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History��clinical�findings�and�outcome�
of�horses�with�radiographical�signs�of�
equine�odontoclastic�tooth�resorption�
and�hypercementosis
Vahideh Rahmani   ,� Lotta Häyrinen,� Ilona Kareinen,� Mirja Ruohoniemi�

Abstract
The progression of equine odontoclastic tooth resorption and hypercementosis (EOTRH) has not been completely 
evaluated, and currently, the only e�ective treatment is extraction of severely a�ected teeth. We aim to describe 
how the disease relates to the history and clinical �ndings and to report on the outcome in individual horses. This 
case series comprises data collected from �� horses (age ����� years old) with radiographic �ndings of EOTRH 
in their incisor and/or canine teeth. Most horses a�ected with EOTRH in this study were admitted for dental 
problems, but some for other complaints such as colic. Of the ��� teeth evaluated radiographically, ��� teeth 
were abnormal. Radiographic �ndings were most frequently located in the apical aspect and reserve crown of the 
teeth, and lesions were also commonly found in clinically normal teeth. Histopathology of extracted teeth showed 
in�ammation in the periodontal ligament and revealed that resorption o�en extended to the dentine. Some 
owners were unwilling to allow extraction of their horses� severely a�ected teeth, even though this treatment 
has been shown to increase the wellbeing of the horse. As EORTH is a life-long condition, the progression of the 
disease has to be continuously monitored and the treatments adjusted accordingly.

Introduction
Equine odontoclastic tooth resorption and 
hypercementosis (EOTRH) is a recently well-
documented but probably underdiagnosed painful 
and always progressive disorder of unknown aetiology, 
affecting the teeth of older horses.� � The condition 
primarily involves the incisor and canine teeth; 
however, one case report describes lesions in the cheek 
teeth of two horses.� Recent literature has proposed 
that breed and sex may be risk factors associated with 
EOTRH.� � EOTRH has been reported to occur most 
commonly in Thoroughbreds and Warmbloods,� � � but 
the condition has also been diagnosed in several other 
breeds.� � � � Several reports suggest that geldings are 

most commonly affected.� � Older age is a risk factor for 
EOTRH, but moderate-to-severe radiographic changes 
have been identified in middle-aged horses (����� 
years).� �

EOTRH is characterised by internal and external 
resorption of dental structures and is o�en associated 
with excessive production of irregular cementum 
on the surface of the tooth.� � � The following three 
EOTRH patterns have been described: predominant 
tooth resorption, predominant hypercementosis and 
combined resorption and hypercementosis.� It appears 
that the disorder �rst a�ects the corner incisors (triadan 
�� s) and then progresses to the middle and central 
incisors (triadan �� s and then �� s).��

Diagnosis of EOTRH is based on clinical �ndings 
and dental radiographs, and histopathology can help to 
di�erentiate the disease from other proliferative dental 
diseases.� �� The reported clinical signs of EOTRH vary 
from no signs to subtle signs of pain, di�culties in biting 
or mastication, decreased appetite, dysphagia, weight 
loss and behavioural changes.� �� However, EOTRH 
has commonly been reported to be asymptomatic 
at the time of diagnosis despite advanced dental 
lesions.�� �� As the disease progresses, it is characterised 
by gingivitis, gingival oedema and recession, 
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associated periodontal disease, �stula formation, tooth 
mobility and displacement, tooth fracture and/or tooth 
loss.� �� �� Radiography is a practical and useful method 
for diagnosis of EOTRH, also helping to detect dental 
resorption and/or hypercementosis even when no 
obvious lesions are present on clinical examination.� �� 
Typical radiographic �ndings are bulbous enlargement 
of the intra-alveolar crown root, resorptive lesions of 
the reserve crown, apex and/or surrounding bone, 
widening of the periodontal ligament space and tooth 
fractures.� Histopathological examination has revealed 
in�ltration of in�ammatory cells in the resorptive 
lesions with odontoclasts surrounding the margins.� 
Odontoclastic resorption precedes and probably 
precipitates hypercementosis as a reparative reaction 
by cells of the periodontal ligament secondary to the 
resorptive lesions.�

Although no single aetiology has been established 
for EOTRH, periodontal in�ammation has been 
suspected to trigger the initial tooth resorption.� �� 
Biomechanical stresses and strains on the periodontal 
ligaments, followed by a secondary infection with 
micro-organisms such as Treponema and Tannerella 
species have been suggested to contribute to the 
aetiology.� � Hypercementosis is considered a reparative 
rather than the primary pathological process.�

Currently, exodontia is the only treatment for 
the condition in clinically a�ected horses. Surgical 
extraction of severely a�ected and painful teeth has been 
shown to be an e�ective treatment and may improve 
the quality of life in the long term.� �� Other treatments, 
such as systemic antibiotics, anti-in�ammatories and 
oral �ushes, have been used to reduce periodontal 
disease, but at best they o�er only transient relief of 
symptoms.�� �� ��

Here, we present a case series describing clinical, 
radiographic and histopathological �ndings of EOTRH 
in incisor and canine teeth in a patient population 
from a University Equine Hospital in Helsinki, Finland. 
The aim was to describe how the disease relates to 
the history and clinical �ndings of the a�ected horses 
and to report on the outcome of individual horses, as 
current knowledge of the course of the disease contains 
many gaps. We also discuss challenges in client 
communication regarding the treatment of EOTRH, a 
painful and progressive condition impeding the quality 
of life of a�ected horses, with a highly invasive treatment 
(exodontia) as the only e�ective option available.

Materials and methods
For this retrospective study, we reviewed the records of 
horses radiographed at the Equine Hospital, Faculty of 
Veterinary Medicine, University of Helsinki, between 
January ���� and March ����. All cases having 
radiographs of the skull or teeth, taken for any clinical 
reason, were first collected and reviewed, and those 
taken of the incisor and canine teeth (n=��) were 

evaluated in detail by the first or second author. Of these, 
the cases that had any radiographic signs suggestive of 
EOTRH were included in the study (n=��). All uncertain 
cases were reviewed by at least two authors before the 
decision on inclusion was made.

At a minimum, the following two diagnostic quality 
radiographs were available for all horses except one: 
�) an occlusal view of the maxillary incisors and the 
canine teeth and �) an occlusal view of the mandibular 
incisors and the canine teeth. The exception was a 
horse radiographed for a traumatic fracture with only 
one occlusal view of the mandible. All teeth in the 
radiographs from individual horses were evaluated 
for resorption, hypercementosis and other lesions by 
three authors (VR, LH and MR) using the previously 
described criteria.� �� �� All cases were discussed by the 
authors until consensus regarding the �ndings in each 
tooth had been reached.

We reviewed the histories and clinical records of 
the horses included in the study including age, breed 
and sex. Clinical examination �ndings of the mouth 
and teeth were evaluated if recorded. In addition, the 
horses� main complaint(s) and outcome were recorded.

Thirteen extracted teeth from three horses 
(horses ��, �� and ��) were examined grossly and 
histopathologically. The teeth were processed using 
previously reported methods.� Brie�y, extracted teeth 
were �xed with �� percent neutral bu�ered formalin 
and transversely sectioned into �� mm sections using 
a diamond saw. The sectioned samples were then 
decalci�ed in a bu�er containing � per cent neutral 
bu�ered formalin and �� per cent formic acid (two to 
four weeks), embedded in para�n, cut into ��� mm 
thick sections, and stained using H&E. The histological 
sections were examined via light microscope and 
classi�ed as described previously.�

The modi�ed triadan system�� for numbering 
dentition is used throughout the results.

Results
Horses
Twenty horses (�� geldings and � mares) met the 
inclusion criteria for this study. The horses were aged 
between �� and �� years (mean ��.� years, median 
��.� years), and included several different breeds 
(table��). The first clinical case was diagnosed in ���� 
and was confirmed histopathologically. Subsequently, 
two horses were radiographed and diagnosed in ����, 
two in ����, five in ����, five in ���� and five until the 
end of March ����.

The case details, the owner�s complaint and history 
of the �� horses are summarised in table� �. Only �ve 
horses came in for a routine dental examination, and 
seven were admitted to the hospital because of signs 
relating to eating problems or weight loss. Additionally, 
four horses were admitted to the hospital primarily 
because of colic (two of them associated with sand 
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�������� Case details, owner�s complaints and history of �� horses with equine odontoclastic tooth resorption and hypercementosis

Horse 
number

Age at initial 
presentation
(years) Sex Breed

Complaint

History
Possible teeth-related 
symptoms Colic

Routine dental 
check Other

� �� G Warmblood Dropping food � � � Colic <� year ago
� �� G Pony Poor appetite � � � Colic >� year ago, sand 

enteropathy
� �� G Pony Poor appetite, thin, resists 

the bit
� � � Sand enteropathy

� �� G Finnhorse � + � � �
� �� M Shetland pony Weight loss � � � �
� �� G Icelandic horse � � + � Sand enteropathy
� �� M Warmblood Weight loss � � � PPID
� �� G Finnhorse � � � Canine tooth fracture PPID
� �� G Shetland pony Halitosis + � � �

�� �� G Standardbred � � � Mandibular fracture Colic >� year ago
�� �� G Warmblood � � + � Colic >� year ago
�� �� M Warmblood � � + � �
�� �� G Finnhorse Poor appetite + � � PPID
�� �� G Pony Draining abscess, halitosis � � � �
�� �� G Warmblood Weight loss � � Oesophageal 

obstruction
�

�� �� G Warmblood - � � Referred for radiology 
only

�

�� �� G North Swedish horse - � � Referred for radiology 
only

�

�� �� G Icelandic horse Keeps the tongue between 
the incisors

� + � �

�� �� G Warmblood Tooth problems (extracted 
cheek teeth, suspected 
EOTRH)

+ � � �

�� �� G Pony Changes noted in incisor area � + � �

-, no;+, yes; EOTRH, equine odontoclastic tooth resorption and hypercementosis; G, gelding; M, mare;PPID, pituitary pars intermedia dysfunction.

Figure 1 Intraoral radiograph of the mandible of horse 19 showing 
hypercementosis and resorptive lesions in teeth 302, 303, 304, 401, 402 and 
403. Hypercementosis predominates in the teeth on the right side, whereas 
resorption is more evident on the left side. L, left.

accumulation in the colon); three of these also had signs 
related to dental disease. One horse was referred to the 
hospital because of a mandibular fracture and one for a 
fractured canine tooth. Two horses were referred by their 
treating veterinarian only for radiography (table��).

Out of the �� horses referred to the hospital, three 
horses had a history of pituitary pars intermedia 
dysfunction (PPID), four horses had a history of colic, 

and three horses had a history of sand enteropathy 
(table��).

Type and extent of EOTRH lesions
All �� horses had radiographic evidence of both 
tooth resorption and hypercementosis in their teeth. 
A representative image is shown in figure� �. Of the 
��� teeth (��� incisors, �� canines) evaluated 
radiographically, ��� teeth were abnormal and �� 
teeth were considered normal. Five teeth were missing 
from the normal dentition. Of the ��� radiographically 
abnormal teeth, �� teeth had resorption only, �� teeth 
had concurrent resorption and hypercementosis and �� 
teeth had hypercementosis without any radiographic 
evidence of resorption. Additionally, five teeth had a 
pathological fracture in association with resorptive 
lesions. Well-circumscribed, rounded and radiopaque 
fragments were seen in the apical region of six teeth.

The periodontal ligament was irregularly widened in 
�� teeth, and the alveolar bone surrounding �� teeth 
showed resorption.

The triadan �� teeth were most commonly a�ected, 
followed by the triadan �� teeth. The resorptive lesions 
within the teeth were most frequently located in both the 
apical aspect and the reserve crown (��/��� a�ected 
teeth), followed by the apical aspect (��/��� a�ected 
teeth) and the reserve crown (��/��� a�ected teeth). 

 on O
ctober 13, 2019 at U

niversity of H
elsinki. P

rotected by copyright.
http://veterinaryrecord.bm

j.com
/

V
eterinary R

ecord: first published as 10.1136/vr.105253 on 10 O
ctober 2019. D

ow
nloaded from

 



 �|�VET�RECORD�

Figure 2 Removed incisor tooth with typical lesions for equine odontoclastic 
tooth resorption and hypercementosis. (a) Clinical crown is at the top of the 
image, and the apex at the bottom. Severe hypercementosis with bulbous 
apical and reserve crown enlargement (*). The clinical crown has a relatively 
normal appearance. (b) Cross-section at the level of reserve crown. Severe 
hypercementosis characterised by rough, irregular proliferation of cementum (*). 
This tooth also exhibits a locally extensive, irregular, dark brown necrotic space 
(lytic foci, arrow).

Resorptive lesions were rarely found in the clinical 
crown alone (only �/��� a�ected teeth).

Macroscopically, all �� extracted teeth had an 
irregular and roughened surface to a varying degree 
and exhibited mild to marked bulbous enlargement of 
their apices (�gure��). On transverse sections, there was 
marked hypercementosis characterised by tan-coloured, 
tree ring-like proliferative bands around each tooth. 
Moreover, several variably sized, irregular, dark 
brown necrotic areas were present in the cementum or 
extending to the dentine in all but one tooth. Attached 
alveolar bone fragments were light brown in colour and 
so� in consistency.

Histologically, all teeth had cemental lesions, which 
included cemental hyperplasia and lytic lesions. The 
cementum was mainly organised in parallel incremental 
lines away from the areas of lysis. In � of the �� teeth, in 
the near vicinity of the lytic areas there was proliferation 
of disorganised cementum. Small segments of 
periodontal ligament were attached to the cementum. 
In �� teeth, the periodontal ligament had moderate-to-
severe lymphoplasmacytic in�ammation (in one tooth 
accompanied by pyogranulomatous in�ammation), 
and in the remaining three teeth the in�ammation was 
mild. The multifocal areas of dental lysis extended from 
the surface of the tooth to dentine level in six teeth 
and to the border of the dentine layer in two teeth. In 
�ve teeth, the lysis was restricted to the cementum. 
The pulp cavity was �lled with in�ammatory cells and 
�brosis in two teeth. The lytic areas were characterised 
by a varying degree of in�ltrating in�ammatory cells 
consisting of neutrophils, plasma cells, macrophages 
and lymphocytes. In four teeth, the lytic area contained 
necrotic cellular debris; one had plant material and 
three contained small coccoid bacteria. In four teeth, 
the lytic resorptive foci were lined by osteoclasts.

Relationship between clinical and radiographic �ndings
Thirteen of the �� horses had complete dental 
examination records, with a total of ��� teeth clinically 
evaluated (��� incisors, �� canines). The severity of the 
clinical findings varied from mild to severe, including 
marked displacement of abnormal teeth. Gingival 
changes were present in all �� examined horses, and 
�/�� horses had clinically mobile, fractured, or missing 
teeth.

There were a total of �� clinically a�ected teeth (�� 
maxillary, �� mandibular) and ��� radiographically 
a�ected teeth (�� maxillary, �� mandibular) in these 
horses (table��). Radiographic abnormalities were found 
in all clinically a�ected teeth. All �� teeth with clinical 
bony (juga) subgingival swelling had hypercementosis 
in the radiographs of the associated teeth. Draining 
tracts on gingival surfaces were always associated 
with radiographically abnormal teeth. A representative 
example of this is provided in �gure� �. Resorption 
of the surrounding bone and widening or loss of the 
periodontal space was seen around all clinically mobile 
teeth.

Outcome of the horses
Based on the medical records, �� of the �� horses were 
diagnosed with EOTRH at the time of their visit to hospital. 
In three of the initial cases, the radiographic changes 
indicative of EOTRH were diagnosed as the primary 
disorder, but recorded as suspected dental tumours, 
more precisely cementomas or odontoblastomas. The 
two horses treated for mandibular and canine fractures 
with lesions compatible with EOTRH in this retrospective 
analysis had no mention of EOTRH in their records.

Horse � was examined and treated three times 
during the study period, showing continual progression 
of the disease. At the initial presentation, this horse had 
radiographic evidence of EOTRH in �� incisors and � 
canines. One year later, one previously normal tooth 
manifested signs of resorption and hypercementosis. 
Horse �� was examined twice during the study period. 
On the �rst visit, one tooth was extracted, but seven 
months later all mandibular incisors were extracted.

Seven of the �� horses treated at the hospital had at 
least one of the diseased incisors or canines extracted 
as a treatment. Additionally, extraction of diseased 
teeth was recommended for seven other horses, but the 
owners declined the procedure; two of these horses were 
euthanased due to the severity of the condition. One 
horse was euthanased based on the owner�s decision. 
For three horses, conservative treatment in the form of 
pelleted diet and/or analgesics was recommended and 
the treatment plan for one horse was not recorded. One 
horse was treated for mandibular fracture and for three 
horses only the pelleted diet and/or analgesics was 
recommended.

Follow-up data, a�er the initial study period, was 
available for four horses that had extractions of severely 
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�������� Clinical findings, affected teeth and total number of clinically and radiographically affected teeth in �� of the �� horses with EOTRH

Horse number

Clinical findings
Number of clinically 
affected teeth

Number of radiologically 
affected teeth

Gingivitis–gingival 
recession

Bony subgingival 
swelling

Draining 
tracts

Abnormal dentition

Maxilla Mandible Maxilla MandibleMobile Fractured Lost

� + ���   ��� ���
���

��� ��� � � � �

� + ��� � ��� � � � � � �
� � �������

�������
� � � � � � � �

� + �   ��� � � ��� � � � �
� + � � � � ���

���
� � � �

�� + �   ���
  ���

� � � � � � �

�� + ���
���

� � � � � � � �

�� + ���
���
���
�������

  ��� � ��� � � � � �

�� + �������
�������
�������
�������

  ���
  ���

��� � ���
���

� � � �

�� + ���
���
���

  ���
  ���

� � ��� � � � �

�� + ��� � � � � � � � �
��* + ���

���
  ��� � � � � � � �

�� + ���
���

� � � � � � � �

*The horse had seven maxillary incisor teeth.
Where horses were examined more than once during the study period, the findings of the first visit only are included.
-, not present; +, present; EOTRH, equine odontoclastic tooth resorption and hypercementosis.

Figure 3 (a) Representative photograph of horse 13 showing a small draining 
tract (arrow) on the gingival surface of tooth 304. Mild bony swelling of the 
gingiva is also evident. (b) Intraoral radiograph of the mandibular incisor and 
canine teeth of horse 13 demonstrating hypercementosis and resorptive lesions 
of varying degree in teeth 301, 302, 303, 403 and 404 (the lesions appear mild 
relative to those presented in figure 1). L, left.

a�ected teeth. Three horses had been described as 
�happier, less withdrawn�, or as having improved 
mastication and now being able to eat hay and food 
pellets without di�culties. One horse had been 
euthanased.

Discussion
Since ����, the number of horses suffering from EOTRH 
has increased steadily in the patient population of the 
University Equine Hospital, due to increased awareness 
of the disease and advancements in equine dental 
knowledge. The previously reported three different 

manifestations of EOTRH,� that is, predominant 
tooth resorption, predominant hypercementosis and 
combined resorption and hypercementosis, were all 
represented in this case series. The histopathological 
findings in incisor and canine teeth, and the 
periodontal ligament were similar to those reported 
earlier,� � confirming the diagnosis of EOTRH. All 
extracted teeth exhibited hypercementosis and lytic 
resorptive foci histopathologically, with inflammation 
of the periodontal ligament also a common feature. 
As dentine is considered a physically sensitive living 
tissue�� and the lesions reported here extended to the 
level of the dentine, this is a further indication of the 
painful nature of EOTRH.

It has already been established that EOTRH is a 
disease that primarily a�ects the teeth of older horses. 
The horses in most of the previous reports have been 
older than �� years when �rst presented,� � � which is 
in agreement with our observations. However, one 
recent study noted that age is not a signi�cant risk 
factor,� and Smedley and others� describe pathological 
manifestations of the disease in a ��-year-old horse. 
This is supported by radiographic evidence of resorption 
in even younger horses, although the frequency of all 
types of tooth resorption does increase signi�cantly 
with age.� � Most of the horses in the study had severe 
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