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In this research, the interpretations of dental disease in domestic rabbits (Oryctolagus cuniculus) 
suffering from miscellaneous disorders with the use of radiographic anatomical reference lines; 
additionally, clinical examinations of these cases were presented. The measurements were made on 
the images of rabbit cranium skull radiographs (n=25). In the examination of incisors, malocclusion 
(n=19), abnormal prolongation (n=11), penetration of the palatal bone cortex (n=10), and fractures 
(n=6) were detected. Retrograde elongation in maxillar cheek teeth (n=20), alveolar penetration in 
mandibular cortex (n=20), root resorption (n=9), and cheek teeth malocclusions (n=20) were 
detected in the examination of cheek teeth. The most common complaints assigned to the presented 
patients were diarrhea, mandibular swelling, abnormal elongation of teeth, epiphora, tooth 
breakage, and loss of appetite. All rabbits suffering from dental disease were also assessed for eye 
disorders, and tooth-related eye problems were determined in 9 cases. In two cases was more than 
one problem. Distribution of disease was determined as follows; epiphora (n=6), dacryocystitis 
(n=2), conjunctivitis (n=2) and exophthalmos (n=1). In addition to a detailed physical examination, 
radiographic evaluation is important for diagnosis of dental diseases in rabbits. The long mouth 
cavity with limited opening and similar characteristics of rabbit mouth make it difficult to examine 
and intervene; in this case, radiographic reference lines offer an important advantage. 
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Introduction 

The rabbit was domesticated in ancient times and has 
been fed as a pet animal for many years (Harvey et al., 
2019; Minich et al., 2024; Oxley et al., 2019). Although 
rabbits have been classified in the Rodentia (rodents) group 
for many years, domestic rabbits (Oryctolagus cuniculus) 
belong to the order Lagomorpha, and members of this order 
have different teeth characteristics than the other rodents 
(Buseth & Saunders, 2015; Verstraete & Osofsky, 2005). 
The lagomorphs are characterized by four upper incisors, 
and right behind the primary upper incisors, there are 
secondary incisors called peg teeth (Capello, 2016). All 
teeth in Lagomorph are tend to grow for a lifetime and are 
elongated. Only incisors tend to elongate in Myomorph 
rodents such as rats, mice and hamsters (Legendre, 2002). 
In Histricomorph rodents such as guinea pigs and 
chinchillas, as in rabbits, all teeth tend to elongate, but the 
most important feature that distinguishes them from rabbits 
is the absence of secondary incisor (peg teeth) (Verstraete, 
2003; Capello, 2016).  

Rabbits do not have canine teeth and there is a gap 
called as diastema between the incisors and the cheek teeth 
in each half of the jaw (Verstraete & Osofsky, 2005). 
Rabbits have herbivorous occlusion as typical. When the 
upper and lower cheek teeth are faced, a zigzag-shaped 
occlusal surface area is formed, which allows the grinding 
of fibrinous foods (Harcourt-Brown, 2009). Rabbits have 
two sets of teeth, both temporary and permanent 
(duplicidentata). They shed their temporary teeth just 
before or immediately after birth (Verstraete & Osofsky, 
2005). 

The long oral cavity and limited opening of the rabbits 
make it difficult to examine and intervene (Capello & 
Cauduro, 2008). Some reference lines have been identified 
for the radiographic examination of teeth in rabbits. With 
the examination of laterolateral and dorsoventral X-rays of 
the cranium, it is possible to perform an extraoral 
examination of the teeth and diagnose some dental diseases 
early. (Boehmer & Crossly, 2009).  

http://creativecommons.org/licenses/by-nc/4.0/


Özsemir and Karabağlı / Turkish Journal of Agriculture - Food Science and Technology, 13(5): 1117-1122, 2025 

1118 
 

In this study, radiological and clinical examinations of 
25 rabbits were carried out which were brought to the small 
animal clinics of Istanbul University-Cerrahpasa 
Veterinary Faculty Animal Hospital with complaints of 
diarrhea, swelling under the jaw, abnormal elongation of 
teeth, and loss of appetite were evaluated retrospectively. 
The obtained data presented results indicating that dental 
diseases should be evaluated together with digestive 
system and eye diseases in rabbits. 

 
Materials and Methods 

 
The study material consisted of 25 rabbits brought to 

surgery clinics. Twelve of the rabbits were female, 13 were 
male. According to clinical examination and anamnesis 
information; the breeds of the rabbits were Ankara (n=3), 
Rex (n=18) and Hybrid (n=4) breed. The age group of the 
animals constituting the study material based on anamnesis 
information was determined between 1-8 years old in 
adults, and 10 months in one case. Clinical and 
radiographic examinations were performed without 
anesthesia. When necessary, rabbits were wrapped with the 
help of a towel to calm them down and keep them still.  

Clinical examinations were completed in a systematic 
pattern. An otoscope, a rodent mouth gag, a cheek dilator, 
and forceps were used as an aid in the dental examination 
of rabbits. Each patient underwent an eye examination for 
epiphora, dacryocystitis, keratitis, conjunctivitis, and 
exophthalmos. The mandible was palpated and examined 
for pain, swelling, and abscesses.  

The clinical examination of the teeth was started with 
the incisor teeth. Number of teeth, occlusion, abnormal 
elongation and fractures were evaluated. Cheek teeth were 
examined with the help of an otoscope for irregularities, 
abrasion disturbances, sharp edge (notch) formation, and 
fractures.  

The incisor and cheek teeth of each rabbit were 
examined using reference lines defined by Boehmer and 
Crossly (2009) on the radiogram. The right lateralolateral 
(RLL), left lateralolateral (LLL) and dorsoventral (DV) 
radiographic positions of the cranium were used for 
radiographic examination. 

 

Laterolateral Radiographies 
The first line used in the laterolateral radiography (red 

line in Figure 1a) is the line drawn from the tip of the nasal 
bone to the protuberant occipitalis. In clinically healthy 
animals, a tooth-like structure should not be seen in the 
upper part of the line. 

The second line is drawn parallel to the first and is 
drawn from the rostral end of the hard palate or 
immediately caudal to the secondary incisor and extending 
to the point where approximately 1/3 of the bulla 
tympanica coincides (blue line in Figure 1a). In healthy 
animals, this line matches the occlusion plane. 

The third line is drawn along the front and back of the 
cheek teeth. Although the rabbits have six maxillar and five 
mandibular cheek teeth, their tooth arches are of the same 
length, meaning there should be no teeth crossing the line 
called dental arcade (black lines in Figure 1a). 

In addition, the mandibular cortex of the first three 
cheek teeth must be of equal length, and the root portion of 
the mandibular cheek teeth should not penetrate the ventral 
mandibular cortex (yellow line in Figure 1a). Also, the 
thinning of the ventral cortex is indicative of retrograde 
elongation of the teeth. 

 
Dorsoventral Radiographies 
The first line is drawn from the tip of the primary 

maxillary incisor to the caudal end of the ramus mandible 
on the same side. Another line is drawn from the tip of the 
opposite maxillary incisor and passes through the lateral 
edge of the bulla tympanica (black lines in Figure 1b). Any 
part of the tooth should not protrude out of the area 
between these two lines. The blue lines in Figure 1b show 
the mandibular medial cortex. These blue lines should be 
equal and smooth. 

The anamnesis and the clinical examination findings of 
the patients were recorded on specially prepared 
examination forms. According to the dental formulas 
(Verstraete & Osofsky, 2005) we created an examination 
form; rostral to caudal right maxillary permanent teeth 101 
to 111, left maxillary teeth 201 to 211, right mandibular 
teeth 401 to 411, left mandibular teeth numbered from 301 
to 311  

 
Figure 1. Radiographic examination of patients with anatomic reference lines according to Boehmer and Crossley 

(2009). See main text for definition. 
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Results 

Cases of our study were brought to our clinics with 
complaints of diarrhea, swelling under the jaw, abnormal 
elongation of teeth, epiphora, conjunctivitis, tooth 
breakage, and loss of appetite. The examination revealed 
that all rabbits had various dental diseases. 

In this study, healthy and pathological dental structures 
were evaluated by considering the basic anatomical structures 
of domestic rabbits, as shown in Figure 2. On the basis of 
clinical and radiographic assessments, the dental disorders 
were described by location, occlusion/malocclusion status, 
relationship with abscess, and eye disorders (Table 1). 

Twelve of the cases were female (48%) and 13 of them 
(52%) were male. It was determined that some of the cases 
were fed with pellet and some of them ate home-made 
foods (carrot, cracker, lettuce, etc.). 

Malocclusion, abnormal elongation, penetration of the 
palatal bone cortex and fractures were detected during the 
examination of the incisors (Figure 3). The distribution of 
the diseases was: Malocclusion in 19 cases, abnormal 
prolongation in 11 cases, penetration of the palatal bone 
cortex in 10 cases and fractures in 6 cases. Retrograde 
elongation in maxillar cheek teeth (20/25), alveolar 
penetration in mandibular cortex (20/25), root resorption in 
9 cases and cheek teeth malocclusions (20/25) were 
detected in the examination of cheek teeth (Figure 4). 
Twelve of the identified dental diseases were associated 
with abscess (Figure 5). 

Due to the relationship of the nasolacrimal duct with 
the maxillary cheek teeth and with the apex of the first 
maxillary incisor (Figure 6), patients were also examined 

for eye disorders. In the eye examination of the patients, 
eye problems were determined in 9 cases, in two cases was 
more than one problem and the distribution of these 
diseases was determined as (6/9) epiphora, (2/9) 
dacryocystitis, (2/9) conjunctivitis and (1/9) exophthalmus.  

 

 
Figure 2. Lateral view of a prepared skull of a rabbit showing 

normal anatomy and dentition. Occlusial line and 
characteristic zigzag pattern (blue arrow), primary incisor (a), 

secondary incisor, also known as peg teeth (b), mandibular 
incisor (c), and incisor occlusion (red arrow). 

 
Discussion 

 
Dental diseases are common problems in domestic 

rabbits. It can be congenital or acquired (Legendre, 2002; 
Palma-Medel et al., 2023).  

 
Table 1. Clinical and radiographic findings of patients. 

Case no Age, sex MCT REC PMP Abscess FT RR ED 
1 2 y, ♀ +/+ + +/+ + - - - 
2 2 y, ♂ -/+ - +/- + - - - 
3 7 y, ♀ +/- + +/+ + (301) + Epiphora 
4 1 y, ♂ +/+ + +/- - - - - 
5 4 y, ♂ +/+ + +/+ - - + Dacryo-cystitis 
6 1 y, ♀ +/+ + +/- + - + - 
7 3 y, ♂ +/+ + +/- - - - - 
8 1 y, ♂ +/+ + +/- + - - - 
9 2 y, ♂ -/- - +/- - - - - 
10 5 y, ♂ +/+ + +/- + - - - 
11 2 y, ♀ -/+ + +/- - - - Epiphora 
12 4 y, ♀ +/- + +/- - - + Epiphora 
13 6 y, ♀ +/+ + -/+ - - + - 
14 4 y, ♂ +/- + +/- + - - - 
15 1.5 y, ♀ +/+ + +/- + (101,201) - - 
16 2 y, ♂ -/- + -/- - - - Epiphora, conjunctivitis 
17 8y, ♂ +/+ - -/+ - (401) - - 
18 5y, ♂ +/+ + +/+ - - + Dacryo-cystitis, conjunctivitis 
19 1y, ♂ +/+ + +/+ + - + Epiphora 
20 2y, ♀ +/+ - -/- - (101) - - 
21 5y, ♀ +/+ + +/+ - (201) + Exopthalmus 
22 1y, ♀ -/+ - -/- - - - - 
23 10 m, ♂ +/- + +/- + - - - 
24 2y, ♀ +/+ + +/+ + (101) + - 
25 2y, ♀ +/+ + +/+ + - - Epiphora 

MCT: Malocclusion in cheek teeth/in incisors; REC: Retrograde root elongation in maxillar cheek teeth; PMP: Penetration of ventral mandibular cortex 
/ palatal bone; FT: Fractured teeth (no of teeth); RR: Root resorption; ED: Eye disorders; y,years; m, months, ♀, female; ♂, male 
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Figure 3. Images of different rabbits showing acquired incissor malocclusion results in abnormal growth in incisors, 

fractured crowns (arrow in b, c, e), and gingival swelling (arrowhead in a, e). 
 

 
Figure 4. Radiograph of the left lateral (a), right lateral (b), and dorsal (c) view of a four-year-old male rabbit showing 
abnormal elongation of cheek teeth and incisors and deformed occlusal line of cheek teeth. Mandibular cheek teeth are 

elongated and misshapen (blue arrow). Retrograde apical elongation of maxillary cheek teeth (black arrows). 
Malocclusion of the incisor teeth (white arrow) with penetration of the palatal bone cortex (orange arrow). Deformed 

left mandibular medial cortex (red line in c). 
 

 
Figure 5. Radiograph of the dorsal view (a) and lateral view (b) of the rabbit presented with submandibular swelling. 

Right submandibular large abcess and calsification are shown in the figure (white arrows). Apical retrograde elongation 
of mandibular cheek teeth and penetration of mandibular cortex (black arrow in b). 

 
 
Congenital tooth problems are generally seen as 

malocclusions; acquired dental diseases are often seen as 
abscesses, acquired malocclusions, abnormal elongation of 
teeth, periodontal diseases, retrograde elongation and tooth 
fractures (Legendre, 2002; Harcourt-Brown, 2007). 

Acquired dental diseases in this study were found to be 
consistent with the studies reported previously (Boehmer 
& Crossly, 2009; Donnelly & Vella, 2016). There are many 
theories about the etiology of acquired dental diseases 
(Harcourt-Brown & Baker, 2001). Age, gender, genetic 
predisposition, abscess, care and feeding conditions, 
inadequate wear of teeth and trauma are thought to play 
important roles in the emergence of dental problems (Jekl 
& Redrobe, 2013; Mäkitaipale et al., 2025; Palma-Medel 
et al., 2023; Tyrell et al., 2002). 

There are two important theories on this subject: the 
inadequate wear theory of teeth and the theory of metabolic 
bone disease (Harcourt-Brown, 1997). According to the 
theory of inadequate wear on teeth, when normal wear is 
not formed in the teeth, the teeth continue to grow 
uncontrollably continuously. It starts to pressure the 
opposite tooth and prevents the elongation of the tooth. As 
a result of this elongation problem, some changes occur in 
the root part, and curvature is formed in the teeth 
(Harcourt-Brown, 2009). Curvature and wear on the teeth 
result in notch formation. It is thought that diets containing 
high carbohydrates and poor cellulose and lignin are the 
causes of inadequate wear on teeth (Buseth & Saunders, 
2015). Dietary lignin, cellulose, and silicate phytolites 
have an abrasive effect on teeth (Harcourt-Brown, 2009).  
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Figure 6. Lateral radiograph of the cranium of a rabbit 

cadaver, showing the nasolacrimal duct, which has been 
filled with iohexol to show its relationship with the 

maxillary cheek teeth (green arrow) and the apex of the 
first maxillary incisor (white arrow). 

 
Hay is the most important part of the diet of rabbits 

(Gleeson et al., 2019; Watson et al., 2014). While cellulose 
is more than lignin in young plants, the amount of lignin 
increases when the plant ages (El-Gammal et al., 1998). 
Lignin and cellulose are present in a high proportion of the 
ligno-cellulose complex in hay and straw (13-17%), so hay 
is a very good source of lignin and cellulose (El-Gammal 
et al., 1998; Heer et al., 2017). In addition, it provides 
mechanical wear by rubbing against the teeth, which tend 
to grow continuously after long chewing. (Harcourt-
Brown, 2009). In the data obtained from our study, it was 
observed that none of the rabbits were fed a hay-weighted 
diet. 85-90% of the diet should consist of hay and straw; 
the rest of the diet should consist of high-fiber pellet feeds, 
fresh fruits, and vegetables (Prebble et al., 2014; Buseth & 
Saunders, 2015). Rabbit owners should be informed and 
appropriate rations should be prepared for the domestic 
rabbits. 

Experimental studies have shown that the incisors in 
rabbits grow 300-1000 µm per day. However, the rate of 
elongation of the maxillar incisors is slower than that of the 
mandibular incisors (Meredith et al., 2015). It is not yet 
fully understood which factors control the elongation of the 
elodont teeth, many factors are thought to play a role in this 
(Harcourt-Brown, 1996; Meredith et al., 2015). These are 
factors such as calcium deficiency, vitamin deficiencies, 
old age and pregnancy (Mäkitaipale et al., 2024; Pešić et 
al. 2025; Verstraete, 2003). According to the theory of 
metabolic bone disease, calcium and vitamin D 
deficiencies cause demineralization in bone and the enamel 
dentin layer (Harcourt-Brown, 1997). As a result, the 
alveolar bone structure weakens, and apical elongation 
occurs (occluding retrograde elongations) when the 
occlusal pressure is greater than the bone support 
(Verstraete & Osofsky, 2005). As a result of bending in the 
teeth, the teeth cannot come across and form a friction 
surface, resulting in malocclusion and notching (Crossley, 
2003). Alveolar bone loss causes periodontal enlargement, 
resulting in rotation of the teeth (Tyrrell et al., 2002; 
Verstraete & Osofsky, 2005). Expanding periodontal 
cavity and necrotic tissues cause predisposition to 
abscesses associated with tooth root (Tyrrell et al., 2002).  

Anorexia, dehydration, swelling under the jaw, 
epiphora, chronic dacryocystitis, and periapical abscesses 

are the most common symptoms in rabbits with dental 
problems (Harcourt-Brown, 1997). Rabbits are often 
brought by their owners with complaints of loss of appetite, 
diarrhea, and tear discharge (Crossley, 2003; Capello, 
2016). The findings obtained from the anamnesis 
information obtained from the patient owners and the 
examinations we conducted were found to be consistent 
with the previously reported studies.  

Rabbits are coprophagic animals. As a result of digestive 
system physiology, they collect small fibrin particles and 
fluid in the colon lumen and send them to the cecum with 
reverse peristaltic (Harcourt-Brown, 1997). These particles 
and the liquid are fermented in the cecum, which is excreted 
from the anus in the form of a soft stool. These discarded 
stools are eaten periodically by rabbits. If rabbits do not 
coprophage due to dental problems (especially abnormal 
extension of the incisors), the feces remain contaminated 
around the anus, which is thought to be diarrhea by the 
owners (Harcourt-Brown, 1997). Dental diseases have been 
reported as one of the reasons why rabbits cannot perform 
coprophagia (Harcourt-Brown, 1997). In this study, 5 
patients were brought to our clinics with diarrhea and loss of 
appetite and it was determined that this condition was related 
to dental disease. In the light of this information, it should be 
kept in mind that the detailed dental examination should be 
included in the clinical examination in rabbits brought with 
complaints such as diarrhea, loss of appetite, weakness and 
weight loss.  

Anatomically, the nasolacrimal duct extends from the 
lacrimal sac to the lacrimal bone and extends through the 
lacrimal foramen to the root of the primary upper incisor in 
a bony canal (Harcourt-Brown, 2009). At this point, it 
passes through the nasal septum by making an S-shaped 
curvature from the bottom of the tooth root to the medial 
and opening out of the nostril. Due to this anatomic course, 
epiphora and chronic dacryocystitis may be seen due to the 
occlusion of the tear duct in the retrograde elongation of 
the upper incisors (Harcourt-Brown, 2009; Crossley, 
2003). In this study, eye disorders related to dental diseases 
were also evaluated and presented together, and the results 
were as follows: Epiphora was seen in 2 patients, and 
dacriyocystitis with epiphora in 6 patients. 
 
Conclusions 

 
Although the existence of some dental diseases can be 

determined by physical examination, radiographic 
examination is necessary for a healthy evaluation since a 
significant part of the tooth is embedded in the jawbone. 
Therefore, in addition to a detailed physical examination, 
correct evaluation of dental diseases in rabbits via 
radiography is important facilitating the correct diagnosis 
and therefore the treatment process. 
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