 10 degrees ventro-caudodorsal oblique radiographic views for imaging fluid in the
feline tympanic bulla. Vet Radiol Ultrasound 46(3):205, 2005. PUBMED Abstract

Hardie EM, Linder KE, Pease AP: Aural cholesteatoma in twenty dogs. Vet Surg 37(8):763,
2008. PUBMED Abstract

2016 Copyright CPD Solutions Ltd. All rights reserved


http://www.ncbi.nlm.nih.gov/pubmed/16396265
http://www.ncbi.nlm.nih.gov/pubmed/14703086
http://www.ncbi.nlm.nih.gov/pubmed/17063699
http://www.ncbi.nlm.nih.gov/pubmed/17063699
http://www.ncbi.nlm.nih.gov/pubmed/9150559
http://www.ncbi.nlm.nih.gov/pubmed/12893160
http://www.ncbi.nlm.nih.gov/pubmed/13129669
http://www.ncbi.nlm.nih.gov/pubmed/17381763
http://www.ncbi.nlm.nih.gov/pubmed/17381763
http://www.ncbi.nlm.nih.gov/pubmed/1643316
http://www.ncbi.nlm.nih.gov/pubmed/19051643
http://www.ncbi.nlm.nih.gov/pubmed/15771948
http://www.ncbi.nlm.nih.gov/pubmed/3484738
http://www.ncbi.nlm.nih.gov/pubmed/17606522
http://www.ncbi.nlm.nih.gov/pubmed/11201565
http://www.ncbi.nlm.nih.gov/pubmed/12718347
http://www.ncbi.nlm.nih.gov/pubmed/10887999
http://www.ncbi.nlm.nih.gov/pubmed/11023125
http://www.ncbi.nlm.nih.gov/pubmed/12718358
http://www.ncbi.nlm.nih.gov/pubmed/16050277
http://www.ncbi.nlm.nih.gov/pubmed/19121172

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

Hettlich BE, Boothe HW, Simpson RB, et al: Effect of tympanic cavity evacuation and flushing
on microbial isolates during total ear canal ablation with lateral bulla osteotomy in dogs. J Am
Vet Med Assoc 227(5):748, 2005. PUBMED Abstract

Hopwood PR, Bellenger CR: Cannulation of the canine auditory tube. Res Vet Sci 28(3):382,
1980. PUBMED Abstract

Igarashi Y, Suzuki J: Cochlear ototoxicity of chlorhexidine gluconate in cats. Arch
Otorhinolaryngol 242(2):167, 1985. PUBMED Abstract

Igarashi Y, Oka Y: Mucosal injuries following intratympanic applications of chlorhexidine
gluconate in the cat. Arch Otorhinolaryngol 245(5):273, 1988. PUBMED Abstract

Igarashi Y, Oka Y: Vestibular ototoxicity following intratympanic applications of chlorhexidine
gluconate in the cat. Arch Otorhinolaryngol 245(4):210, 1988. PUBMED Abstract

King AM, Weinrauch SA, Doust R, et al: Comparison of ultrasonography, radiography and a
single computed tomography slice for fluid identification within the feline tympanic bulla. Vet J
173(3):638, 2006. PUBMED Abstract

Krahwinkel DJ, Pardo AD, Sims MH, et al: Effect of total ablation of the external acoustic
meatus and bulla osteotomy on auditory function in dogs. J Am Vet Med Assoc 202(6):949,
1993. PUBMED Abstract

Kudnig ST: Nasopharyngeal polyps in cats. Clin Tech Small Anim Pract 17(4):174, 2002.
PUBMED Abstract

Lane IF, Hall DG: Adenocarcinoma of the middle ear with osteolysis of the tympanic bulla in a
cat. J Am Vet Med Assoc 201(3):463, 1992. PUBMED Abstract

Little CJ: Otitis media in the dog: a clinico-pathological study. PhD thesis, Bristol, UK,
University of Bristol, 1988.

Little CJ, Lane JG: An evaluation of tympanometry, otoscopy and palpation for assessment of
the canine tympanic membrane. Vet Rec 124(1):5, 1989. PUBMED Abstract

Little CJ, Lane JG, Gibbs C, et al: Inflammatory middle ear disease of the dog: the clinical and
pathological features of cholesteatoma, a complication of otitis media. Vet Rec 128(14):319,
1991. PUBMED Abstract

Little CJ, Lane JG, Gibbs C, et al: Inflammatory middle ear disease of the dog: the pathology
of otitis media. Vet Rec 128(17):403, 1991.

Little CJ, Pearson GR, Lane JG: Neoplasia involving the middle ear cavity of dogs. Vet Rec
124(3):54, 1989. PUBMED Abstract

London CA, Dubilzeig RR, Vail DM, et al: Evaluation of dogs and cats with tumors of the ear
canal: 145 cases (1978-1992). J Am Vet Med Assoc 208(9):1413, 1996. PUBMED Abstract

Lucroy MD, Vernau KM, Samii VF, et al: Middle ear tumours with brainstem extension treated
by ventral bulla osteotomy and craniectomy in two cats. Vet Comp Oncol 2(4):234, 2004.
PUBMED Abstract

Mansfield PD, Steiss JE, Boosinger TR, Marshall AE: The effects of four, commercial
ceruminolytic agents on the middle ear. J Am Anim Hosp Assoc 33(6):479, 1997. PUBMED
Abstract

Mason LK, Harvey CE, Orsher RJ: Total ear canal ablation combined with lateral bulla
osteotomy for end-stage otitis in dogs. Results in thirty dogs. Vet Surg 17(5):263, 1988.
PUBMED Abstract

McAnulty JF, Hattel A, Harvey CE: Wound healing and brain stem auditory evoked potentials
after experimental ventral tympanic bulla osteotomy in dogs. Vet Surg 24(1):9, 1995.
PUBMED Abstract

2016 Copyright CPD Solutions Ltd. All rights reserved


http://www.ncbi.nlm.nih.gov/pubmed/16178396
http://www.ncbi.nlm.nih.gov/pubmed/7414095
http://www.ncbi.nlm.nih.gov/pubmed/4062663
http://www.ncbi.nlm.nih.gov/pubmed/3245798
http://www.ncbi.nlm.nih.gov/pubmed/3263111
http://www.ncbi.nlm.nih.gov/pubmed/16580850
http://www.ncbi.nlm.nih.gov/pubmed/8468221
http://www.ncbi.nlm.nih.gov/pubmed/12587283
http://www.ncbi.nlm.nih.gov/pubmed/1506254
http://www.ncbi.nlm.nih.gov/pubmed/2916310
http://www.ncbi.nlm.nih.gov/pubmed/2063523
http://www.ncbi.nlm.nih.gov/pubmed/2919494
http://www.ncbi.nlm.nih.gov/pubmed/8635990
http://www.ncbi.nlm.nih.gov/pubmed/19379297
http://www.ncbi.nlm.nih.gov/pubmed/9358414
http://www.ncbi.nlm.nih.gov/pubmed/9358414
http://www.ncbi.nlm.nih.gov/pubmed/3227638
http://www.ncbi.nlm.nih.gov/pubmed/7701777

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

McCarthy PE, Hosgood G, Pechman RD: Traumatic ear canal separations and para-aural
abscessation in three dogs. J Am Anim Hosp Assoc 31(5):419, 1995. PUBMED Abstract

Mellema SM, Samii VF, Vernau KM, et al: Meningeal enhancement on magnetic imaging in
15 dogs and 3 cats. Vet Radiol Ultrasound 43(1):10, 2002. PUBMED Abstract

Nuttall T, Cole LK: Evidence-based veterinary dermatology: a systematic review of
interventions for treatment of Pseudomonas otitis in dogs. Vet Dermatol 18(2):69, 2007.
PUBMED Abstract

Owen MC, Lamb CR, Lu D, et al: Material in the middle ear of dogs having magnetic
resonance imaging for investigation of neurologic signs. Vet Radiol Ultrasound 45(2):149,
2004. PUBMED Abstract

Palmeiro BS, Morris DO, Wiemelt SP, et al: Evaluation of outcome of otitis media after lavage
of the tympanic bulla and long-term antimicrobial drug treatment in dogs: 44 cases (1998-
2002). J Am Vet Med Assoc 225(4):548, 2004. PUBMED Abstract

Pratschke KM: Inflammatory polyps of the middle ear in 5 dogs. Vet Surg 32(3):292, 2003.
PUBMED Abstract

Rohleder JJ, Jones JC, Duncan RB, et al: Comparative performance of radiography and
computed tomography in the diagnosis of middle ear disease in 31 dogs. Vet Radiol
Ultrasound 47(1):45, 2006. PUBMED Abstract

Rusbridge C: Primary secretory otitis media in Cavalier King Charles spaniels. J Small Anim
Pract 45(4):222, 2004. PUBMED Abstract

Smeak DD, Crocker CB, Birchard SJ: Treatment of recurrent otitis media that developed after
total ear canal ablation and lateral bulla osteotomy in dogs: nine cases (1986-1994). J Am
Vet Med Assoc 209(5):937, 1996. PUBMED Abstract

Spangler EA, Dewey CW: Meningoencephalitis secondary to bacterial otitis media/interna in a
dog. J Am Anim Hosp Assoc 36(3):239, 2000. PUBMED Abstract

Stern-Bertholtz W, Sjostrom L, Hakanson NW: Primary secretory otitis media in the Cavalier
King Charles spaniel: a review of 61 cases. J Small Anim Pract 44(6):253, 2003. PUBMED
Abstract

Strain GM: Aetiology, prevalence and diagnosis of deafness in dogs and cats. Br Vet J
152(1):17, 1996. PUBMED Abstract

Strain GM, Merchant SR, Neer TM, et al: Ototoxicity assessment of a gentamicin sulfate otic
preparation in dogs. Am J Vet Res 56(4):532, 1995. PUBMED Abstract

Sturges BK, Dickinson PJ, Kortz GD, et al: Clinical signs, magnetic resonance imaging
features, and outcome after surgical and medical treatment of otogenic intracranial infection in
11 cats and 4 dogs. J Vet Intern Med 20(3):648, 2006. PUBMED Abstract

Tos M, Wiederhold M, Larsen P: Experimental long-term tubal occlusion in cats. A
guantitative histopathological study. Acta Otolaryngol 97(5-6):580, 1984. PUBMED Abstract

Trower ND, Gregory SP, Renfrew H, et al: Evaluation of the canine tympanic membrane by
positive contrast ear canalography. Vet Rec 142(4):78, 1998. PUBMED Abstract

Truy E, Disant F, Morgon A: Chronic tympanic membrane perforation: an animal model. Am J
Otol 16(2):222, 1995. PUBMED Abstract

Vogel PL, Komtebedde J, Hirsh DC, et al: Wound contamination and antimicrobial
susceptibility of bacteria cultured during total ear canal ablation and lateral bulla osteotomy in
dogs. J Am Vet Med Assoc 214(11):1641, 1999. PUBMED Abstract

White RN, Hawkins HL, Alemi VP, et al: Soft palate hypoplasia and concurrent middle ear
pathology in six dogs. J Small Anim Pract 50(7):364, 2009. PUBMED Abstract

2016 Copyright CPD Solutions Ltd. All rights reserved


http://www.ncbi.nlm.nih.gov/pubmed/8542360
http://www.ncbi.nlm.nih.gov/pubmed/11866038
http://www.ncbi.nlm.nih.gov/pubmed/17355420
http://www.ncbi.nlm.nih.gov/pubmed/15072148
http://www.ncbi.nlm.nih.gov/pubmed/15344362
http://www.ncbi.nlm.nih.gov/pubmed/12784207
http://www.ncbi.nlm.nih.gov/pubmed/16429984
http://www.ncbi.nlm.nih.gov/pubmed/15116893
http://www.ncbi.nlm.nih.gov/pubmed/8790545
http://www.ncbi.nlm.nih.gov/pubmed/10825096
http://www.ncbi.nlm.nih.gov/pubmed/12831101
http://www.ncbi.nlm.nih.gov/pubmed/12831101
http://www.ncbi.nlm.nih.gov/pubmed/8634862
http://www.ncbi.nlm.nih.gov/pubmed/7785834
http://www.ncbi.nlm.nih.gov/pubmed/16734103
http://www.ncbi.nlm.nih.gov/pubmed/6540510
http://www.ncbi.nlm.nih.gov/pubmed/9491526
http://www.ncbi.nlm.nih.gov/pubmed/8572123
http://www.ncbi.nlm.nih.gov/pubmed/10363095
http://www.ncbi.nlm.nih.gov/pubmed/19575700

78 Wildermuth BE, Griffin CE, Rosenkrantz WS, et al: Susceptibility of Pseudomonas isolates
from the ears and skin of dogs to enrofloxacin, marbofloxacin, and ciprofloxacin. J Am Anim
Hosp Assoc 43(6):337, 2007. PUBMED Abstract

79 Yoshikawa H, Mayer MN, Linn KA, et al: A dog with squamous cell carcinoma in the middle
ear. Can Vet J 49(9):877, 2008. PUBMED Abstract

Ziemer LS, Schwarz T, Sullivan M: Otolithiasis in three dogs. Vet Radiol Ultrasound 44(1):28, 2003.
PUBMED Abstract

2016 Copyright CPD Solutions Ltd. All rights reserved


http://www.ncbi.nlm.nih.gov/pubmed/17975216
http://www.ncbi.nlm.nih.gov/pubmed/19043483
http://www.ncbi.nlm.nih.gov/pubmed/12620046

