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1 Introduction  

Otitis externa (OE) is a common disease (7.5 - 16.5%) in small animal practice (Fraser et al., 1969). 

A classification system called PSPP (primary causes, Secondary causes, Perpetuating factors and 

Predisposing factors) was designed to assist in the logical approach necessary for the successful 

treatment of chronic otitis externa in dogs (Griffin, 2010). According to this classification system 

allergies, foreign bodies, parasites, endocrine disorders, immune mediate diseases and 

keratinisation disorders are so called primary causes of OE. Bacterial and yeast infections, as well 

as local drug reactions belong to the secondary causes of OE. Perpetuating factors cause changes 

in morphology and disruption of physiology of the ear canal as well as the middle ear. Examples 

are changes caused by perforated tympanic membrane (TM) and otitis media (OM), hyperplastic, 

proliferative, stenotic or calcified ear canals, neoplasia and polyp. Predisposing factors are 

pendulous pinna, narrow ear canals, excessive moisture, excessive hair growth in the ear canal and 

trauma from cleaning of the ear canal. According to Cole et al. (1998), a high percentage (82%) of 

dogs with chronic OE may develop concurrent OM, with the majority (71%) of reported cases 

having an intact tympanic membrane (TM) (Cole et al., 1998). Chronic cases of OE can extend 

into the middle ear cavity and thus cause otitis media (OM) (Fraser et al., 1969). Unrecognized 

OM is also a reason for unsuccessful treatment of OE (Lane & Little 1986). Therefore, OM should 

be always ruled out in chronic or recurrent OE (Rose 1977, Logas 1994, Cole et al. 2002). In 

addition, primary secretory otitis media (PSOM) or middle ear effusion (MEE), reported in over 

60% in Cavalier Kings Charles Spaniel (CKCS), can occasionally lead to OE (Owen et al. 2004, 

Stern‐Sertholtz et al. 2003).  

Different diagnostic procedures for OM are available in veterinary medicine. Cytological 

examination and microbial culture of middle ear cavity (MEC) contents sampled via myringotomy 

(Cole et al., 1998; Griffin, 2006; Shell, 1988), as well as video-otoscopy (VO), computed 

tomography (CT) and magnetic resonance imaging (MRI) are currently applied to diagnose OM 

(Belmudes et al., 2018; Classen et al., 2016; Garosi et al., 2003). CT scans have become widely 

available and currently are considered the gold standard for diagnosis of middle ear problems 

(Classen et al. 2016). 

Myringotomy is a minimally invasive method reaching the MEC, that will allow the access from 

the EEC through the TM intending  pressure decrease of the middle ear, specimen collection for 

cytology and microbial cultures, and even possible drug application directly into the MEC (Rose 
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et al.  1977, Bruyette et al. 1993). Detection of any fluid within the MEC is suggestive either for 

infectious OM (Dickie, 2003), or a non-infectious OM, but can also be an accidental finding with 

the fluid filled non-inflammatory MEC. The middle ears contents in MEE in CKS are sterile, 

mucoid, thick grey-yellowish fluid and can be sampled via myringotomy (Cole et al. 2011). 

Flushing of the MEC after a myringotomy is a common therapeutic method for management of 

MME, although placement of a tympanostomy tube has been reported (Cole et al. 2011, Cole et 

al. 2012). Bacterial infections of the MEC tend to progress and may cause changes of the middle 

ear wall, or even otitis interna (OI). It is crucial to avoid the iatrogenic contamination of the MEC 

during material collection via myringotomy. In a previous study by Reinbacher et al. (2020) on 

canine otitis-free cadavers, specimens from the MEC obtained via video-otoscopically controlled 

myringotomy were contaminated with the EEC content in over 67% of cases. In this study, 

contamination of MEC aspirates was confirmed by the presence of fluorescent dye introduced into 

the EEC before aspiration. The effects of gravity were probably the main cause for the high 

contamination rate of MEC aspirates obtained via myringotomy. 

 

1.1 Aims of the study 

1. To investigate the influence of gravity on contamination rate of MEC aspirates via 

myringotomy  

2. To design and evaluate a novel myringotomy method in order to avoid contamination MEC 

from external ear canal 

 

1.2 Hypothesis 

We hypothesized that there would be less or even no contamination of middle ear aspirates from 

the external ear canal while performing myringotomy from beneath the dogs without interference 

of gravity in this study. 
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4 Summary 

 
4.1 Summary 

Myringotomy is a minimally invasive method for diagnosing and treating otitis media in dogs 

having an intact tympanic membrane. In a recent study, the contamination rate of middle ear 

aspirates from the external ear canal via myringotomy was over 67%. The objective of this study 

was to evaluate the impact of gravity on the contamination rate of the middle ear aspirates by the 

material from external ear canal, during the video-otoscopically guided myringotomy with the 

vertical access to the tympanic membrane, with the person  performing the procedure positioned 

underneath the dog.  

Thirty-six ears (n = 36) from 20 canine fresh cadavers without evidence of otitis externa and otitis 

media based on a CT scan and otoscopy were included. The ear canals were video-otoscopically 

flushed with a sterile saline in conventional manner (the ear upside on the normal examination 

table). Instillation of the diluted fluorescent dye into the ear canal and immediate retrieval were 

performed. After that, the patient was positioned on a custom-made fenestrated table plate and the 

performer took a position beneath the dog. A novel modified video-otoscopically guided 

myringotomy approaching the caudoventral part of the tympanum vertically from underneath was 

performed. Contamination rates were assessed by the visual detection of fluorescent dye within 

the aspirated fluid, either by yellow staining solely, or a positive fluorescence test. Cytology and 

microbial culture from external ear canals and middle ear aspirates were accomplished in all 

included ears. Middle ear sample contamination by material from the ear canal was identified in 2 

of 36 (5.6%) ears. Neither a change in colour nor fluorescence was detected in 34 of 36 (94.4%) 

middle ear samples. Sixteen of 36 (44.44%) external ear canal samples and 4 of 36 (11.1%) middle 

ear aspirates had a positive bacterial culture. This novel technique is a promising method for the 
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middle ear material collection in patients with concurrent otitis externa, even though the procedure 

needs to be performed on the special table. Pprotective working clothes and eyeglasses as well as  

training of this technique seem to be mandatory. 

 
 
4.2 Zusammenfassung 

Die Myringotomie ist eine minimalinvasive Methode und wird zu Diagnose und Behandlung der 

Otitis media bei Hunden mit intaktem Trommelfell genützt. In einer kürzlich publizierten Studie 

lag die Kontaminationsrate von Mittelohraspiraten mit dem Material aus den Gehörgängen mittels 

Myringotomie bei über 67%. Das Ziel dieser Studie war es, den Einfluss der Schwerkraft auf die 

Kontaminationsrate von Mittelohraspiraten durch Material aus dem Gehörgang während der 

video-otoskopisch geführten Myringotomie mit vertikalem Zugang zum Trommelfell zu bewerten, 

wobei die untersuchende Person unterhalb des Tierkörpers positioniert ist.  

Es wurden insgesamt 36 Ohren von 20 frischen Hundekadavern, basierend auf  CT- und 

otoskopischer Untersuchung frei von Otitis externa und media, eingeschlossen. Die Ohren wurden 

auf einem normalen Untersuchungstisch mit dem zu untersuchenden Ohr nach oben video-

otoskopisch mit steriler Kochsalzlösung gespült. Verdünnte fluoreszierende Flüssigkeit wurde in 

den Gehörgang instilliert und sofort wieder abgesaugt. Danach wurde der Patient auf einen speziell 

gestalteten hohen Tisch mit fenestrierter Tischplatte gelegt, so dass der Untersucher von unterhalb 

dieses Tisches durch das Fenster den Zugang zum Patientenkopf hatte. Eine neuartige modifizierte 

video-otoskopisch geführte Myringotomie mit vertikaler Annäherung zum kaudoventralen Teil 

des Tympanums wurde durchgeführt. Die Kontaminationsrate wurde durch visuellen Nachweis 

von gelber,  fluoreszierender Flüssigkeit in dem abgesaugten Material entweder durch alleinige 

Gelbfärbung oder durch einen positiven Fluoreszenztest bewertet. Zytologische und mikrobielle 
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Untersuchungen sowohl aus den Gehörgängen als auch aus den Mittelohraspiraten wurden bei 

allen in der Studie inkludierten Ohren durchgeführt. Bei 2 von 36 (5,5%) Ohren wurde eine 

Kontamination der Mittelohrprobe durch das Material aus dem Gehörgang festgestellt. In 16 von 

36 (44,4%) gesammelten Proben von Gehörgängen und 4 von 36 (11,1%) von Mittelohraspiraten 

konnte bakterielles Wachstum nachgewiesen werden.  

Diese neue Technik ist eine vielversprechende Methode zur Sammlung von Mittelohrmaterial bei 

Patienten mit gleichzeitiger Otitis externa, obwohl ein speziell angefertigter Arbeitstisch, 

Schutzbrille und Bekleidung sowie vorhergehendes Training dieser Technik notwendig sind.   
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4.3 Abbreviations 

OE: Otitis externa 

EEC: External ear canal 

TM: Tympanic membrane 

OM: Otitis media 

PSOM: Primary secretory otitis media 

CKCS: Cavalier King Charles Spaniel 

MEC: Middle ear cavity 

OI: Otitis interna 

VO: Video-otoscopy 

CT: Computed tomography 

MRI: Magnetic resonance imaging 

CAD: Cadaver 
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