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Abstract

Objective: This article is a preliminary study to compare the ability of 0.05% chlorhex-

idine diacetate (CD) and 1% povidone-iodine (PI) solutions to reduce bacterial

contamination on the canine external ear canal during initial patient preparation and

comparison of the incidence of immediate tissue reactions.

Study design: The study is amulti-institutional, randomised, clinical prospective study.

Animals or sample population:Dogs (n= 19) undergoing total ear canal ablation with

bulla osteotomy (TECABO).

Methods: The external ear of each dog was cleaned with the assigned antiseptic solu-

tion. Culture of the ear was performed by standard techniques to semi-quantitatively

evaluate bacterial growth and to identify bacterial organisms pre- and post-antiseptic

use.

Results: Both antiseptic groups showed a significant reduction in bacterial growth

score (BGS) between pre- and post-antiseptic use (CD p = 0.009, PI p = 0.005). There

was no difference in the reduction of BGS between CD and PI solutions (p = 0.53).

Minor adverse skin reactions occurred in 25% of cases. There was no significant

difference in the occurrence of adverse skin reactions between antiseptics (p= 0.63).

Conclusion: CD and PI were similarly able to decrease the number of bacteria on the

external ear following initial preparation. No difference in the incidence of adverse

tissue reactions was found.

Clinical significance: Properly diluted aqueous formulations of either antiseptic may

beused for safe preparation limited to theexternal ear canal of dogs. Additional studies

evaluating outcomes such as duration of bacterial inhibition and incidence of surgical

site infections are needed to fully elucidate differences between CD and PI antiseptics

prior to TECABO.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and nomodifications or adaptations aremade.

© 2023 The Authors. Veterinary Medicine and Science published by JohnWiley & Sons Ltd.

1998 wileyonlinelibrary.com/journal/vms3 VetMed Sci. 2023;9:1998–2005.

https://orcid.org/0000-0002-1559-1574
mailto:kthieman@cvm.tamu.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://wileyonlinelibrary.com/journal/vms3


NYE ET AL. 1999

KEYWORDS

antimicrobials, bacterial, soft tissue, surgery

1 INTRODUCTION

The total ear canal ablationwith bulla osteotomy (TECABO) procedure

is indicated for the removal of neoplasms, extensive benign disease

and, most commonly, chronic otitis affecting the external and/or mid-

dle ear cavity (White & Pomeroy, 1990). TECABO is often classified

as a dirty procedure due to the presence of active bacterial infection

encountered at the time of surgery. Infections are typically of mixed

organisms and, potentially, multi-drug resistant bacteria, likely due

to prior treatment with antimicrobials (Guedeja-Marrón et al., 1998;

Penna et al., 2010).

Surgical site infections (SSIs) remain a major concern in human

and veterinary medicine, and their incidence is related to the surgi-

cal wound class and contamination of the surgical site (Eugster et al.,

2004;Garibaldi et al., 1991;Vasseur et al., 1988).Not surprisingly,most

studies have identified incisional infections occurring in up to 10.7%

of TECABO cases in the short- and long-term postoperative period

(Beckman et al., 1990; Guillamumot et al., 2011; Mason et al., 1988;

Matthiesen & Scavelli, 1990; Sharp, 1990; Smeak & Dehoff, 1986). A

more recent report followed dogs at least 6 months postoperatively

and found an incidence of 24.9%; 46.2% of which required revision

surgery (Folk et al., 2022).

As one aspect of SSI prevention, aseptic preparation of surgical

patients aims to prevent wound contamination by the removal, inhi-

bition or destruction of transient organisms and reduction of resident

flora on the proposed operative site (H. W. Boothe, 1998). This is

commonly achieved through the use of topical antiseptics such as

chlorhexidine and iodophors. Currently, a dilute aqueous solution of

povidone-iodine (PI) is recommended for preoperative preparation of

the external ear canal of patients prior to TECABO procedures due

to the often-irritated epithelium in patients with chronic otitis (Bacon,

2018).

Previous veterinary studies evaluating dilute PI have found

decreased efficacy in the presence of organic matter, such as purulent

material (Zamora et al., 1985). Additionally, investigations of antiseptic

effectiveness comparing dilute preparations of PI and chlorhexidine

have demonstrated chlorhexidine’s superior ability in preventing

wound infections (Amber et al., 1983; Sanchez, Swaim, et al., 1988).

Most recently, Neihaus et al. found that in preparation of the canine

prepuce, PI resulted in more positive bacterial cultures than chlorhex-

idine diacetate (CD) and a higher, though not statistically significant,

incidence of adverse tissue reactions (Neihaus et al., 2011).

Given these previous findings, the objective of this study was to

compare the ability of 0.05%CDand1.0%PI solutions to reduce bacte-

rial contaminationon the canineexternal ear canal during initial patient

preparation and to compare the incidence of immediate tissue reac-

tions. The authors hypothesised that CD would display a significantly

greater reduction in bacterial load when compared to PI and result in

fewer adverse tissue reactions.

2 MATERIALS AND METHODS

2.1 Patient selection

Twenty dogs presenting to Texas A&M Veterinary Medical Teaching

Hospital or Dallas Veterinary Surgical Center for a TECABO were

sampled. This study was approved by the primary institution’s animal

care and use committee (TAMU IACUC 2019-0231 CA), and informed

consent was obtained from all owners prior to the sampling procedure.

If dogs were undergoing a bilateral TECABO procedure, only one

side was sampled. Dogs requiring a TECABO for any indication were

eligible for inclusion in the study. Dogs were assigned to either CD or

PI groups randomly. A random number generator was used to assign

treatment groups, and the groups were evenly distributed within each

institution.

2.2 Patient sampling

Antiseptic solutionswere preparedprior to each procedure. The0.05%

CD solution was prepared by adding 12.5 mL of 2% CD solution

(Nolvasan 2% solution; Fort Dodge Animal Health) to 237.5 mL of

0.9% saline. The 1% PI solution was prepared by adding 25 mL of 10%

povidone-iodine solution (ReadyPrep PVP 10% solution; Medline) to

225mL of 0.9% saline.

After inductionof anaesthesia, all dogswereplaced in lateral recum-

bency, and a standard clip with a #40 clipper blade was performed on

the pinna and surrounding head and neck. A commercial swab (BDBBL

CultureSwab Collection & Transport System, Becton Dickinson) con-

taining transport media was used for sampling before and after the

initial prep.An initial swabwasperformedcircumferentially around the

external ear canal opening without entering the vertical portion of the

ear canal (Figure 1). An initial preparation using the assigned solution

was performed with cotton-tipped applicators and cotton balls until

gross debris was removed from the external ear canal and the area

adjacent to the ear canal opening, ensuring at least a 5-min contact

time with the solution. After the preparation was completed, the area

was flushed with 40 mL of 0.9% sterile saline. A second swab was per-

formed tracing the same path as the initial swab, again not entering

the vertical portion of the ear canal. Photos of the prepared area were

taken prior to each sampling. The surrounding area to be included in

the surgical field was then prepared as per the standard of the insti-

tution. Patient preparation and sample collection were performed by
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F IGURE 1 Example outline, in green, of the swabbing pattern
used around the external ear canals of client-owned dogs undergoing
initial surgical preparation for total ear canal ablation with bulla
osteotomy (TECABO).

veterinary technicians who had undergone training on the procedures

for this study.

At the end of study enrollment, all photos were scrutinised by a

single observer (Alicia K. Nye) for the presence of any adverse reac-

tions such as erythema, wheals orweeping of serum. This observerwas

blinded to the subject’s group.

2.3 Sample handling and preparation

All swabs were plated within 24–72 h of collection at the same

reference diagnostic laboratory (Clinical Microbiology, Texas A&M

VeterinaryMedical Teaching Hospital, College Station, TX) by the prin-

cipal investigator (AN); swabs collected at Dallas Veterinary Surgical

Center required transport to the laboratory for processing. Swabs

were plated on 5% bovine blood agar, MacConkey agar and Columbia

NaladixicAcid (CNA) Agar with Sheep Blood sequentially and isolated

using a quadrant streak method. Swabs were also inoculated into

enriched Tryptose Broth to confirm any potential cases of negative

growth on plates. Blood and Columbia CNA plates were incubated at

37◦C in 5% carbon dioxide. MacConkey agar plates were incubated

at 37◦C in ambient air. Cultures were examined after 24, 48 and 72 h

of incubation. All culture examinations were performed by technicians

and microbiologists blinded to the antiseptic used for preparation.

Semi-quantitative scoring of total bacterial growth was based on the

highest level of growth on any of the three plates. A standard bacterial

growth score (BGS) was assigned as follows: growth was recorded as

0 for none, 1 for 10 or fewer colonies in the first quadrant only, 2 for

more than 10 colonies in the first quadrant only, 3 for growth spread-

ing into the second quadrant, 4 for growth spreading into the third

quadrant and 5 for growth spreading into the fourth quadrant. Bacte-

rial species and their prevalence were noted prior to subculturing for

identification purposes. Organisms were identified at the species level

using conventional biochemical testing.

2.4 Statistical analysis

BGSs at both sampling times (pre- and post-preparation) and reduction

in BGS between sampling times were compared between antiseptic

groups and institutionsusing theWilcoxon rank-sumtest. Sampleswith

high bacterial growth (defined as BGS of 4 or 5) at each sampling time

and associationwith a high bacterial growth and reduction inBGSwere

comparedbetweenantiseptic groupsand institutionsusing theFisher’s

exact test. The level of significance was set at p < 0.05. Samples with

negative pre-preparation cultures (BGS = 0) were excluded from the

analysis. Each antiseptic group’s post-preparation BGS scores were

assigned either a high BGS (4–5) or low BGS (0–3) for post hoc sam-

ple size calculation. A sample size calculation was performed and 942

dogs total, 471 per group, would be needed in order to achieve a power

of 80%.

3 RESULTS

Twentydogswereenrolled in the study.Onedogwasexcluded fromthe

analysis due to negative bacterial growth at the pre-preparation sam-

pling time. Therefore, 19 dogs were included in the study; 8/19 (42%)

were performed at Institution 1 and 11/19 (58%) were performed at

Institution 2. Themedian age of all dogswas 10 years (range 3–14). The

breeds included were Shih Tzu (n = 5), Cocker Spaniel (n = 5) and one

each of West Highland Terrier, Blue Tick Hound, Labrador Retriever,

Chihuahua, Maltese, Yorkshire Terrier, Cairn Terrier, English Bulldog,

BassetHoundandBoxer. Themost common indication for theTECABO

procedurewas chronic otitis in 17/20 (85%) of dogs. Six of the 20 (30%)

dogs had a presenting complaint of amass or proliferative tissuewithin

the ear canal with or without the presence of otitis. Fifteen of 20 (75%)

dogs were being administered topical or systemic antimicrobials at the

time of presentation to the hospital.

Figure 2 illustrates the BGS scores for each antiseptic group pre-

and post-preparation. No difference in the reduction of BGS was

detected between antiseptic groups (CD vs. PI; p= 0.53; Table 1). Both

antiseptic groups showed a significant reduction in BGS between pre-

and post- antiseptic use (n = 19; CD p = 0.009, PI p = 0.005). The

median reduction in BGS following antiseptic preparation for all cases

was 2 (n = 19; interquartile range (IQR) 1–3). Overall, high bacterial

growth at the pre-preparation sampling time was not associated with

the degree of reduction in BGS post-preparation (p= 0.50).
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F IGURE 2 Semi-quantitative bacterial load detected by culture
around the external ear canal of client-owned dogs (n= 19)
undergoing initial surgical preparation for TECABO, pre- and
post-preparation with chlorhexidine diacetate (CD) or
povidone-iodine (PI). Bars indicate themedian BGS for each antiseptic
group. Dots indicate individual values. p< 0.05. BGS= bacterial
growth score.

TABLE 1 Summary of themedian scores, percentage of high
acterial growth score (BGS), percentage of adverse skin reactions
encountered on client-owned dogs (n= 19) undergoing initial surgical
preparation for total ear canal ablation with bulla osteotomy
(TECABO), pre- and post-preparation (prep) with chlorhexidine
diacetate (CD) or povidone-iodine (PI).

Antiseptic group

CD PI p-value

Median BGS Pre-Prep 5 (5–5) 5 (2.8–5) 0.15

High BGS Pre-prep (%) 89 70 0.58

Median BGS Post-Prep 3 (2–3.5) 2 (1–4) 0.45

High BGS Post-prep (%) 22 30 1.00

Median BGS Reduction 2 (1–3) 1 (1–3) 0.53

Adverse skin reactions (%) 20 30 0.63

Note: Interquartile range is notedwithin parentheses.

The median BGS of all samples pre-preparation was 5 (n = 19; IQR

4–5), and therewas nodifference between antiseptic groups (p=0.15).

A high level of bacterial growth (BGS 4 or 5) was present in 89%

and 70% of the CD and PI antiseptic group samples, respectively. This

difference was not significant (p= 0.58).

No difference in median BGS was found between antiseptic groups

post-preparation (p= 0.45); the overall median BGSwas 2 (n= 19; IQR

1–4). Twenty-two percent of the CD group had a high bacterial growth

post-preparation, compared to30%of thePI group; this findingwasnot

significant between antiseptic groups (p= 1.0).

No difference was found between institutions regarding median

BGSpost-preparation or the degree of BGS reduction (p=0.063; 0.76).

A significant difference was found between institutions when assess-

ing the median BGS pre-preparation (p = 0.033) and the proportion of

sampleswith a highBGSboth pre- and post-preparation (p=0.018 and

0.045, respectively).

Bacterial growth was identified by culture on all but one pre-

preparation sample and all post-preparation samples; 65% of cultures

grew three or more organisms. The identified organisms matched pre-

and post-preparation (determined by no newly identified organisms

in the post-preparation sample) in 60% of cases. Commonly cultured

organisms at each sampling time are listed in Table 2.

Subjective examination of pre- and post-preparation photos found

only minor adverse skin reactions consisting of localised erythema in

5/20 (25%) cases. Of these, threewere in the PI group, and twowere in

the CD group. There was no significant difference in the occurrence of

adverse skin reactions between groups (p = 0.63) or study institutions

(p= 1.0).

4 DISCUSSION

The results of this study found no difference in the reduction of bacte-

rial load or incidence of adverse skin reactions between the evaluated

antiseptics; thus, the hypothesis was rejected. Both CD and PI resulted

in a significant reduction in BGS following preparation.

Neither antiseptic achieved negative post-preparation growth. This

finding was expected as growth was evaluated only after an initial

preparation, which involves removing gross contamination prior to the

final surgical preparation in the operating room.While the assumption

can be made that the number of bacteria present would be further

decreased after a second preparation, the surgical preparation used

between institutions was not controlled and additional load reduction

could not be evaluated. Further, the authors wished to obtain data

regarding the safety and efficacy of the two antiseptic solutions prior

to changing the entire preparation process. The authors chose to eval-

uate antiseptic effectiveness by comparing the bacterial load reduction

instead of the incidence of SSIs. Thismethodof comparisonwas chosen

because complications, specifically SSIs, may occur after the TECABO

procedure for several reasons other than the effectiveness of surgi-

cal preparation, including contamination of the site with contents of

the middle ear during surgery (Cole et al., 1998; Hettlich et al., 2005;

Vogel et al., 1999), incomplete removal of the middle ear epithelium

(Smeak, 2016; Smeak et al., 1996) and lack of a normal skin barrier

present in dogs prone to infections at this site. However, the incidence

of SSIs may be the more clinically applicable method for determining

antiseptic effectiveness, and additional studies should be considered to

determine if any difference in bacterial load or incidence of SSIs exists

between antiseptics following the final surgical preparation.

When evaluated in experimentally contaminated wounds, poten-

tial differences in the effectiveness of CD and PI have been noted

at dilute concentrations. Amber et al. and Sanchez et al. both found

CD was more effective than PI at reducing the incidence of infec-

tion in wounds contaminated with Staphylococcus aureus, and dilute PI

failed to show any significant bactericidal activity (Amber et al., 1983;

Sanchez, Swaim, et al., 1988). A potential explanation for the difference

between the antiseptic effectiveness in vivo is PI’s interaction with

organic material. Iodine may be neutralised when forming complexes

and undergoing chemical reactions with organic matter such as blood
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TABLE 2 Summary of the bacterial organisms cultured from the area surrounding the external ear canal of client-owned dogs (n= 20)
undergoing initial surgical preparation for TECABO, pre- and post-preparation (prep) with CD or PI.

Pre-/post-prep

frequency (n= 20)

CD pre-/ post-prep

frequency (n= 10)

PI pre-/ post-prep

frequency (n= 10)

Staphylococcus

S. pseudintermedius 12 (60%)/10 (50%) 6 (60%)/6 (60%) 6 (60%)/4 (40%)

S. schleiferi 5 (25%)/5 (25%) 2 (20%)/2 (20%) 3 (30%)/3 (30%)

Enterococcus faecalis 5 (25%)/5 (25%) 1 (10%)/0 (0%) 4 (40%)/5 (50%)

Escherichia coli 2 (10%) / 3 (15%) 0 (0%) / 1 (10%) 2 (20%) / 2 (20%)

Corynebacterium

C. auriscanis 9 (45%)/5 (25%) 4 (40%)/2 (20%) 5 (50%)/3 (30%)

C. amycolatum 2 (10%)/1 (5%) 1 (10%)/0 (0%) 1 (10%)/1 (10%)

Pseudomonas aeruginosa 4 (20%)/3 (15%) 1 (10%)/0 (0%) 3 (30%)/3 (30%)

Proteus mirabilis 3 (15%)/4 (20%) 1 (10%)/2 (20%) 2 (20%)/2 (20%)

Streptococcus

S. canis 5 (25%)/5 (25%) 1 (10%)/3 (30%) 4 (40%)/2 (20%)

S. halichoeri 4 (20%)/5 (25%) 2 (20%)/3 (30%) 2 (20%)/2 (20%)

Bacillus spp. 2 (10%)/0 (0%) 0 (0%)/0 (0%) 2 (20%)/0 (0%)

Other 6 (30%)/4 (20%) 4 (40%)/2 (20%) 2 (20%)/2 (20%)

Note: Relative frequency is indicated in parentheses.

and purulent discharge. Neutralisation of PI is even more apparent in

dilute solutions that have a decreased reservoir of iodine (Ghogawala

& Furtado, 1990; Zamora et al., 1985). However, the present study did

not find a significant difference betweenCDandPI effectiveness, and a

high bacterial load pre-preparation hadno effect on theBGS reduction.

While earswith chronic otitis often have a significant amount of debris,

the amount of organic matter presentmay not correlate with the over-

all bacterial load. In the current study, the amount of debris was not

evaluated, and it is therefore possible that a difference in PI effective-

ness may be seen with large amounts of organic matter, and a higher

concentration of PI may be indicated (Ghogawala & Furtado, 1990).

Concentrationsof the antiseptics evaluated in this studywerebased

on the concentrations that are recommended and used clinically on

openwounds, havebeen shown toexhibit bactericidal activity andhave

minimal effects on wound healing (Amber et al., 1983; Sanchez, Nus-

baum, et al., 1988; Sanchez, Swaim, et al., 1988). Additionally, the0.05%

concentration of chlorhexidine does not cause ototoxic effects, which

is a concernwith higher concentrations (Harvey, 2006;Merchant et al.,

2015). Cats, however, may display transient ototoxicity and middle ear

mucosal injury even at this low concentration (Igarashi & Oka, 1988),

and therefore use of dilute chlorhexidine in preparation for this species

should be avoided.

The present study found only minor adverse tissue reactions with

both antiseptics resulting in mild erythema of the external ear and

concave pinna. This differs from Neihaus et al. in which more adverse

reactions were found to dilute PI solution than to dilute CD on

preputial and penile membranes; however, the difference was not sta-

tistically significant (Neihaus et al., 2011). In the present study, fewer

adverse reactions may have been detected due to a difference in the

anatomic location, as the contact times and concentrations were simi-

lar, and the preparation of the ear is likely more abrasive than flushing

of the prepuce. As in the Neihaus et al. study, it is possible that lavage

of the site after preparation could havemasked the incidence or sever-

ity of adverse tissue reactions that would occur with a contact time

of longer than 5 min. Additionally, the use of photos to evaluate the

preparation site retrospectively may have altered the appearance of

the skin or missed reactions that may have occurred at a later time.

While the present study did not evaluate for reactions to the prepara-

tion used on surrounding areas, one case that had chlorhexidine scrub

(4%) applied to the head and neck had an adverse reaction consisting

of erythema andwheals. Importantly, this patient was in the CD group,

and no skin reaction was observed on the external ear or concave

pinna with the dilute solution. In humans, hypersensitivity reactions

to chlorhexidine formulations range from urticaria to life-threatening

anaphylaxis (Heinemann et al., 2002). Reactions to chlorhexidine in

veterinary species are reportedly low (D. M. Boothe & Boothe, 2015);

however, cases of hypersensitivity are likely underestimated due to

poor recognition or recording of this adverse reaction (Heinemann

et al., 2002). In contrast, when prepared with PI scrub, skin reactions

may occur in nearly half of dogs, regardless of any history of skin

disease (Osuna et al., 1990).

The TECABOprocedure has a high incidence of long-term complica-

tions, including SSIs. Preparation of the ear is particularly challenging

as antiseptics are unable to reach the entirety of the gross contamina-

tion within the external and middle ear prior to surgery. The present

study chose to evaluate the effectiveness of antiseptics on the exter-

nal ear as opposed to the ear canal. This area was chosen as it is the

location of the incision, is accessible to antiseptic preparation in all
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patients regardless of the degree of canal stenosis and is representa-

tive of organisms thatwill be left superficially at the surgical site aswell

as provide a source of contamination throughout the entirety of the

surgical procedure. Identification of organisms present in the dog ear

can be quite difficult as cultures often display variation in isolates and

susceptibility, even when performed at the same location within the

ear canal (Graham-Mize & Rosser, 2004). This may explain why bacte-

rial species cultured pre- and post-preparationmatched exactly in only

60% of our cases. As variation can also be seen between laboratories,

all samples in the current study were performed by a single labora-

tory. Only one case had a negative pre-preparation culture confirmed

by lack of growth in enrichment broth, and surprisingly Escherichia coli

was isolated on the post-preparation culture. While this may repre-

sent an example of the aforementioned variation between samples, it is

likely that this was a contaminant as E. coli is not a commonly cultured

organism in healthy or affected dog ears (Tang et al., 2020).

The culturing technique used in the present study is limited in

its ability to quantify bacteria. A semi-quantitative method was cho-

sen as the bacterial load can be underestimated by culture due to

the assumption that a single organism is responsible for each colony-

formingunit (AnKhet al., 2020).Due to thepresenceof active infection,

the growth on the majority of the pre-preparation samples (14/20)

had the highest score possible (BGS 5) when using the chosen semi-

quantitative method. This makes it difficult to say if pre-preparation

samples between groups were truly similar in their bacterial load.

Serial dilutions of the samples followed by colony counts would have

potentially allowed for better comparison between groups as well as

evaluation of the bacterial load reduction. An additional limitation of

culture is that results may be affected by storage or transport, which

may falsely decrease or increase the bacterial quantity. In the present

study, 12 of 20 culture swabs required transport to the microbiology

laboratory, whichmay account for the differences found between insti-

tutions. Transported samples weremore likely to have a highermedian

pre-preparation BGS as well as a high (grade 4 or 5) BGS pre- and

post-preparation. Thismayhavebeendue to exposure to temperatures

above those recommended by the swab manufacturer during trans-

port, allowing for the propagation of bacterial organisms. Regardless,

swabs from each patient (pre- and post-preparation) were transported

together and subjected to the same conditions to allow for pairwise

comparison.

Veterinary studies have shown chlorhexidine’s persistence of action

at a dilution of 0.05% (Amber et al., 1983; Sanchez, Swaim, et al., 1988)

and on the skin, and this is due to protein binding within the stratum

corneum (Sebben, 1983). This feature poses a theoretical advantage

to the TECABO incision site in the immediate postoperative period, as

the procedure does not completely remove skin that is prone to der-

matitis in these patients. However, this characteristic, while beneficial

to surgical wounds, can lead to potential overestimation of antiseptic

effectiveness by continued bactericidal activitywithin samples ifmeth-

ods of neutralisation are not utilised (Kampf, 2019; Reichel et al., 2008;

Sutton et al., 2002). Neutralisation of antiseptics may be accomplished

by dilution or chemical neutralisation. For the current investigation,

dilution of the residual antiseptic was performed with lavage of the

area with sterile saline. Assuming that 10 mL of antiseptic is an over-

estimation of themaximum residual volume present after preparation,

the quantity of 40 mL for post-preparation lavage was chosen in order

to reach a maximum concentration of 0.01% and 0.02% for CD and

PI, respectively. This residual concentration is well below the mini-

mally effective concentration for each antiseptic (Sanchez, Swaim, et

al., 1988). Clinically, lavage of the area is not typically performed after

preparation, and it is possible that this step may have further reduced

the bacterial load on the area and overestimated the effectiveness of

each antiseptic.

An important limitation of the current study is the small sample

size, based on power calculation, leading to the possibility of a Type II

error. However, given the lack of an obvious disadvantage or incidence

of adverse effects, the authors conclude that either antiseptic could

be used for safe preparation limited to the external ear canal of

dogs.

5 CONCLUSION

CDandPIwere similarly able to decrease the number of bacteria found

on the ear by culture following initial preparation. No significant dif-

ference in the ability of either antiseptic to reduce bacterial load was

found and no difference in the incidence of adverse tissue reactions

was found. Properly diluted aqueous formulations of either antiseptic

may be used for safe preparation limited to the external ear canal of

dogs.
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