Received: 19 January 2023 Accepted: 8 September 2023

DOI: 10.1111/jvim.16873

STANDARD ARTICLE

Journal of Veterinary Internal Medicine AC\?/I M

Veterinary Internal Medicine

Retrospective evaluation of ceruminous gland tumors confined
to the external ear canal of dogs and cats treated with biopsy
and CO, laser ablation

Jason B. Pieper | James O.Noxon | Darren J. Berger

Department of Veterinary Clinical Sciences,
College of Veterinary Medicine, lowa State
University, Ames, lowa, USA

Correspondence

Jason B. Pieper, 1809 South Riverside Drive,
Ames, 1A 50011, USA.

Email: jbpieper@iastate.edu

1 | INTRODUCTION

Abstract

Background: Treatments currently available for ceruminous gland tumors include
surgery and radiation therapy, which come with high financial costs and frequent
complication and recurrence rates.

Hypothesis: To evaluate the treatment, response, complication, and recurrence of
ceruminous gland tumors confirmed with biopsy and ablated using CO, laser.
Methods: Retrospective review of medical records from lowa State University and the
University of lllinois between January 1, 2016 and December 31, 2021. Electronic medi-
cal records were evaluated for a histopathologically confirmed ceruminous gland tumor
via video-otoscopic aided biopsy and subsequent CO, laser ablation. Signalment, tumor
type, size, location within the ear canal, length of time tumor was present before presen-
tation, advanced imaging, and follow-up including recurrence were assessed.

Results: Fourteen ceruminous gland adenomas (4 dogs, 10 cats) and 12 ceruminous
gland adenocarcinomas (7 dogs, 5 cats) were identified. Bacterial otitis externa was
present in 4/26 (15%) animals. Recurrence was identified in 1/14 (7%) ceruminous
gland adenomas and 1/12 (8%) ceruminous gland adenocarcinomas.

Conclusions and Clinical Importance: Video-otoscopic aided biopsy and CO, laser
ablation of ceruminous gland tumors in dogs and cats is a viable treatment option

with low recurrence and complication rates with CO, laser ablation.
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ear tumor in dogs and cats is ceruminous gland adenocarcinoma, while

ceruminous gland adenoma is a frequent benign tumor of the ear.'?

Ceruminous gland tumors are the most common tumors identified in Malignant tumors of the external ear canal are locally invasive in up to

the external ear canal of dogs and cats. The most common malignant 67% of dogs and 88% of cats.! While ceruminous gland adenocarci-

Abbreviations: CT, computed tomography; TECABO, total ear canal ablation and bulla

osteotomy.

noma is usually locally invasive, it can metastasize to regional lymph
nodes, lung, liver, and kidneys in rare cases.®> Typical treatment
options for these tumors are surgical removal of the ear canal or
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radiation therapy. Surgery has a recurrence rate for ceruminous gland
adenocarcinoma of 25% with a total ear canal ablation and bulla
osteotomy (TECABO) and 67% with lateral ear canal resection in
cats.* Radiation therapy has a recurrence rate of 36%.> Complications
associated with surgery can be mild, such as wound healing impair-
ments, or more severe with Horner syndrome, facial nerve paralysis,
and head tilt being encountered. These complications can vary from
temporary to permanent, and range in occurrence from 5% to 56% of
cases.#¢"?

Both surgery and radiation therapy can be cost prohibitive.
Additionally, because of the potential complications and recurrence
rate, some owners decline these treatment options and elect pallia-
tive care. Without therapy for the purpose of intent to cure, the
inevitable reality is local invasion or metastasis. Surgery is normally
recommended for treatment of ceruminous gland tumors. The pre-
ferred surgery is a TECABO and this results in the majority of ani-
mals having partial hearing or complete deafness in the affected ear
because of the entire external ear canal being removed.” Animals
with tumors and otitis externa will clinically have decreased hearing
ability in the affected ear(s) on presentation. The loss of the external
ear canal and permanent deafness can be concerning for owners and
is the reason some owners decline surgery. Therefore, an alternative
option, which can be of lower cost and retain the full function of the
ear canal is ideal.

CO,, laser ablation has been attempted in some ear tumors as an
alternative therapy with the intent to preserve the external ear canal.
This study aimed to evaluate cases that have been treated with this
therapy for ceruminous gland tumors and analyze complication and
recurrence rates. Evaluation of other factors, which could have altered
the success or failure of therapy, were also investigated. It was
hypothesized that if the tumor was determined to be within the exter-
nal ear canal via computed tomography (CT) that biopsy of the tumor
followed by video-otoscopic aided CO, laser ablation of the remnant

tissue would provide an acceptable treatment outcome.

2 | MATERIALS AND METHODS

21 | Study design

This was a retrospective review of electronic medical records per-
formed at 2 veterinary teaching hospitals in central United States.
Electronic medical records were searched at lowa State University
and the University of lllinois between January 1, 2016 and December
31, 2021 for dogs and cats diagnosed with ceruminous gland
adenoma and ceruminous gland adenocarcinoma on histopathology.
Medical records were searched for the terms ceruminous tumor, ceru-
minous gland tumor, ceruminous adenoma, and ceruminous adenocar-
cinoma. Additional inclusion criteria included video-otoscopic
evaluation of the external ear canal with biopsy for histopathology,
video-otoscopic aided CO, laser ablation of remnant tissue, and
follow-up evaluation of at least 3 months to monitor for secondary

complications and recurrence.

2.2 | Review of medical records

The age and sex of the animal along with tumor type, size of the
tumor submitted for histopathology, location within the ear canal,
length of time mass was noted before to presentation, advanced
imaging, and follow-up including recurrence were assessed based on
medical records. Any additional underlying disease or factors were
also recorded. Follow-up evaluations for regrowth or post-operative
complications were performed by the investigators or by the referring

veterinarian.

2.3 | Procedure

The procedure included video otoscopic evaluation of the external ear to
identify the location and extent of the tumor. All tumors were then
grasped at the base of the tumor with Storz biopsy forceps through the
working channel of the video otoscope and submitted for histopathol-
ogy. After the biopsy of the tissue was performed, remnants of the
tumor were present in all cases along the wall of the ear canal. An Aescu-
light CO, laser set to a range of 10 to 20 Watts in the continuous wave
mode was then used to ablate the remnant tissue through the working
channel of the video otoscope, as seen in Figure S1. Two CO, laser tips
were used including the 40 mm hollow semi-rigid metal tip with a
0.8 mm diameter (Figure S1A,B) or a 175 mm long fiber optic tip with a
0.8 mm diameter (Figure S1C). Either the MedRx video otoscope
(Figure S1A) or the Storz HD video otoscope (Figure S1B,C) were used
to fully visualize the tissue that was being ablated with the CO, laser
during the procedure. CO, laser ablation was performed until all remnant
tissue was removed or until the cartilage was reached. The cumulative
amount of CO, laser time varied from 30 seconds to 3 minutes depend-
ing on the settings of the CO, laser, amount of remnant tissue left, and
size of the tumor. Intermittent flushing of the external ear canal with
saline or wiping of the tissue with a saline-soaked cotton-tipped applica-

tor was performed to clean the tissue and remove any char.

2.4 | Statistical analysis

The following data was evaluated statistically: species; age of animal;
type of ceruminous gland tumor; size of the tumor; length of time
tumor was present before presentation; location of tumor; recurrence
of tumor; follow-up time in months; post-procedure infection; and
whether a CT was performed before procedure.

All continuous data was evaluated for normality with the
Shapiro-Wilk test. Continuous data included age in years, size in mm,
time present in months, and follow-up in months. If normally distrib-
uted, variables were reported with mean + SD, and non-normally dis-
tributed continuous variables were reported as median (range). The
continuous data was evaluated with either independent samples
T test, if normally distributed, or Wilcoxon Signed Rank Test, if non-
normally distributed. Nominal data included species, type of cerumi-

nous gland tumor, location, CT performed, and recurrence. The
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nominal data was evaluated with Chi-square test or Fisher exact test,
if any variable was less than 5. Statistical significance was noted with
P < .05. IBM SPSS Statistics version 27 (Armonk, NY: IBM Corp) was

used for all statistical evaluation.

2.5 | Ethical statement

This was a retrospective review of medical records using hospital data
from 2 veterinary teaching hospitals. Client consent was obtained
upon presentation to either institution to use clinical data and medical
records for research purposes.

3 | RESULTS

3.1 | Signalment

A total of 26 medical records were identified, including 11 dogs and
15 cats, from January 1, 2016 to December 31, 2021. The dogs were
comprised of 5 neutered males and 6 spayed females, while the cats
encompassed 8 neutered males and 7 spayed females. The age for all
animals was 9.69 years +3.0, with dogs being 9.55 years +3.3, and
cats being 9.8 years +3.0. Dog breeds included 3 mixed breed dogs,
2 Cocker spaniels, 2 Shih Tzu's, and 1 each of French bulldog, English
mastiff, beagle, and English springer spaniel. Cat breeds included
12 domestic short hair cats and 1 each of domestic medium hair,

domestic long hair, and Siamese.

3.2 | Tumors

There was a total of 14 ceruminous adenomas (4 dogs, 10 cats) and

12 ceruminous adenocarcinomas (7 dogs, 5 cats) with no statistical
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difference between species and type of ceruminous gland tumor
(P=.13). Evaluating the age and type of ceruminous gland
tumor revealed no statistical significance (P = .77) with the data shown
in Table 1. Tumors were noted before presentation for a mean amount
of time of 4 months (range 1-24 months; Table 1). No statistical differ-
ence was detected when evaluating the type of ceruminous gland tumor
and the amount of time the tumor was noted before the
presentation (P = .08). Size of the tumors was determined on histopa-
thology after removal of the mass. The median size was 6.25 mm (range
2-25 mm). No statistical significance was detected when evaluating the
size of the tumor and type of ceruminous tumor (P = .052) with the
sizes for each tumor type noted in Table 1. Ceruminous gland tumors
were located throughout the external ear canal, but statistical signifi-
cance was identified when comparing the type of ceruminous gland
tumor with the location (P = .04). Locations are shown in Table 2 with a
higher incidence of ceruminous gland adenomas located in the horizon-
tal ear canal compared with a higher incidence of ceruminous gland ade-
nocarcinomas being noted at the entrance of the external ear canal.

3.3 | Advanced imaging

Most of the cases, 18/26, were evaluated via a CT scan with contrast
to assess for invasion and local metastasis of the tumor. None of the
cases had metastasis noted and all tumors that underwent a CT were
found to be contained within the ear canal with no invasion through

the cartilage identified.

3.4 | Post-operative therapy
There were a variety of post-operative therapies used. The most com-
mon therapy was topical antimicrobials to treat concurrent bacterial

infections in 22/26 cases. Silver sulfadiazine containing products were

TABLE 1 Data for age, time present before presentation, size, follow up, and recurrence for all ceruminous gland tumors, ceruminous gland
adenomas, and ceruminous gland adenocarcinomas.
Age Tumor before presentation  Size Follow up Recurrence
All ceruminous 9.69 + 3.0 years 4 months (1-24 months) 6.25 mm (2-25 mm) 16.5 months (3-50 months) 2/26 = 8%
gland tumors
Ceruminous gland 9.78 + 2.3 years 3.9 months (1-8 months) 4 mm (2-20 mm) 19 months (3-50 months) 1/14 =7%
adenomas only
Ceruminous gland 10.78 + 3.3 years 11.2 months (1-24 months) 10 mm (2-25 mm) 22 months (10-40 months) 1/12 = 8%
adenocarcinomas only
TABLE 2 Location within the ear canal for ceruminous gland adenomas and ceruminous gland adenocarcinomas.
Entrance of Vertical Transition from Horizontal
external ear canal ear canal vertical to horizontal ear canal
Ceruminous gland adenoma 2/14 3/14 2/14 7/14
Ceruminous gland adenocarcinoma 6/12 1/12 3/12 2/12
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used in 9/26 cases. Topical or systemic glucocorticoids for inflamma-

tion and pruritus were used in 13/26 cases.

3.5 | Follow-up and complications

The median follow-up time was 16.5 months (range 3-50 months).
Post-operative complications were limited; 4 dogs developed otitis
externa in the 30 days after the procedure (4/26, 15%; P = .02).

3.6 | Recurrence

There was recurrence in 2 of the cases. One of the cases was a ceru-
minous adenocarcinoma, which did not have a CT performed before
the procedure to evaluate for invasion. Roughly 7 months post-
operative, a mass was noted caudal to the left ear. Fine needle aspira-
tion was consistent with ceruminous gland adenocarcinoma, and it
was presumed to be local extension of the mass that was previously
ablated with CO,, laser.

The other case was a ceruminous adenoma that was removed by
another veterinarian. When it presented 2 weeks after removal for
video-otoscopic aided CO, laser ablation to prevent regrowth, it was
difficult to determine where the base of the mass was previously posi-
tioned. The ceruminous adenoma recurred about 2 months later. An
additional CO, laser ablation of the ceruminous adenoma was
performed after a CT, and no recurrence was noted through the follow-
up time. In total, there was a recurrence rate of ceruminous gland ade-
noma of 7% (1/14) compared with ceruminous gland adenocarcinoma
of 8% (1/12) with no statistically significant difference (P = .72).

4 | DISCUSSION

This study showed that biopsy for histopathological confirmation fol-
lowed by video-otoscopic aided CO, laser ablation can be used as a
successful treatment option for dogs and cats with ceruminous gland
tumors, no matter the location in the external ear canal. When com-
paring ceruminous gland adenomas and ceruminous gland adenocarci-
nomas, there was no difference in recurrence rates. When CT scan

preceded surgery, all of the cases had tumors contained within the

b

R Before

(A)

external ear canal previous to video-otoscopic aided CO, laser abla-
tion. The ceruminous gland adenocarcinoma case, which recurred, did
not have advanced imaging performed. It was assumed to be locally
invasive, with a new lesion noted 7 months later, caudal to the ear. If
a CT was completed before the CO, laser ablation, the local invasion
through the cartilage of the external ear canal could have been noted.
The chance of success with CO, laser ablation would have been low
in this case. Surgery or radiation therapy would have been a better
option for this cat because of the invasiveness and extension of the
tumor. The recorded size of this recurrent tumor at the time of initial
removal was 10 mm in size, which is the median for ceruminous gland
adenocarcinomas. Additionally, the ceruminous gland adenoma that
recurred was only 6 mm in size, which is also close to the median size
(4 mm) for ceruminous gland adenomas. Therefore, the size of the
tumor is not considered a factor for recurrence. Infiltration through
the cartilage in this case was suspected, which led to recurrence. It is
the authors' opinion that if the base of the mass is attached to less
than 1/3 of the circumference of the wall of the ear canal, it is a good
candidate for CO, laser ablation. Performing CO, laser ablation to tis-
sue larger than 1/3 of the ear canal circumference will likely heal in
with strictures, so surgery would be the recommended treatment
in those cases.

This study showed that recurrence of ceruminous gland adeno-
carcinomas was low at 8% when combining biopsy and CO, laser
ablation, which is lower than reported with surgery (in cats) of 25% to
50% and radiation therapy (in dogs and cats) of 36%.%>° While biopsy
was performed to obtain a diagnosis with histopathology and remove
a larger piece of the tumor, CO, laser ablation was believed to be the
most important part of the procedure to remove residual microscopic
neoplastic cells. Post-operative complications were minimal with this
approach, with only 4 dogs (15%) developing otitis externa in the
immediate follow-up period and they all resolved with treatment.
Most of these cases received topical antimicrobials post-operatively,
which likely reduced the incidence of post-operative otitis externa. At
the same time, 3/4 dogs that developed otitis externa post-
operatively had underlying atopic dermatitis, making them more sus-
ceptible to otitis externa in general. The chance of otitis externa is
presumed to be higher with no post-operative intervention and a
greater risk with CO, laser compared with TECABO. Traditional surgi-
cal complications are reported to range from mild wound healing

issues, to more severe, with Horner syndrome and facial nerve

FIGURE 1 Images after traction
removal of the ceruminous gland
adenocarcinoma and (A) before and

(B) after treatment with the semi-rigid
metal laser tip through the MedRx video
otoscope.
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FIGURE 2

Images of the ceruminous gland adenocarcinoma (A) before traction removal, (B) after traction removal with remnants of tissue

left, and (C) after treatment with fiber optic laser tip through the HD Storz video otoscope.

paralysis. Most of these surgical complications were reported to be
temporary in 42% to 82% of cases, but there is a chance of permanent
damage described in 8% to 28% of cases.””” The reason for low recur-
rence and low complication rates in this study, could be because of
case selection criteria for video-otoscopic aided CO, laser ablation. All
cases with advanced imaging were reviewed to see whether biopsy
and CO,, laser ablation was an option, or if surgical removal of the ear
canal and tumor were indicated. Surgery and radiation therapy are
preferred treatments for more severe and locally aggressive tumors of
the ear canal which infiltrate through the cartilage of the ear canal.
This case selection could inherently increase the risk of recurrence
and complications with surgery and radiation therapy.

CO,, laser is a prevailing surgical method for treating cutaneous
lesions throughout the body, but a minimal amount of literature is
available regarding ear diseases. Ceruminous cystomatosis has been
reported to be treated with CO, laser, but these lesions are usually at
the entrance of the external ear canal or on the pinnae.’® Another
condition where CO, laser ablation was recently described as a treat-
ment option was chronic proliferative otitis externa. However, this
condition was again confined to the entrance of the external ear
canal.'! Because of the location of these types of lesions, they are
easy to access with a CO, laser by itself. There is no literature avail-
able detailing treatment within the external ear canal utilizing video-
otoscopic aided CO, laser ablation. It is important to use the highest
quality video otoscope possible, as there is a disparity in image quality
between devices as shown in Figures 1 and 2. Another alternative
that has been attempted to remove ceruminous adenomas is the
diode laser through a video otoscope. Unfortunately, diode lasers
cause excessive thermal injury, resulting in extreme tissue trauma and
a higher likelihood of stricture formation.*?

Limitations of this study are inherent to the retrospective nature of
the investigation. Limitations include a small sample size, slight variation
in technique, and non-standardized post-operative management since
3 investigators performed these procedures. This variability prevented
further evaluation of the impact of topical or systemic post-operative
therapies. Additionally, some procedures were performed with different

video otoscopes and different CO, laser equipment as seen in Figure S1.

This study describes a viable alternative for the management of
ceruminous tumors that is less invasive with lower complication rates
post-operatively than traditional modalities. Performing a CT to deter-
mine the invasiveness of the tumor is recommended for planning pur-
poses. If the tumor is confined to the ear canal with no infiltration
through the cartilage and not attached to greater than 1/3 of the ear
canal circumference, CO, laser ablation is a viable treatment option.
When infiltration and extension through the cartilage are noted, then
surgery or radiation therapy is the recommended treatment option. In
the future, a prospective study with a larger sample size would be
ideal.
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SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.
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