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Abstract 
Background 

In dogs, fractures more commonly occur in the maxillary fourth premolar teeth than in other teeth. If the pulp is 

damaged, the treatment options could be tooth extraction or root canal therapy. 

Objective 

The purpose of this study was to evaluate fractured maxillary fourth premolar teeth prognosis in dogs after 

endodontic treatment. 

Animals and procedures 

Thirty-nine maxillary fourth premolars were treated in 39 dogs over a 2-year period. All treatments were 

performed by the same operator with standard root canal therapy, the prognosis was evaluated using dental 

radiographs and visual inspection for an average of 6 months, and the success rate of root canal treatment was 

evaluated. The 39 dogs were evaluated for breed, size, age, sex, weight, and cause, degree, and location of 

fracture. 

Results 

After root canal treatment, 35 out of 39 dogs showed improved symptoms, while 4 dogs developed facial edema, 

periapical abscess, and periodontal inflammation that necessitated extraction. Additionally, the success rate of 

endodontic treatment was found to be reduced in dogs with periapical osteolysis on preoperative dental 

radiographs. 

Conclusion and clinical relevance 

Endodontic treatment is considered a valuable treatment option in the case of a fractured maxillary fourth 

premolar because of its ability to maintain the structure and masticatory movement. 
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I. Introduction 
Fractures of the maxillary fourth premolar tooth in dogs are common (1). A recent study reported that 

tooth fracture occurs in 27% of domestic dogs, and, importantly, 10% of domestic dogs have one or more teeth 

with pulp exposure (2, 3). The maxillary fourth premolar tooth is one of the most commonly affected teeth (4, 5), 

accounting for 29.5% of total tooth fracture cases (6). 

Frequent injury to the crown results in a fractured crown with pulp exposure, which leads to acute or 

chronic pulp inflammation, that can progress to endo-perio lesions (7). Injury to the pulp can lead to 

inflammation (pulpitis), swelling (pulpal edema), hemorrhages (pulpal hemorrhage) (8), and infection, 

potentially resulting in chronic pain, worsened bacteremia, or organ infection, culminating in tooth abscess 

formation (9). 

Treatment options for a tooth fracture include root canal therapy, vital pulpotomy, and tooth extraction 

(10). A vital pulpotomy may be used when pulp vitality can be maintained and healing can be expected (11). 

In cases of pulpal death, treatment should be administered by endodontic therapy, tooth extraction or 

vital pulpotomy (12). Extraction in dogs is typically performed to remove infected and/or painful teeth. 

Indications include severe periodontal disease, endodontic disease (e.g., fractured or intrinsically stained teeth), 

malpositioned teeth causing oral trauma, persistently or infected deciduous teeth, unerupted teeth, among others 

(13, 14). However, surgical interventions such as root canal therapy or endodontic treatment can effectively 

preserve many of these teeth and should be considered as options before extraction (15). When applied correctly, 

endodontic therapy proves to be an effective method for preserving teeth affected by endodontic disease while 
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maintaining periodontal health. The primary goal of periapical surgery is to eliminate diseased tissue, 

facilitating healing and tissue regeneration (16, 17). 

The objective of this study was to evaluate the outcome of endodontic treatment in maxillary fourth 

premolar teeth in dogs, to compare the outcomes of patients who were treated with endodontic treatment, and to 

assess whether there were any significant differences. 

 

II. Materials And Methods 
A total of 39 dogs with a maxillary 4th premolar tooth fracture(s) with exposed pulp who underwent 

treatment at a local veterinary dental clinic over a 2-year period were included in the study. 

Endodontic procedures are usually performed on the teeth compromised by infection or those at risk for 

potential infection. Therefore, the protocol used should include broad-spectrum antibiotics, achieve therapeutic 

blood concentration at the time of surgery, and provide medication for 7 to 10 days post-operatively. Cefazolin 

(Cephazolin Injection®; Chong kun dang Pharmaceutical Corp., Seoul, Korea) 20 mg/kg IV injection was given 

as a prophylactic antibiotic. 

In the evaluation of the patient’s general status, a blood test (complete blood cell count, chemistry, and 

electrolyte test), thoracic and abdominal radiographic examination, electrocardiography, and measurement of 

blood pressure were performed; no abnormalities were detected. General anesthesia was performed as follows: 

premedication with midazolam (Midacum Injection®; Myungmoon Pharm Co., Hwaseong, Korea) 0.1 mg/kg 

IV; butorphanol (Butopan Injection®; Myungmoon Pharm Co., Hwaseong, Korea) 0.1 mg/kg IV; and induction 

with propofol (Provide Injection® 1%; Myungmoon Pharm Co., Hwaseong, Korea) 6 mg/kg IV. After 

intubation, isoflurane 2%–3% was used to maintain anesthesia. 

In all the teeth under the treatment plan, ultrasonic scaling was performed prior to root canal treatment 

and the tooth fracture type was classified as complicated crown fracture (CCF) or complicated crown-root 

fracture (CCRF) (Figure 1). 

For a fracture of the maxillary 4th premolar tooth with pulp exposure, treatment was performed by 

standard root canal therapy (18). All root canal therapies were conducted by one practitioner. Before treatment, 

the teeth were examined with dental radiography to confirm suspicious periapical lesions. Treatment involved 

drilling a hole in the crown up to the level of the pulp cavity, measuring the working length of the root canal 

with an endodontic file, and removing the pulp from the cavity with a barbed broach. Next, the pulp cavity was 

cleaned, shaped with endodontic files, and flushed with 4% sodium hypochlorite; EDTA gel (RC Prep®; 

Premier Dental Product Co., Hannover, Germany) was used as a chelator and file lubricant as needed (Figure 2). 

Final obturation was achieved with gutta-percha cone and endodontic sealers, including lateral compaction and 

vertical compaction with thermoplastic gutta-percha. Access openings were closed with a glass-ionomer 

intermediate layer and restoration composite (Figure 3). 

Postoperative follow-up was performed from 1 month to 24 months (mean, 6 months). An evaluation 

fracture site recovery was observed through a gross exam and dental radiography. 

The success of the treatment followed the quality guidelines of the European Society of Endodontology 

(16). The success or failure of cases were determined based on the expansion of the periapical radiolucency, 

improvement of masticatory movements, and the presence of oral lesions. Treatment was also considered 

successful if there was no pain, swelling, and other symptoms, no functional loss, and radiological evidence of 

normal periodontal ligament space around the periodontal root. Facial swelling, gingival inflammation were 

assessed via macrography, chewing movement and appetite were assessed when available (3, 19). 

In this study, the 39 subjects were categorized based on age, gender, body size, body weight, breed, and 

fracture type(s). 

 

III. Results 
The study group comprised several breeds, as follows: Dachshund (six dogs), Mongrel (six dogs), 

Poodle (six dogs), Welsh Corgi (six dogs), Spitz (five dogs), Boston Terrier (two dogs), Miniature Pinscher (two 

dogs), Cocker Spaniel (one dog), Maltese (one dog), Pit Bull Terrier (one dog), Pomeranian (one dog), 

Schnauzer (one dog), and Yorkshire Terrier (one dog) (Table 1). The ages of the dogs ranged from 2 to 14 years 

(mean ± SD, 6.46 ± 3.00) (Table 2), and weights ranged from 4.3 to 24 kg (mean ± SD, 8.67 ± 3.90) (Table 3). 

Among the subjects, there were 18 female dogs (46.15%) and 21 male dogs (53.84%). (Table 4). Regarding 

breed size, there were 1 large-size (2.56%), 19 medium-size (48.71%), and 19 small-size (48.71%) breeds. 

(Table 5). The causes of tooth fracture were feeding in 34 dogs (87.91%), toy biting in 3 dogs (7.69%), and the 

reason was unknown for the remaining 2 dogs (5.21%) (Table 6). In 39 patients, a fracture of the right maxillary 

fourth premolar tooth (#108) was observed in 19 patients (48.71%), while a fracture of the left maxillary fourth 

premolar tooth (#208) was observed in 20 patients (51.28%) (Table 7). Regarding fracture type, CCF was 

observed in 11 dogs (28.20%), while CCRF was observed in 28 dogs (71.79%) (Table 8). In addition, 
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preoperative periapical lucency was present in 4 (10.26%) cases of CCF and 7 (17.95%) cases of CCRF (Table 

9). Preoperative root resorption was detected in 1 (2.56%) of CCF and 1 (2.56%) of CCRF (Table 10). 

The follow-up duration ranged from 1 month to 24 months (average, 6 months). According to the 

owners, their dogs reported no issues with mastication, appetite, or daily activities. Intraoral radiographs were 

obtained before surgery, immediately after surgery, and during follow-up examinations after surgery using the 

bisecting angle technique with a dental radiography unit and a radiographic film (periapical, size 2). 

In this study, improvement was observed in 35 of the 39 dogs who underwent root canal therapy for the 

maxillary fourth premolar tooth, with a success rate of 89.74%. In these successful cases, there was no 

expansion of periapical radiopacity, improvement of masticatory movement, and the absence of oral lesions. In 

addition, there was no pain, oedema, and functional loss, and radiological evidence of normal periodontal 

ligament space around the periodontal root. 

Among the remaining four cases, in which root canal treatment failed, the CCF fracture type was 

observed in two dogs, while CCRF was observed in two dogs; surgical extractions were conducted in all four of 

these dogs. At follow-up, additional complications were identified in some cases, including root resorption in 

one dog and various symptoms such as facial swelling, impaired masticatory movement, and an expansion of 

periapical lesions in three dogs (Table 11). These findings underscore the importance of continued monitoring 

and proactive management strategies to address potential complications and ensure optimal long-term outcomes 

for canine patients undergoing dental interventions (Figure 5). 

 

IV. Discussion 
Tooth fracture refers to damage to the hard tissue of a tooth caused by trauma, and can be divided into 

enamel crack, crown fracture, crown-root fracture, and tooth root fracture (20). Fractures of the crown and tooth 

roots were found in 49.6% of companion animals (20). Additionally, 10% of dogs have teeth that directly 

expose the pulp (20). Dental fractures have been reported to occur most commonly in functionally important 

teeth that play a role in grasping and chewing. Tooth fracture is the second most common dental disease in dogs 

after periodontitis (6). 

Looking at the fracture rate by tooth, canine teeth were the most common at 38.8%, followed by 

Premolar (33.1%) and Incisor (25.9%). However, 67.7% of Canine and Incisor fractures occurred in the large 

breed, and premolar fractures (especially 108 and 208) occurred more frequently in the small and medium 

breeds (6). The most common cause of tooth fracture in humans is strong impact force caused by chewing hard 

objects or uncontrolled contact of teeth during occlusion. In dogs and cats, the main causes are reported to be 

trauma such as play, training, bite, traffic accident, or fall. The most common causes of fracture of incisor teeth 

were trauma (30.6%) and game (27.8%), and for canine teeth, training (24.1%), game (24.1%), and trauma 

(14.8%) were the most common causes. However, in the case of premolar and molar teeth, the main cause is 

chewing on treats and toys (21). These findings emphasize the multifactorial nature of dental fractures in dogs 

and underscore the significance of tailored preventive measures and patient-specific management strategies. By 

elucidating the underlying causes and risk factors contributing to dental trauma, veterinarians can implement 

targeted interventions aimed at promoting optimal oral health and well-being in canine companions. 

Tooth fractures can occur at any age. However, studies in humans have shown that most tooth fractures 

occur between the ages of 7 and 15 with underdeveloped teeth. Looking at the relationship between tooth 

fracture and age in dogs, the incidence rate of fracture was lower in dogs younger than 3 years of age, with the 

highest rate occurring in dogs aged 3 to 6 years, followed by those aged 7 to 10 years (20, 22-24). Fractures 

involving the tooth root are classified as crown root fractures according to the AVDC classification and are 

classified as either Complicated crown root fracture or Uncomplicated crown root fracture depending on 

whether or not the pulp is exposed. In the case of crown root fracture, the fracture extends to the cemento-

enamel junction, creating a periodontal pocket (1). In addition, the length of the root trunk is shorter than that of 

humans, so the probability of furcation involvement is high (25). Crown root fractures account for 5% of 

permanent tooth damage in humans and 15% of all fractures in dogs. Complicated crown root fractures with 

exposed nerves account for 13.1% of all fractures (20, 26). 

In the case of a complicated crown root fracture, the pulp is exposed and is extremely painful. Slab 

fractures can also occur, which is when a slab of the crown separates from the side of the tooth, exposing the 

pulp cavity (20). If left untreated, it can lead to pulp necrosis and periapical inflammation due to saliva 

containing bacteria, so treatment is necessary. Treatment for complicated crown root fracture can be divided into 

root canal treatment and tooth extraction. Extraction is often the treatment of choice for teeth with severe crown 

root fractures when tooth-preserving techniques cannot be applied due to the severity of the fracture and lack of 

operator skill. In humans, vertical crown root fractures generally require tooth extraction, and tooth extraction is 

also recommended when the fractured fragment constitutes more than one-third of the root and the fracture is 

along the long axis of the tooth (26). In dogs, tooth extraction is necessary if the fracture direction is vertical to 



Evaluation Of Maxillary Fourth Premolar Teeth With Endodontic Treatment In 39 Dogs……... 

DOI: 10.9790/2380-1707021524                    www.iosrjournals.org                                         18 | Page 

the root or if root fracture is severe (1). Another treatment option is hemisection extraction, which removes only 

the root involved in the fracture if the fractured tooth is multi-rooted and one or more roots are intact (1). 

Root canal treatment is a treatment that can maintain the appearance and function of teeth (4). Root 

canal treatment refers to removing the infected pulp within the root canal, cleaning and shaping the pulp cavity, 

and filling the root canal with treatment material to seal the exposed portion (6). The success rate of Root canal 

treatment is reported to be over 90% in humans and 69% to 95% in dogs. Periapical lesions and external 

inflammatory root resorption have been reported as factors affecting the failure rate of endodontic treatment, 

and prognosis was mainly evaluated between 3 and 6 months (27). 

The maxillary fourth premolar stands out as one of the teeth most vulnerable to fracture, with 

complicated crown root fractures occurring with notable frequency (4). Given its functional significance in 

canine dentition, preserving the integrity of the maxillary fourth premolar is paramount, as emphasized by both 

dental professionals and pet owners alike. Unlike in human dentistry, where established standards guide 

endodontic interventions for complicated crown root fractures, the landscape in veterinary medicine presents a 

notable gap in definitive guidelines. While case reports documenting root canal treatments in veterinary patients 

exist, there remains a lack of comprehensive research elucidating clear standards for such procedures. This study 

endeavors to address this gap by systematically investigating the impact of key factors, such as the depth of the 

periodontal pocket created by the fracture and the extent of furcation involvement, on the success rate of 

treatment. By focusing specifically on root canal treatment for the maxillary fourth premolar with a complicated 

crown root fracture in dogs, this research aims to establish evidence-based standards that can guide clinical 

practice and improve patient outcomes. Central to this study's objective is understanding how variations in the 

anatomical and pathological characteristics of the affected tooth influence treatment outcomes. Factors such as 

the depth of the periodontal pocket and the extent of furcation involvement are hypothesized to play crucial 

roles in determining the efficacy of root canal therapy. By meticulously assessing these variables and correlating 

them with treatment outcomes, this research seeks to identify predictive indicators of success and delineate 

guidelines for optimizing the management of complicated crown root fractures in canine patients. Ultimately, 

the findings of this study hold the potential to revolutionize veterinary dental practice by providing practitioners 

with evidence-based protocols for treating complicated crown root fractures in dogs. By establishing 

standardized criteria for assessing treatment success and failure, as well as delineating best practices for root 

canal therapy, this research aims to enhance the quality of care delivered to canine patients while promoting the 

preservation of their dental health and overall well-being. 

The maxillary fourth premolar is one of the most functionally important teeth in dogs. Since the tooth 

is involved in the bite action and in feeding, it is vulnerable to fracture (7). A wound in the crown fracture 

exposes the pulp, which results in pulp and periapical inflammation. In this study, we analyzed 39 dogs who 

underwent maxillary fourth premolar tooth treatment over a 2-year period. The 39 subjects comprised a total of 

13 breeds. The average weight of the dogs was 8.67 kg; a total of 27 dogs weighed 4.6-10 kg (69.23%) and 9 

dogs weighed 10-15 kg (23.09%). The majority of the patients were small- and medium-size breeds; more 

specifically, 19 patients (48.71%) were small-size breeds, but had an average weight of 6.24 kg, which is 

considered slightly heavy for small breeds. 

Other reports have suggested that 52% of maxillary fourth premolar tooth fractures occur in large 

breeds (7). The differences between these previously obtained results and those of the present study may be due 

to the fact that Koreans raise more small breeds than large breeds, as confirmed by data from the Rural 

Development Administration in 2018 showing that the average weight of dogs in Korea was 7.1 kg. These cases 

highlight the fact that small dogs weighing 5-10-kg have a higher risk of tooth fracture. Other studies have 

reported that fractures of the maxillary fourth premolar tooth in dogs occurred from chewing on very hard treats 

and toys, including large, prepared or unprepared animal bones, cow hooves, ice cubes, and objects made of 

hard nylon (1). The shearing forces generated by biting these materials can cause the fourth premolar tooth to 

break away from the buccal portion of the maxilla, resulting in a fracture (28). Eating meals is considered the 

largest cause of tooth fracture. In our study, in 34 dogs (87.17%), tooth fracture occurred during the partaking of 

solid foods, such as bone segments or dog gums, while, in 3 dogs (7.69%), tooth fracture occurred during the 

biting of a frisbee or toy. In 87.17% of cases in our study, tooth fractures occurred at less than 10 years of age, 

and sex was not a significant influencing factor. Regarding fracture type, CCRF accounted for 71.79% of total 

cases, which was higher than the rate of 28.20% of CCF. 

In the majority of cases, the crown fracture was located at either the left or right maxilla, and we 

conducted root canal treatment on 39 teeth in 39 patients. Interestingly, upon reviewing existing literature, we 

found a striking absence of case reports detailing bilateral maxillary fractures. This underscores the uniqueness 

of our findings and the potential significance of further exploration into this phenomenon. 

Adding to this intrigue, a study cited in the literature revealed compelling insights into the lateral 

distribution of dental fractures in canines. According to their findings, 43% of fracture cases occurred on the 

right side, while 46% manifested on the left side. Remarkably, only 11% of cases exhibited fractures on both 
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sides simultaneously. This notable disparity prompts a deeper investigation into the underlying factors driving 

this lateral preference in dental trauma. 

An insightful explanation for this observed pattern lies in the inherent behavior of dogs during feeding 

and object manipulation. It is widely acknowledged that dogs tend to exhibit a preferred side of the maxilla 

when engaging in activities such as biting or chewing various objects. This habitual preference can lead to 

increased wear and stress on the corresponding dental structures, thereby predisposing them to fractures. By 

elucidating these behavioral tendencies, we gain valuable insights into the etiology of dental injuries in canine 

populations. Furthermore, understanding the biomechanical forces at play during canine activities can inform 

preventive strategies aimed at mitigating the risk of dental trauma. 

These authors observed that most dogs with tooth fractures were highly energetic and that some of 

them were aggressive; however, this observation was not directly related to the study’s objective and there were 

insufficient supporting data. Nevertheless, a meaningful relationship between tooth fractures and dog 

characteristics may exist. Further research exploring the potential correlation between specific traits such as 

energy levels and aggression tendencies in dogs with tooth fractures could provide valuable insights into 

understanding the underlying causes and risk factors associated with dental injuries in canine populations. 

Additionally, conducting thorough behavioral assessments alongside comprehensive dental examinations may 

help elucidate any potential links between temperament and dental health, ultimately contributing to more 

targeted preventive measures and treatment strategies for promoting overall canine well-being. 

Of the 39 dogs who underwent treatment in our study, 35 showed no side effects. We performed 

extraction in four dogs with side effects and achieved a success rate of 89.74%, which is higher than the rate of 

50% reported in a previous study on the maxillary fourth premolar tooth (4). The factors that contributed to the 

higher success rate of our study include the breeding environment, treatment methods, and treatment 

environment. At follow-up, we conducted oral radiography and a macrography and evaluation of masticatory 

movement in all dogs; under macrography, face swelling, gingival inflammation, decreased appetite, and pain 

were evaluated. The owners of the 35 dogs without side effects reported satisfaction with the treatment results, 

normal masticatory movements, and active daily activities of their dogs. 

Many owners wish to preserve their pet's dentition after damage due to trauma (4). Endodontic therapy 

maintains the shape and function of a tooth and is the preferred alternative to dental extraction when feasible 

(29). Appropriate endodontic therapies can salvage and maintain the affected teeth (4). A study revealed that 

endodontic treatment was less invasive than tooth extraction, showed no development of post-operative pains, 

maintained the facial structure, and achieved a higher success rate than treatment with extraction; moreover, the 

treatment did not impact masticatory movements and preserved the quality of life of dogs, and the owners 

expressed a high level of satisfaction with these results (30). 

In human patients, the significant factors associated with the outcome of root canal treatment included 

evidence of pre-operative periapical lucency (31-34) and pulp necrosis (35-37). Another study indicated that 

root canal treatment was significantly less likely to be successful in roots with pre-operative periapical lucency 

than in those without any preexisting periapical lucency (31, 37). 

The maxillary fourth premolars play an important role in the equilibrated crossways bite action of teeth 

and in feeding; based on these findings, clinicians should attempt to preserve these teeth (7). Endodontic 

treatment maintains the shape and function of the tooth (4) but increases its brittleness (7, 38), which can 

increase its susceptibility to further deterioration. Based on these findings, we replaced the crown with a 

metallic crown in 20 cases. 

The limitation of this study was the small sample size of 39 dogs. The small sample size may have 

resulted in insufficient statistical significance. Another limitation was the relatively low success rate. Previous 

studies have reported a success rate of 95%, but the success rate in this study was 89.74%, which is relatively 

low. The authors believe that this is due to the relatively low weight of the dogs in the study, which may have 

caused some technical difficulties. Lastly, the cases included in this study were a mixture of CCF and CCRF. 

Although they both require root canal treatment, they have different treatment modalities and different success 

rates. Therefore, the authors believe that further research is needed in this area. 

In conclusion, the maxillary fourth premolar tooth is one of the most important teeth in terms of 

functionality and has the highest susceptibility to fracture. Root canal therapy for fractures in these teeth was 

less invasive, achieved tooth preservation, and thereby improved both the quality of life for dogs and owner 

satisfaction. 

Root canal treatment showed potential as an effective approach to maintaining function and recovering 

fractured maxillary fourth premolar teeth in a variety of canine patients. 
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Figure Legends 

 

 

 
Figure 1. Classification of the maxillary 4th premolar tooth fracture. (a, b, c) Complicated crown fracture. (d, e, 

f) Complicated crown-root fracture. 

 

 

 
Figure 2. Endodontic treatment procedure of the maxillary 4th premolar tooth. (a) Approach of the mesial and 

palatal root canal. (b) Approach of the distal root canal. (c) Measurement of the working lengths of the roots 

using k-files. (d) Drying of the root canal with paper points after cleaning and shaping with k-files. 
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Figure 3. Dental radiographs pre- and post-endodontic treatment of the maxillary 4th premolar tooth. (a, b, c, d) 

Dental radiographs at pre-endodontic treatment. (a-1, b-1, c-1, d-1) Dental radiographs of the maxillary 4th 

premolar tooth restored with resin and glass-ionomer cement after obturation with gutta-percha cone. 

 

 
Figure 4. (a, b) Pre-operative dental radiographs. A decreased level of periapical lucency (arrows) was observed. 

(a-1, b-1) Post-operative dental radiographs after 1 month. (a-2, b-2) Post-operative dental radiographs after 2 

months. 
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Figure 5. Cases of endodontic treatment failure. (a) Pre-operative dental radiograph of CCF. (b) Pre-operative 

dental radiograph of CCRF. (a-1) 

 

Tables 
Table 1. Prevalence of maxillary 4th premolar tooth fracture by dog breed. 

Species Number of fractures % 

Dachshund 6 15.38 

Mongrel 6 15.38 

Poodle 6 15.38 

Welsh Corgi 6 15.38 

Spitz 5 12.82 

Boston Terrier 2 5.12 

Miniature Pinscher 2 5.12 

Cocker Spaniel 1 2.56 

Maltese 1 2.56 

Pit Bull Terrier 1 2.56 

Pomeranian 1 2.56 

Schnauzer 1 2.56 

Yorkshire Terrier 1 2.56 

 

Table 2. Relationship between maxillary 4th premolar tooth fracture and dog age. 
Age Number of fractures % 

0-3 7 17.95 

4-6 11 28.21 

7-10 16 41.03 

11-15 5 12.82 

 

Table 3. Prevalence of maxillary 4th premolar tooth fractures in relation to dog body weight. 
Body weight Number of fractures % 

0-4.5 2 5.12 

4.6-10.0 27 69.23 

10.1-15.0 9 23.09 

15.1-20.0 0  

>20 1 2.56 

 

Table 4. Prevalence of maxillary 4th premolar tooth fracture according to dog sex. 
Sex Number of fractures % 

Male 2 5.12 

Castrated male 19 48.71 
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Female 3 7.69 

Spayed female 15 38.46 

 

Table 5. Prevalence of maxillary 4th premolar tooth fracture according to dog size. 
Size of dog Number of fractures % 

Large 1 2.56 

Medium 19 48.71 

Small 19 48.71 

 

Table 6. Contributing factors to maxillary 4th premolar tooth fracture. 
Cause Number of fractures % 

Toy biting 3 7.69 

Feeding 34 87.17 

Unknown 2 5.12 

 

Table 7. Prevalence of maxillary 4th premolar tooth fracture according to tooth location. 
Tooth number Number of fractures % 

108 19 48.71 

208 20 51.28 

 

Table 8. Prevalence of maxillary 4th premolar tooth fractures by fracture type. 
Fracture type Number of fractures % 

CCF1 11 28.20 

CCRF2 28 71.79 
1 CCF: complicated crown fracture, 2 CCRF: complicated crown-root fracture. 

 

Table 9. Prevalence of preoperative periapical lucency. 
Periapical lucency Number of teeth % 

CCF1 4 10.26 

CCRF2 7 17.95 
1 CCF: complicated crown fracture, 2 CCRF: complicated crown-root fracture. 

 

Table 10. Prevalence of preoperative root resorption. 
Root resorption Number of teeth % 

CCF1 1 2.56 

CCRF2 1 2.56 
1 CCF: complicated crown fracture, 2 CCRF: complicated crown-root fracture. 

 

Table 11. Reasons for tooth extraction after endodontic treatment. 
Reason Number of teeth % 

Periapical lesion 1 2.56 

Root resorption 1 2.56 

Facial swelling 1 2.56 

Masticatory movement 1 2.56 
1 CCF: complicated crown fracture, 2 CCRF: complicated crown-root fracture. 

 


