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Objectives: To describe the variable appearance of the temporohyoid joint (THJ) on

potential risk factors.

Study Design: Cross-sectional study.

Methods: Head CT examinations were assessed. A grading system was developed
for osseous proliferation (grade O [normal] to 3 [severe]) and tympanohyoid cartilage
change (grade O [normal] to 3 [complete ossification]). Grades were also summed to
create an overall sum grade. Ordinal logistic regression was performed to produce a
multivariable model that assessed the association between THJ grade and signal-
ment, presenting signs, CT features, and final diagnosis.

Results: The horses included (n = 424) most commonly presented for dental and
sinus disorders (37.7%). The most frequently observed (mode) bone grade, cartilage
grade and overall grade were 2 (41.9%), 0 (52.6%) and 2 (27.0%), respectively. Bone
proliferation was most common medially and caudally. Soft tissue swelling (OR 1.9,
95% Cl 1.2-3.1, p < 0.05) and temporal bone fragmentation (OR 26.6, 95% CI
5.1-141.4, p < 0.05) were associated with increased bone grade. There was no corre-
lation between increased grade and any presenting sign. Increased sum grade was
significantly associated with increased age (OR per year 1.1, 95% Cl 1.0-1.1,
p < 0.05), Arabians (OR 4.2, 95% Cl 1.3-14.0, p < 0.05) and Thoroughbreds (OR 2.9,
95% Cl 1.5-5.4, p < 0.05) relative to Warmbloods.

Main Limitations: Following training, a single observer evaluated images.
Conclusions: Moderate caudomedial osseous proliferation of the THJ is common in
horses presented for unrelated disease. Cartilage mineralisation, soft tissue swelling, and
temporal bone fragmentation may serve as markers of disease. Thoroughbreds and

Arabians are at increased risk of greater THJ remodelling. Increased THJ change was

associated with age but not otitis, suggesting THO is predominantly degenerative.
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1 | INTRODUCTION

The paired temporohyoid joints (THJ) are formed by the articulation of
the dorsal aspect of the stylohyoid bone and the styloid process of the
petrous temporal bone.! These bones are separated by the small tym-
panohyoid cartilage, which is composed of fibrocartilage, making this
joint a symphysis or secondary cartilaginous joint.2* This joint acts as a
hinge, and the movement of the hyoid bones occurs primarily to facili-
tate mastication and swallowing.? Temporohyoid osteoarthropathy
(THO) is a disease whereby proliferative bone forms around the oppos-
ing aspects of the stylohyoid and temporal bones, resulting in gradual
decreased joint motion and eventual ankylosis.>*~¢ The stylohyoid pro-
cess sheath (SPS) is a part bony, part membranous connective tissue
sleeve that surrounds the temporohyoid joint and may provide a scaf-
fold for the mineralisation and enlargement of the joint, which occurs
with THO.” On computed tomography (CT), osseous proliferation of
increased severity is associated with fracture of the temporal bone® or,
less commonly, the stylohyoid bone.® In some cases, there can also be
enlargement of the ceratohyoid-stylohyoid articulation.” The pathogen-
esis of THO is uncertain; however, increasing severity of osseous pro-
liferation around the THJ has been shown to be associated with
increased age?” and therefore, a degenerative aetiology is likely. Addi-
tionally, THO has been proposed to be associated with a transient otitis

1011 or trauma.® The clinical signs associated

media and local osteitis
with THO include headshaking, dysphagia, resenting the bit, crib biting,
facial nerve paralysis, vestibular ataxia, seizures, and epistaxis.*?

Difficulty performing diagnostic anaesthesia of this structure means
that diagnostic imaging, often in the form of CT, is used to assess if
changes are likely to be clinically significant. However, there is a lack of
information to determine what degree of change should be considered
significant and what variation can be present in a population of horses
with no clinical signs relating to the temporohyoid joint. This study aims
to describe the range of computed tomographic features of the equine
temporohyoid joint in a referral population undergoing head CT and
investigate the association between CT change and possible risk factors.
The working hypotheses were that (i) horses will most commonly have
low-grade bone proliferation and cartilage change, (i) increased grade of
CT change will show association with presenting complaints previously
reported with THO (e.g., head shaking, neurological deficits).

2 | MATERIALS AND METHODS

21 | Case selection
In this cross-sectional study, hospital records for all horses undergoing
CT examination of the head and cervical spine (which included the

THJs) at the Royal Veterinary College Equine Referral Hospital

between November 2017 and December 2021 were reviewed. This
included all examinations that were reconstructed with a 0.6 mm slice
thickness, as prior to this date thicker slice reconstructions were used.
As such, this was a convenience sample. CT examinations with motion
artefact or those which did not completely include the temporal and
stylohyoid bones were excluded. If horses had multiple CT examina-
tions, the initial CT examination was included, and subsequent exami-
nations were excluded.

2.2 | Datarecording and analysis

CT examinations of the head were acquired either under standing
sedation or general anaesthesia, while all examinations of the cervical
spine were performed under general anaesthesia. All images were
obtained using a 16-slice multidetector CT scanner, using 120 kV,
400 mA, and a 650 mm field of view (GE Medical Systems, LightSpeed
Pro 16). Images were reconstructed using a 512 x 512 matrix,
0.6 mm slice thickness, 0.3 mm slice interval, in a bone window (WW:
2800, WL: 800), with a bone kernel. DICOM images were stored on
the hospital picture archiving and communications system and viewed
using the same data retrieval system (Horos v3.3.5).

Case records were reviewed and the age, sex, breed, presenting
complaint, and primary CT diagnosis of each horse were recorded.
The CT diagnosis was recorded from imaging reports written by an
ECVDI certified radiologist. Therefore, the CT diagnosis is based on
the clinical information and imaging findings at the time of the exami-
nation. Presenting complaints and CT diagnoses where similar were
grouped into broader categories, as shown in Tables S1 and S2.
For example, dental abnormality encompassed presenting complaints
such as halitosis, quidding, and dental disease present on an oral
examination.

All CT examinations (n = 424) were randomised and graded by
a large animal radiology resident (R.F.D.) who was blinded to all
other variables. To facilitate the training of this large animal radiol-
ogy resident, a sample population of 20 horses was selected which
demonstrated a wide range of severities of bony proliferation and
cartilage changes. The CT examinations of these horses were inde-
pendently reviewed by three authors including the large animal radi-
ology resident (R.F.D.), an ECVDI certified radiologist with 14 years'
experience (R.EM.) and a ECVS certified equine surgeon with
27 years' experience (J.D.P.). Temporohyoid joint characteristics
were recorded using the same protocol, with the grading schemes
that are described below. Images and results were then discussed,
and a consensus was reached on each joint. This process was
repeated with 20 further cases. These 40 cases were included in
the final study population as they would be difficult to recall in the
large dataset.

sduy) suonipuo) pue swia L 3 338 [§702/90/£7] o Areiqry autuQ A3[iA ‘2150 [enU) YRMQUIPT ‘SN PUBNOIS 10§ UONEINPT SHN AQ S6vp 1 TA3/1111°01/10p/wi0d K3t A1e1qrjau|uo eAdq/:sdiy wioly papeojumod ‘0 ‘90€EH0T

sut1o)/woo Koy ATeIqiaur

P!

AsUdIT suowWwo)) aAnear) a[qedrjdde ay) Aq pausdA0S a1e sa[drE YO asn JO sa[nI 10§ A1eIqr aurjuQ AT Uo (



DASH ET AL

FIGURE 1 Transverse computed tomographic images at the level of the temporohyoid joint demonstrating the bone grades. (A) Grade 0: no
bone proliferation, (B) grade 1: proliferation not bridging the joint (white arrow), (C) grade 2: proliferation bridging the joint (white arrow),

(D) grade 3: proliferation extending over 1 cm (digital calliper). Helical acquisition, 120 kV and 400 mA, 512 x 512 matrix, 0.625 mm slice
thickness 0.3 mm slice interval, WW: 2800, WL: 800, bone kernel reconstruction.

TABLE 1  Criteria for the bone grade and cartilage grading
schemes (see Figures 1 and 2 for example images).

Grade Bone grade Cartilage grade

0 No bone proliferation Homogenous attenuation of
the cartilage
1 Bone proliferation not Heterogenous attenuation of

bridging the joint the cartilage

2 Bone proliferation 50% ossification of the
bridging the joint cartilage

3 Bone proliferation 100% ossification of the
extending 1 cm or more cartilage

The characteristics of both temporohyoid joints were recorded
separately using a previously reported grading system for the bones®
(Figure 1; Table 1) and a novel grading system for the tympanohyoid
cartilage (Figure 2; Table 1). This grading scheme was based on previ-
ously reported histological changes such as mineralisation within the
cartilage.? A sum grade was also created to give a global score for
each joint by summing the values of the cartilage and bone grades
(e.g., bone grade 2 and cartilage grade 1 results in a sum grade of 3).
The location of any osseous proliferation was recorded as present or
absent on the temporal bone, stylohyoid bone, or both. Osseous pro-
liferation was recorded as present or absent at the rostral, caudal, lat-
eral, and medial aspects of the joint. Additional imaging features were
recorded as present or absent and included evidence of otitis media,
otitis externa, local soft tissue swelling, the presence of gas within the
joint, guttural pouch abnormalities, and fragmentation or fracture of
either the temporal or stylohyoid bones (Figure 3). When recording all
the data, structures were assessed in three planes, using multiplanar

reconstruction.

CT evidence of otitis media and otitis externa was defined as any
soft tissue or fluid attenuating material in the tympanic bulla and external
acoustic meatus, respectively.!® Soft tissue swelling was considered pre-
sent if there was subjectively increased soft tissue volume surrounding
the portion of the stylohyoid bones within the guttural pouches, the
tympanohyoid cartilage and/or the styloid process of the petrous tempo-
ral bone. The presence of gas was defined as any hypoattenuating foci
within the joint that were isoattenuating to known areas of gas. Guttural
pouch abnormalities included findings such as internal fluid, chondroids,
and local soft tissue emphysema. A fracture was defined as a hypoatte-
nuating line through the bone that did not correspond to normal canals
or sutures,®'* and fragmentation was defined as any mineral attenuating
foci associated with the joint that could be viewed as discreet in all three
planes of a multiplanar reconstruction.

To gather follow-up information, a questionnaire was emailed to
owners of all horses included in the study (Questionnaire S1). Owners
were asked if their horse developed certain clinical signs previously
reported to be associated with THO,*151¢ at any time since the head
CT. These included facial nerve paralysis, head tilt, ataxia, circling, dys-
phagia, head shaking, otitis, epistaxis, or a suspicion of head trauma.
This questionnaire was sent twice over a two-month period. If no
response was obtained, then the owners were called at random until

greater than 200 responses were recorded.

2.3 | Data analysis
The statistical analysis was performed by a resident with postgraduate
training in statistics (R.F.D.) under the guidance of an associate professor

in statistics (Y-M.C.). Descriptive statistics were performed, and
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FIGURE 2 Transverse computed tomographic images at the level of the temporohyoid joint demonstrating the cartilage grades. (A) Grade O:
homogenous attenuation of the cartilage, (B) grade 1: heterogenous attenuation of the cartilage (white arrow), (C) grade 2: 50% ossification of the
cartilage, to the level of the tympanic bulla (dotted line), (D) grade 3: complete ossification of the cartilage, to the level of the temporal bone
(dotted line). Helical acquisition, 120 kV and 400 mA, 512 x 512 matrix, 0.625 mm slice thickness 0.3 mm slice interval, WW: 2800, WL:

800, bone kernel reconstruction.

i

FIGURE 3 Transverse computed tomographic images at the level of the temporohyoid joint demonstrating the additional imaging findings
that were recorded. (A) Otitis media, (B) otitis externa, (C) soft tissue swelling, (D) gas attenuation within the joint, (E) guttural pouch abnormalities
(chondroids), (F) fragmentation associated with the joint. Helical acquisition, 120 kV and 400 mA, 512 x 512 matrix, 0.625 mm slice thickness

0.3 mm slice interval, WW: 2800, WL: 800, bone kernel reconstruction.

outcomes were presented as counts and percentages. An initial univari-
ate analysis was performed, with generalised estimating equations (SPSS
Statistics 28.0.0.0 IBM software) used to evaluate risk factors (age, sex,
breed, presenting complaint, CT diagnosis, other imaging findings,
follow-up clinical signs) for increased bone, cartilage, and sum grade
using the ordinal logistic link function. Due to the low frequency of
horses with a sum grade of 5 and 6, these groups were combined to cre-
ate a 5+ grade for the analysis. An exchangeable correlation matrix was
used to account for repeated measures (two joints from the same horse).
Odds ratios and 95% confidence intervals were calculated. Type | error
rate was set at 5%. Statistically significant risk factors were then incorpo-

rated into the multivariate analysis, where the same method was used to

perform ordinal logistic regression in a forward stepwise approach,
resulting in a multivariable model for each grading system. Any risk fac-
tors that were not significant in the multivariable model were considered

insignificant, again with type | error rate set at 5%.

3 | RESULTS
3.1 | Descriptive

A total of 480 horses met the inclusion criteria. However, 36 cases

were excluded due to incomplete inclusion of the THJ and a further
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20 cases due to motion artefact, leaving 424 horses (848 THJ) in the
study. Sixty-two percent (263/424) were male and 38% (161/424)
female, with a median age of 12 years (range 4 months-29 years,
interquartile range [IQR] 8-16years). There were 44% (186)
Warmbloods, 19% (81) Welsh ponies, 12% (50) Thoroughbreds, 8%
(36) Cobs, 4% (16) Draught horses, 2% (10) Arabians, 1% (4) cross-
breeds and 10% (41) horses where the breed was not recorded.

The most common presenting complaint was nasal discharge or
epistaxis in 21% (90/424) of horses, followed by dental abnormalities
in 17% (71/424). Headshaking was reported in 10% (43/424) and cra-
nial nerve deficits were present in 4% (19/424) of horses. The com-
plete frequency distribution of the presenting complaints is presented
in Table S1. The most common CT diagnosis was dental disease in
36% (151/424) of horses. Temporohyoid osteoarthropathy was diag-
nosed in 3% (14/424). The complete frequency distribution of the CT
diagnoses is presented in Table S2.

The frequency distribution of the bone, cartilage, and sum grades
is presented in Table 2. The most frequently observed (mode) bone
grade, cartilage grade and sum grade were 2, 0 and 2, respectively.
Complete ankylosis of the stylohyoid joint was not present in any
horse. The sum grade was bilaterally symmetrical in 78% (330/424) of
horses. Between pairs of THJs, the sum grade differed by one grade
in 19% (83/424) and by two grades or more in 3% (11/424) of horses.

The location of osseous proliferation originated from the tempo-
ral bone in 49% (415/848) of joints, the stylohyoid bone in 6%
(49/848) and both bones in 33% (281/848). Osseous proliferation
was most frequently observed at the medial aspect of the joint in 71%
(601/848) of the joints, followed by caudal in 66% (562/848). The
most frequently observed additional imaging feature was soft tissue

swelling, present in 5% (44/848) of horses, followed by gas in the
temporohyoid joint in 3% (25/848). Temporal bone fragmentation
was only observed in horses with a sum grade of 4 or greater, and in
1% (6/424) of cases. Stylohyoid bone fracture was present in three
horses, while no imaging evidence of a temporal bone fracture was
present in any horse. The location of osseous proliferation and the
additional imaging features are presented in cross-tabulation with
the sum grade in Tables 3 and 4, respectively.

Thirty-four percent (143/424) of owners responded to the
questionnaire. Follow-up information was obtained by telephone con-
versation for a further 14% (60/424) of the horses, giving a total
response rate of 48% (203/424). The most common clinical sign noted
by an owner since the head CT was acquired was the suspicion of
head trauma in 26% (52/203) of horses, followed by ataxia in 20%
(40/203). The complete frequency distribution of the follow-up clini-

cal signs is presented in Table S3.

3.2 | Advanced statistical analysis

The results of the univariate analysis are presented in Table S4. The
final multivariable model including odds ratios (OR) and p values for
the bone cartilage and sum grades is presented in Table 5. The vari-
ables that remained significant in the multivariate analysis included
increased age, which was positively associated with an increase in all
grading schemes (p < 0.001). The Thoroughbred breed was positively
associated with an increase in all grading schemes (p bone 0.02, carti-
lage <0.001, sum <0.001), and the Arabian was positively associated
with an increased bone (p < 0.001) and sum grade (p 0.02). The Cob

TA B.L E2  Frequency distril?ution of Bone grade Cartilage grade Sum grade
the different bone grades, cartilage
grades and sum grades. Grade Count Percentage Count Percentage Count Percentage
0 101 11.9 446 52.6 85 10.0
1 315 37.1 238 28.1 228 26.9
2 355 41.9 148 17.4 229 27.0
3 77 9.1 16 1.9 143 16.9
4 108 12.7
5+ 55 6.5
TABLE 3 Cross tabulation of the aspect of the joint at which osseous proliferation is present and the sum grade.
Lateral Medial Rostral Caudal
Sum grade Count Percentage Count Percentage Count Percentage Count Percentage
0 0 0.0 0 0.0 0 0.0 0 0.0
1 2 0.2 128 15.1 87 10.3 138 16.3
2 11 1.3 181 21.3 88 10.4 161 19.0
& 21 2.5 134 15.8 76 9.0 114 13.4
4 39 4.6 103 12.1 74 8.7 95 11.2
5+ 40 4.7 55 6.5 49 5.8 54 6.4
Total 113 133 601 70.8 374 44.1 562 66.3
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breed was negatively associated with an increase in cartilage
(p < 0.03) and sum grade (p < 0.001). Proliferation from both bones,
temporal bone fragmentation, and soft tissue swelling were all posi-
tively associated with increased bone grade (p < 0.001, <0.001,
0.009, respectively). A diagnosis of THO was positively associated
with increased cartilage and sum grade (p < 0.001 for both). There
was no presenting complaint or follow-up clinical sign that was signifi-
cantly associated with an increase in any grading scheme in the multi-
variable analysis.

Bony proliferation was least frequently observed on the lateral
aspect of the joint, and in the univariate analysis, this lateral

[ DASH ET AL
TABLE 4 Cross tabulation of the additional imaging features and the sum grade.
Sum Temporal bone Stylohyoid bone Otitis Otitis Gas in the Soft tissue Guttural pouch
grade fragmentation fracture media externa temporohyoid joint swelling changes
0 0 0 0 1 0 0 1
1 0 0 4 2 3 2 0
2 0 1 8 2 3 13 4
3 0 1 4 3 4 7 1
4 1 1 4 2 5 11 3
5+ 5 0 3 3 10 11 3
Total 6 3 23 13 25 44 12
TABLE 5 Multivariable model for the bone, cartilage and sum grades.
Bone grade Cartilage grade Sum grade
Risk factor Odds ratio 95% CI p Value Odds ratio 95% CI p Value Odds ratio 95% CI p Value
Age (per year) 1.08 1.04-1.12 <0.001 1.09 1.05-1.13 <0.001 1.09 1.05-1.12 <0.001
Sex
Male Ref
Female 1.62 1.09-2.42 0.018
Breed
Warmblood Ref Ref Ref
Thoroughbred 1.94 1.09-3.47 0.025 3.28 1.71-6.31 <0.001 2.87 1.53-1.12 <0.001
Arab 6.69 2.27-19.73 <0.001 4.20 1.26-13.95 0.02
Cob 0.44 0.21-0.93 0.03 0.29 0.15-0.57 <0.001
Proliferation: Both
No Ref
Yes 2.47 1.56-3.92 <0.001
Temporal bone frag.
No Ref
Yes 26.83 5.09-141.44 <0.001
Soft tissue swelling
No Ref
Yes 1.92 1.18-3.13 0.009
Diagnosis of THO
No Ref Ref
Yes 14.07 3.11-63.61 <0.001 9.23 2.54-33.47 <0.001

proliferation was positively associated with increased sum grade
(OR 15.8, 95% Cl 9.1-27.5, p < 0.001). This did not remain significant
in the multivariable model as lateral proliferation was significantly
associated with age and breed (p < 0.001). The only follow-up clinical
sign that was significant in the univariate analysis was ataxia,
which was positively associated with the sum grade (OR 2.459, 95%
Cl 1.0-5.8, p 0.04), this did not remain significant in the multivariable
model. In the cross tabulation (Table 4), gas in the temporohyoid joint
occurred more frequently in the higher sum grades; however, this was
not significantly associated with an increase of any grade in the uni-

variate analysis.
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4 | DISCUSSION

The findings of this study suggest that moderate osseous proliferation
at the temporohyoid joint is a common finding in horses presenting
for unrelated disease, with bone grade 2 being the most frequently
observed. However, tympanohyoid cartilage ossification was uncom-
mon in this group of horses, with cartilage grade O being most fre-
quently observed. Osseous proliferation most commonly originated
from the temporal bone and was more often bilaterally symmetrical.
Osseous proliferation was most common on the medial and caudal
aspects of the joint. Lateral proliferation was rare and positively asso-
ciated with increased sum grade in the univariate analysis, and so may
be of clinical importance. Increased age was positively associated with
an increase in all grading schemes, but the presence of otitis media or
externa was not. For the first time, an association between increased
grade and certain breeds was observed in this study, which suggests
that Thoroughbreds and Arabians may be predisposed to greater THJ
remodelling, while the Cob breed may be protective. There was no
association between any presenting complaint and an increase in any
grading scheme; therefore, it was not possible to prove an association
between greater THJ remodelling and headshaking. Some imaging
findings were associated with increased bone grade, such as soft tis-
sue swelling and temporal bone fragmentation. Gas in the THJ
increased with increasing sum grade, and although this finding was
not statistically significant, it may be clinically important. Finally, the
only CT diagnosis which was associated with increased cartilage or
sum grade was a diagnosis of THO, which suggests the reporting diag-
nostic imaging specialist and the observer in this study tended to
agree. Additionally, increased bone grade was not associated with a
diagnosis of THO, but increased cartilage was, which suggests that
cartilage change may occur with more severe disease. The lack of
association with the bone grade is likely because bony change was
common in all horses. The results of this study only partially support
the hypothesis (i) horses will most commonly have low-grade bone
proliferation and cartilage change; horses commonly had moderate-
grade bone proliferation, but change to the tympanohyoid cartilage
was uncommon. The second hypothesis (i) increased grade of CT
change will show an association with presenting complaints previously
reported with THO was rejected. There was no association between
increased grade and presenting complaints previously reported to be
associated with THO.

In the follow-up questionnaire, the only clinical sign which was
significantly associated with increased sum grade was ataxia, but this
did not remain significant in the multivariable model. It should also be
recognised that this data was acquired from owners and therefore it
may be less reliable. However, it is well documented that horses with
more severe THO are more likely to develop a temporal bone fracture
resulting in vestibular ataxia.® Therefore, it remains possible that
horses with more bone and cartilage change at the THJ may be more
likely to develop clinical THO and subsequent ataxia, and so the find-
ings of this study are in keeping with this known association. Due to
the method of data collection, the aetiology of ataxia in these cases is

unknown and may be the result of THO or cervical issues amongst

other causes. Further work is needed to establish what degree of
remodelling of the THJ is likely to result in future clinical signs.

The pathogenesis of THO remains the subject of discussion. In the
recent literature, it has been demonstrated that there is a positive asso-
ciation between increasing age and increased severity of THO.?” The
results of the present study provide further evidence to support this,
and therefore the theory that THO is a degenerative condition. It has
also been proposed that THO may be a sequala of a transient otitis
media and interna. This is based on an abstract describing three horses
with THO and fractures of the petrous temporal bone that underwent a
necropsy and were found to have proteinaceous fluid in the tympanic
bulla and evidence of bacterial meningitis.>* The present study found no
association between imaging evidence of otitis media or externa and
THO. Although it may be possible for a transient otitis to cause THO,
these results would suggest that this is not common. Otitis interna was
not assessed in this study as it is more accurately assessed with mag-
netic resonance imaging and therefore this is a potential indication for
this modality.!” Several cases in the present study demonstrated evi-
dence of gas within the THJ. This may be the result of infection but also
may be caused by vacuum phenomenon or trauma.1018:1?

The SPS is a connective tissue sleeve surrounding the temporo-
hyoid joint and may provide a scaffold for the mineralisation which
occurs with THO.” In a recent study, it was found that the ossified
portion of the SPS was larger medially than laterally in a population of
horses presenting for head CT examination. The results of the present
study support this finding, and in addition show that caudal osseous
proliferation is also frequently observed. Mild caudomedial prolifera-
tion is therefore likely to be normal, while lateral proliferation is rare
and associated with increased sum grade, suggesting this is likely to
be more abnormal.

In a study examining the association between THO and temporal
bone fracture, it was found that 41% (16/39) horses with THO had
complete fusion of the temporohyoid joint.® In the present study pop-
ulation, no horses were found to have fusion of the THJ. This is likely
a result of the differing inclusion criteria, as in the previous study only
horses with clinical signs of THO were included. However, the present
study would suggest that complete fusion is uncommon.

In the present study, a sample size calculation was not performed
due to the predetermined number of CT examinations that were avail-
able for retrospective review. Other limitations of this study include
the use of a single observer and the lack of histological confirmation
of the findings. However, it is believed that appropriate measures
were taken to ensure the observer was able to grade the images con-
sistently, and there is published data which demonstrates good agree-
ment between CT findings of THO and histology.? The inclusion of
the training cases in the final dataset is another limitation, as it is pos-
sible that the observer could have recalled the cases; however, this
was considered unlikely. Finally, the outcomes regarding breed will be
population-dependent. In this study, the breed distribution was varied,
but there were low numbers of certain breeds, such as Arabians, and
therefore this may affect the reliability of the results.

In conclusion, moderate osseous proliferation is common in

horses presenting with unrelated clinical signs; therefore, mild to

sduy) suonipuo) pue swia L 3 338 [§702/90/£7] o Areiqry autuQ A3[iA ‘2150 [enU) YRMQUIPT ‘SN PUBNOIS 10§ UONEINPT SHN AQ S6vp 1 TA3/1111°01/10p/wi0d K3t A1e1qrjau|uo eAdq/:sdiy wioly papeojumod ‘0 ‘90€EH0T

sut1o)/woo Koy ATeIqiaur

P!

AsUdIT suowWwo)) aAnear) a[qedrjdde ay) Aq pausdA0S a1e sa[drE YO asn JO sa[nI 10§ A1eIqr aurjuQ AT Uo (



DASH ET AL.

moderate bony change is unlikely to be clinically significant. However,
cartilage ossification was uncommon and was associated with a CT
diagnosis of THO, so particular attention can be paid to the cartilage as
an indicator of an abnormal joint. Similarly, lateral osseous proliferation,
soft tissue swelling, temporal bone fragmentation, and gas in the THJ
may serve as markers of disease. Thoroughbreds and Arabian horses
are at increased risk of developing THO. Increased grade was associ-
ated with increased age but not with the concurrent imaging finding of

otitis, suggesting THO is predominantly a degenerative disease.
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