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One of the most difficult cases that a dentist may encounter is the detection of a 

root crack, which may present difficulties in diagnosis and further treatment. There are 

several clinical and radiological signs on the basis of which the clinician may suspect 

this type of pathology. 

 

The prognosis of treatment depends on many concomitant factors. For example, 

incomplete vertical fractures, cracks in the roots of teeth occur under the influence of 

a strong chewing load, trauma, as well as during the fixation of pins or tabs for tooth 

extensions. It is possible to detect a crack only with a thorough examination of the tooth 

using a magnifying glass or microscope. After a few months or years, cracks can turn 

into a complete vertical fracture, which will lead to undesirable consequences. It should 

be borne in mind that through the formed defect there is a constant seepage of 

microorganisms leading to resorption of bone tissue, which in the future can 

significantly complicate or make it impossible to install an implant. 

It is possible to detect a crack only with a thorough examination of the tooth using 

a magnifying glass or microscope. 

In clinical practice, vertical cracks of the tooth root are most often found. The 

largest percentage of root cracks occurs in teeth that have previously undergone 

endodontic treatment. But sometimes they also occur in an intact, previously untreated 

tooth. The crack can pass through either one or both walls of the root. For example, in 

molars, the crack/fracture line most often follows in the buccal-lingual direction. The 

mesio-distal direction is less common. In the area of the front teeth, it is more often 

located in the buccal-lingual direction. The crack can originate from both the crown 

and the apex. 
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Vertical root cracks 

 

This type represents longitudinally oriented cracks passing through the root wall, 

penetrating from the root canal into the periodontal pathology. A vertical crack may 

occur during treatment, in the postoperative period, or due to injury. 

The diagnosis of cracks is often complicated, because there are no clinical signs 

indicating their presence. A fiber-optic light source and the use of a dye are valuable 

auxiliary tools for evaluating the crack line. 

Possible causes of tooth root crack formation 

1. Fixing the pin structure (during or after the procedure): 

- the diameter of the pin is unacceptably larger than the diameter of the channel; 

- excessive thinning of the root walls; 

- deviation from the axis of the root canal during the preparation process. 

For example, after fixing the pin structure, as a result of the redistribution of 

chewing pressure from the crown to the root through the pin, there is a danger of 

cracking and splitting the root. 

*modern research has confirmed that only elastic, namely carbon and fiberglass, 

pins made with the help of modern technologies have physical properties similar to the 

tooth structure and can create a reliable structure. 

2. Endodontic treatment: 

- excessive pressure when using spreaders and pluggers during endodontic 

treatment; 

- condensation of gutta-percha pins; 

- excessive expansion of the channel in the middle third, on the inner curvature of 

the root; 

- discrepancy in the selection of the dimension of the endodontic instrument in 
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relation to the root canal of the tooth; 

3. Injury: 

- careless extraction of teeth; 

- domestic injury, etc. 

4. A depulpated tooth due to lack of nutrition is prone to chips and cracks under 

stress. 

A depulpated tooth due to lack of nutrition is prone to chips and cracks under 

stress. 

Clinical manifestations of a tooth root crack 

The clinical manifestations of cracks in the roots of teeth have different 

symptoms, and the symptoms vary depending on: 

- crack localization; 

- like a tooth; 

- the time that has passed since the crack appeared; 

- the state of the periodontium and the architecture of the bone adjacent to the 

fracture gap. 

 

 
 

I. Teeth with vertical root cracks often have a history of prolonged discomfort or 

soreness, usually a local focus of chronic infection is detected nearby. Usually the pain 
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is moderate or moderate, there is pain when biting. The patient complains of pain when 

chewing, any stress on a previously treated tooth, an unpleasant taste, and a feeling of 

discomfort. Sometimes the patient remembers the feeling of a "click" during 

condensation of gutta-percha or pin fixation. In this case, it is possible to suspect the 

possibility of a crack in the root area of the causal tooth. 

Ii. Bleeding during condensation, a clear drop in the resistance of the root walls 

lead to the fact that a large amount of gutta-percha can be injected into the canal, which 

may indicate the presence of a crack /fracture. 

Iii. In the oral cavity in the area of the causal tooth, you can see a slight swelling 

of the soft tissues. The swelling is usually diffuse and is projected in the area of the 

middle third of the root. Palpation reveals swelling and tension along the length of the 

root with little involvement in the periapical region. 

In the presence of a fistula, the latter is more often located near the dentoalveolar 

junction than in the apex area. It is often possible to detect two or more fistulas. 

Moreover, they may be at some distance from the causal tooth. The introduction of 

gutta-percha pins into each of the fistula passages facilitates diagnosis. 

Iv. A characteristic feature of vertical root cracks is the formation of deep, narrow, 

isolated periodontal pockets. Usually the pocket is located on the side of the crack. If 

the crack is through, pockets can be identified from two sides. The results of probing 

teeth with vertical cracks differ from those in the examination of teeth with periodontal 

disease. In the latter case, a clear pocket is determined that captures a significant part 

of the perimeter of the tooth (fig.). 

A deep narrow pocket in one section of the circular ligament, in the presence of 

normal attachment in the rest of the gum area, indicates a vertical crack of the tooth 

 V. Deep probing in one area, in the presence of an otherwise normal gingival 

attachment, usually indicates a vertical crack in the root of the tooth. If there are two 

pockets with normal gum attachment, then this is reliable evidence of a vertical root 

crack. 

For example, when examining a tooth, a single deep narrow pocket can be found 

on the vestibular side in the presence of normal gingival attachment. The presence of 

a vertical crack in most cases is confirmed after tooth extraction. 

Vi. Deep pockets in two sites located opposite each other are pathognomonic for 

a vertical crack. Sometimes it may be necessary to remove the restoration before 

probing the depth of the pocket in the interproximal sections of molars with mesio-

distal crack/fracture lines. 

Vii. A common sign of a complete crack is the mobility of the pins and pin teeth. 

This fact should be suspected if the carefully fitted pin became movable, the patient 

paid attention to the mobility of the structure and unpleasant or painful sensations. On 

examination, movable root walls are revealed. 

https://scientific-jl.org/index.php/new


JOURNAL OF NEW CENTURY INNOVATIONS 
 

https://scientific-jl.org/index.php/new                                         Volume–65_Issue-2_November-2024 
97 

Viii. The presence of a crack should be suspected in teeth with a history of 

repeated cementation of pin structures. Due to problems in diagnosis, it is not 

uncommon for such teeth to undergo repeated surgical treatment before a vertical root 

crack is suspected. 

X-ray examination 

In most cases, cracks on the x-ray are not visible, because they are most often 

located in the mesio-distal direction and do not fall into the plane of x-rays. You can 

see the crack on the x-ray image depending on: 

- the angle of the x-ray beam relative to the plane of the crack/fracture; 

- the time that has elapsed since the formation of the defect; 

- the degree of discrepancy of the fragments. 

Sometimes a direct sign of a crack is a vertical line passing through a canal or root 

seal. It is often quite difficult to discern direct evidence of a root fracture. In order for 

it to be visible, the x-ray beam must pass strictly through the plane of the fracture. The 

slightest changes in the horizontal angle can cause the crack to become invisible. Four 

images with different values of the horizontal angle can help in visualizing the crack. 

It is believed that cracks deviating from the axis of the channel are more noticeable 

than cracks following in parallel and layered on the root seal. It should be borne in 

mind that if a clear image of a crack is visible on the x-ray, you need to be wary when 

trying to identify a vertical line as a fracture line! 

Tooth 2.1. 

The fracture line (shown by the arrow) appears to run parallel to the canal, then 

deviate distally in the apical third 

As a result of a longitudinal crack along the root of the tooth (mesial and distal 

root of the upper molar or the roots of the molars of the lower jaw), bone destruction 

can be visualized on an x-ray image along the entire perimeter of the tooth root in the 

form of a "tick" narrowing in the apex area. Diffuse bone loss of this type within one 

root or one tooth is pathognomonic for vertical root fracture. 

A destructive process in the area of bifurcation of the chewing group of the 

mandible teeth is possible in patients without obvious periodontal diseases in situations 

where bacterial penetration occurs through bifurcation defects, such as perforations, 

cracks. If destruction occurs in the bifurcation area for no apparent reason and without 

any obvious signs of periodontal pathology, the presence of a longitudinal defect 

passing through the bifurcation should be suspected. On the lower teeth, the loss of 

bone tissue in the bifurcation area is usually clearly visible. However, in the area of the 

upper molars, it is usually hidden due to the position of the palatine root. In this case, 

an x-ray in an oblique projection is necessary to visualize the bone defect. 

 

It should be borne in mind that in the presence of a defect in the form of a tooth 
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root crack, a microcommunication with adjacent periodontal tissues is formed. Because 

of this, there is direct contact between bacteria and their accompanying irritants, which 

can cause local destruction of the periodontium and loss of bone adjacent to the crack 

of the tooth root. The degree of destruction depends on the type of defect and the time 

of its existence. The radiological manifestations of bone loss depend on the extent of 

the destruction zone and the time of this process. 

Treatment 

If the clinician has confirmed the presence of a tooth root crack, it is necessary to 

make an adequate decision regarding subsequent treatment. In such cases, the 

discomfort associated with such cracks is often not acute, and patients endure it for 

years. Some refuse to remove the causal tooth. Nevertheless, it must be remembered 

that as long as there is such a defect, bone destruction continues and will continue as 

long as the affected tooth remains in the dentition. Therefore, the pathological process 

associated with the destruction of bone tissue may limit the patient's choice of treatment 

tactics. Thus, it is recommended to remove a tooth with a vertical crack as soon as it 

becomes appropriate. 

It is recommended to remove a tooth with a vertical crack as soon as it becomes 

appropriate. 

Multi-root teeth can be successfully treated by resection of the affected root, 

amputation or hemisection. For lateral teeth, the prognosis is good, provided that the 

crack is completely eliminated. The results of the study of teeth with resected roots 

report 5-year dental preservation in 94% of cases and 10-year dental preservation in 

68% of cases. For single-root teeth, the prognosis is generally unfavorable, and tooth 

extraction is often required. 
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