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ABSTRACT

Root fractures of maxillary molars, particularly those involving the palatal root, are rarely reported and often present diagnostic
challenges due to their deep anatomical position and lack of overt clinical symptoms. Most cases are associated with trauma;
however, nontraumatic etiologies, including chronic occlusal stress and dietary habits, may also contribute. A 57-year-old Iranian
female with no history of trauma or systemic disease was referred for endodontic evaluation of the maxillary first molar due to
extensive caries and a separated instrument fragment. Cone-beam computed tomography (CBCT), performed for diagnostic
clarification, incidentally revealed an oblique palatal root fracture in the adjacent intact maxillary second molar (Tooth #15).
The fracture line extended obliquely from the furcation area toward the apical third of the palatal root. The tooth remained vital,
asymptomatic, and clinically stable, with normal probing depths and intact surrounding soft tissues. Conservative management
through observation and periodic radiographic monitoring was adopted. At the 8-month follow-up, the tooth remained asympto-
matic and responsive to vitality testing, with no clinical or radiographic evidence of periodontal or periapical pathology. This case
highlights the diagnostic value of CBCT in identifying asymptomatic root fractures that may remain undetected on conventional
radiographs. It expands the etiological understanding of root fractures to include repetitive masticatory microstresses potentially
associated with dietary habits such as the consumption of hard traditional foods (e.g., Tah dig). Accurate diagnosis requires
clinical expertise, careful examination, and the use of advanced imaging modalities. To the best of our knowledge, this is the
first report of an incidentally detected asymptomatic oblique palatal root fracture in an Iranian patient. The case underscores
the importance of clinician awareness, comprehensive imaging assessment, and conservative management for preserving pulp
vitality and long-term tooth function.

1 | Introduction

Root fractures are relatively uncommon dental injuries, most
frequently associated with acute trauma and predominantly
affecting anterior teeth [1-3]. In contrast, nontraumatic root
fractures in posterior teeth—particularly in vital, nonend-
odontically treated molars—are exceedingly rare and often

under-recognized in clinical practice. These fractures may de-
velop insidiously and remain asymptomatic for extended peri-
ods, contributing to their underdiagnosis [1-4]

Unlike trauma-induced fractures, nontraumatic root fractures
are generally attributed to chronic mechanical loading and
fatigue-related mechanisms. Age-related changes in dentin,
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including reduced elasticity and increased brittleness, com-
bined with cumulative occlusal stress, play a significant role
in their development. Epidemiological studies have shown
that such fractures are more prevalent in older individuals,
typically between the fifth and seventh decades of life, and
are often associated with posterior teeth exhibiting significant
occlusal wear [3, 5]. In a large cross-sectional study, the inci-
dence of fatigue-related root fractures in nonendodontically
treated teeth was reported to be less than 1%, highlighting
their rarity [6].

Anatomical and biomechanical factors further contribute to
fracture susceptibility. Roots with elongated or oval cross-sec-
tional morphology demonstrate reduced resistance to cyclic
loading, increasing the risk of crack initiation and propagation
[2, 6]. Additionally, uneven occlusal wear patterns may alter
stress distribution within the root structure, concentrating
forces in critical regions such as the middle third of the root and
predisposing the tooth to fracture [7]

Dietary habits have also been implicated as contributing factors.
Frequent consumption of hard or fibrous foods—such as nuts,
bone fragments, or culturally specific items like Tah dig (a tra-
ditional Iranian dish characterized by a hardened, crispy layer
formed during cooking)—can subject teeth to repetitive occlu-
sal loading and accelerate dentin fatigue over time [7-9]. These
repetitive micro stresses may eventually lead to the formation of
microcracks and progression to complete root fractures, even in
intact, unrestored teeth.

Among posterior teeth, maxillary molars—particularly the
palatal root—are of special interest due to their anatomical
complexity and load-bearing function. Fractures in this region
are especially difficult to detect because of their deep location,
superimposition of surrounding structures, and frequent ab-
sence of clinical signs such as pain, mobility, or periodontal
defects [10, 11]. As a result, such fractures are often discovered
incidentally during radiographic examinations performed for
unrelated reasons.

From a diagnostic perspective, conventional two-dimensional ra-
diography has significant limitations in detecting root fractures,
with only a minority of fracture lines being directly visualized [12].
Early-stage fractures may not present with radiographic or clin-
ical signs, further complicating diagnosis. In this context, cone-
beam computed tomography (CBCT) has emerged as a valuable
tool, providing three-dimensional visualization of fracture lines,
assessment of fragment separation, and evaluation of surrounding
periodontal structures with greater accuracy [13-16].

The clinical relevance of identifying asymptomatic root frac-
tures lies in preventing potential long-term complications, in-
cluding pulp necrosis, periodontal breakdown, and challenges
in restorative or implant treatment planning [1, 11, 17]. Early
detection allows for appropriate monitoring and conservative
management, preserving tooth vitality and function

This report presents a rare case of an incidentally detected, non-
traumatic oblique palatal root fracture in a vital maxillary second
molar in a Persian patient. The case highlights the diagnostic value
of CBCT, the potential role of chronic occlusal and dietary factors

in fracture development, and the importance of clinician aware-
ness in identifying these silent yet clinically significant conditions.

2 | Materials and Methods

This case report was prepared in accordance with the CARE
(CAse REport) guidelines to ensure completeness, transparency,
and standardization of reporting. Additionally, elements of the
PRICE 2020 (Preferred Reporting Items for Case Reports in
Endodontics) guidelines were considered to enhance endodon-
tic-specific reporting

Written informed consent was obtained from the patient for
both clinical management and publication of anonymized clini-
cal and radiographic data.

The case was selected based on the incidental radiographic de-
tection of an oblique root fracture involving the palatal root of a
maxillary second molar. The tooth was clinically asymptomatic,
vital at the time of diagnosis

The inclusion criteria for reporting were as follows:

1. absence of a history of dental trauma;
2. confirmation of the root fracture using CBCT;

3. maintenance of pulp vitality and normal periodontal pa-
rameters; and

4. availability of comprehensive clinical and radiographic
documentation

A completed CARE checklist is provided as supporting informa-
tion (Available here).

3 | Case Presentation
3.1 | Patient Information

A 57-year-old Iranian female patient presented to the dental
clinic for routine evaluation and management of dental caries.
The patient's medical history was noncontributory, with no re-
ported systemic conditions or medication use. There was no his-
tory of dental trauma or previous endodontic treatment in the
maxillary second molar.

3.2 | Clinical Findings

Clinical examination revealed a carious lesion in the maxillary
first molar, as shown in the intraoral photograph (Figure 1, B-C).
The adjacent maxillary second molar appeared clinically intact,
with no visible restorations, cracks, or discoloration.

Periodontal examination demonstrated normal probing depths
and no evidence of attachment loss. The maxillary second
molar responded positively to pulp vitality testing, indicating a
vital pulp. There was no tenderness to percussion or palpation,
and no abnormal mobility was detected. The surrounding soft
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FIGURE1 | Preoperative radiograph (A) and intraoral photographs (B-C) of the maxillary first and second molars. The carious lesion is indicated

by white arrows in the right photograph.

TABLE1 | Chronological timeline of diagnostic procedures, clinical
findings, treatment decisions, and follow-up assessments related to
the incidental detection and conservative management of the oblique
palatal root fracture.

Time Clinical event
Initial visit Clinical examination and periapical
radiograph (Figure 1)

Same visit CBCT imaging performed (Figure 2)

Diagnosis Incidental detection of palatal root fracture

Treatment Caries management of adjacent tooth;
conservative monitoring (Figures 3)

Follow-up Clinical and intraoral evaluation

(Figures 4 and 5)

tissues appeared healthy, with no signs of inflammation, swell-
ing, or sinus tract formation.

A preoperative periapical radiograph (Figure 1A, left) did
not reveal any obvious abnormalities in the maxillary sec-
ond molar.

3.3 | Timeline

The chronological sequence of diagnostic and follow-up proce-
dures is summarized in Table 1.

3.4 | Diagnostic Assessment

Although the initial periapical radiograph did not demonstrate
any signs of root fracture (Figure 1A, left), further evaluation
using CBCT was performed.

CBCT imaging revealed a distinct oblique fracture line involv-
ing the palatal root of the maxillary second molar. The fracture
was most clearly visualized in the coronal section (Figure 2A),
where separation of the root fragments could be identified.

Additional CBCT views (Figure 2B-C) confirmed the extent
and orientation of the fracture without evidence of associated
periapical pathology.

These findings were further illustrated schematically (Figure 3),
demonstrating the trajectory of the fracture line from the cervi-
cal region toward the apical third of the palatal root.

Differential diagnoses included cracked tooth syndrome and
vertical root fracture; however, the absence of clinical symp-
toms and the characteristic oblique fracture pattern observed on
CBCT supported the diagnosis of a nontraumatic horizontal root
fracture (HRF).

3.5 | Therapeutic Intervention

Given the absence of symptoms, preservation of pulp vitality,
and lack of periodontal involvement, a conservative manage-
ment approach was adopted. No endodontic or surgical inter-
vention was indicated.

The patient received treatment for the carious lesion in the ad-
jacent maxillary first molar (Figure 1) and was advised to avoid
excessive occlusal loading on the affected tooth. Dietary coun-
seling was provided, particularly regarding the reduction of
hard food consumption.

3.6 | Follow-Up and Outcomes

At follow-up evaluation, the maxillary second molar remained
asymptomatic, with preserved pulp vitality and no evidence of
mobility or periodontal deterioration.

Follow-up intraoral examination (Figure 4) demonstrated healthy
surrounding soft tissues, with no signs of inflammation or swell-
ing adjacent to the fracture site. The tooth remained functionally
stable, supporting continued conservative monitoring.

At the [8-]month follow-up, a comprehensive clinical and radio-
graphic assessment was performed. The maxillary second molar
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FIGURE2 | CBCT images of the maxillary second molar demonstrating an oblique fracture of the palatal root. (A) Coronal and (B) sagittal views

illustrate the fracture line extending from the furcation toward the apical segment, whereas the (C) axial view reveals the mesiodistal orientation of

the palatal root fracture, indicated by arrows.

remained free of signs and symptoms and responded positively
to cold vitality testing, confirming continued pulp vitality. No
tenderness to percussion or palpation was detected. The adjacent
intraoral soft tissues appeared completely healed, with no evi-
dence of swelling or inflammation, as illustrated in Figure 5A.

Radiographic evaluation (Figure 5B) revealed no signs of peri-
apical pathology or periodontal involvement, and the periapical
structures remained within normal limits. Additionally, a pan-
oramic segment (Figure 5C) further confirmed the absence of
pathological changes associated with the affected tooth.
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FIGURE 3 | Periapical radiograph (A) and photograph (B) demonstrating extraction of Ttooth #14 due to extensive carious involvement and the
presence of a separated endodontic instrument within the canal system. Notably, no radiographic evidence of root fracture is observed in the adjacent

maxillary second molar (tTooth #15).

FIGURE 4 | Follow-up intraoral photograph of the maxillary second molar demonstrating the absence of soft-tissue inflammation or swelling

adjacent to the fracture line.

The patient was advised to proceed with implant placement
in the maxillary first molar region and in the posterior man-
dibular region to optimize occlusal distribution and reduce
functional loading on the affected tooth. Continued periodic
follow-up and avoidance of excessive occlusal stress were also
recommended.

4 | Literature Review of Reported Cases

A review of reported cases of HRFs in molars without trauma
or endodontic etiology reveals variable clinical presentations
and diagnostic pathways. These cases range from symptom-
atic fractures presenting with pain and periodontal signs to
asymptomatic ones discovered incidentally through advanced
imaging such as CBCT. Fractures predominantly involve pal-
atal roots but have also been identified in other molar roots
(mesiobuccal and distobuccal roots) with variable clinical im-
pact and prognoses.

The following table (Table 2) summarizes key case reports high-
lighting clinical symptoms, root location, racial background, de-
tection methods, outcomes, and prognoses.

5 | Discussion

HRFs involving the palatal root of maxillary molars remain
uncommon clinical findings and are frequently overlooked due
to their subtle presentation and complex anatomical location
[2, 20]. The present case is notable for the identification of an
oblique fracture pattern in a vital, unrestored tooth, detected
incidentally in the absence of clinical symptoms. Such cases
highlight the existence of a subset of HRFs that deviate from the
classical trauma-related presentation and instead follow a more
insidious course.

Although HRFs are traditionally associated with acute trauma
in younger populations, this case supports the growing body of
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FIGURE 5 | Eight-month follow-up evaluation of the maxillary second molar. (A) Intraoral photograph demonstrating complete healing of the

adjacent soft tissues, with no evidence of swelling or inflammation. (B) Periapical radiograph showing absence of periapical or periodontal pathology

and maintenance of normal periapical structures. (C) Panoramic segment confirming the absence of pathological changes associated with the affect-

ed tooth and preservation of surrounding supporting structures.

evidence indicating that nontraumatic fractures may occur in
older individuals as a consequence of cumulative mechanical
fatigue. Age-related changes in dentin properties, including re-
duced elasticity and increased brittleness, may predispose teeth
to structural compromise under repeated loading conditions. In
this context, chronic occlusal forces appear to play a critical role
in crack initiation and propagation over time [24].

An important contributing factor in the present case is the pa-
tient's long-term dietary habit of consuming hard foods (e.g., Tah
dig is a traditional Iranian food consisting of a deliberately hard-
ened, crispy rice, bread, or potato crust formed at the bottom of the
cooking pot, which requires increased masticatory force during
consumption and may contribute to repetitive occlusal microstress
on posterior teeth over time). The repetitive masticatory loading
required for foods such as Tah dig may generate sustained occlusal
microstress, particularly in posterior teeth. This case demonstrates
the potential for such dietary patterns to induce structural fatigue
even in intact, vital teeth without prior restorative intervention.
The gradual accumulation of microdamage may ultimately pre-
dispose the palatal root to fracture. This observation is consistent
with reports suggesting that fatigue-related HRFs are more preva-
lent in later decades of life [24].

A key clinical feature of this case is its asymptomatic presenta-
tion. The absence of pain, mobility, or periodontal involvement
is consistent with previously reported nontraumatic HRFs and
contributes to the diagnostic challenge. Without overt clinical
signs, these fractures may remain undetected until identified
incidentally or after the development of secondary complica-
tions [15, 25-27].

From a diagnostic standpoint, this case reinforces the limita-
tions of conventional two-dimensional radiography. The inabil-
ity of periapical radiographs to reveal the fracture line in this
case reflects the well-documented issue of anatomical super-
imposition and unfavorable fracture orientation. In contrast,
CBCT provided definitive visualization of the fracture morphol-
ogy and fragment separation, particularly in the coronal plane
(Figure 2A). This finding underscores the essential role of CBCT
in cases where clinical suspicion persists despite inconclusive
conventional imaging [15, 25].

The clinical findings in this case—namely preserved pulp
vitality, absence of periodontal pathology, and lack of symp-
toms—supported a conservative management approach.
Current evidence suggests that asymptomatic HRFs in vital
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teeth may be successfully managed through observation and
periodic monitoring. Intervention should be limited to cases
demonstrating pulpal or periodontal deterioration. When
treatment becomes necessary, bioactive materials such as min-
eral trioxide aggregate (MTA) have shown favorable outcomes
in maintaining periapical health [24, 27-29]. The decision
to preserve the tooth in this case aligns with contemporary
principles emphasizing minimally invasive and vitality-pre-
serving strategies [4, 5, 28]. Notably, the favorable findings
observed during the 8-month follow-up period—including
maintained pulp vitality, absence of clinical symptoms, and
lack of radiographic pathology—further support the feasibil-
ity of conservative monitoring in carefully selected cases of
nontraumatic HRFs. These findings suggest that immediate
invasive intervention may not be necessary when clinical and
radiographic stability can be maintained over time.

Another aspect of interest is the potential influence of racial and
ethnic factors on the occurrence of HRFs. Previous studies have
reported a higher prevalence of root fractures in East Asian pop-
ulations, possibly related to genetic, anatomical, or dietary factors
[16, 24]. However, data from Middle Eastern populations remain
limited. To the best of our knowledge, this case represents one of
the first documented instances of a nontraumatic HRF in a Persian
patient. This observation highlights the importance of expanding
the epidemiological database to include diverse populations and
suggests that cultural factors, including dietary habits, may play a
role in fracture risk [16, 24].

Importantly, this case emphasizes the role of clinical vigilance in
detecting otherwise silent conditions. Accurate diagnosis of HRFs
requires not only appropriate imaging modalities but also a high
index of suspicion, particularly in patients presenting with risk fac-
tors such as advanced age or significant occlusal loading. The inte-
gration of clinical findings with targeted use of CBCT is essential
for early detection and appropriate management [24, 30].

In summary, this case supports the concept that HRFs of the
posterior maxilla may develop in the absence of trauma and may
remain clinically silent. Chronic occlusal loading and dietary
habits appear to contribute to fatigue-related fracture mecha-
nisms, whereas CBCT plays a pivotal role in diagnosis. The find-
ings underscore the importance of conservative management in
asymptomatic cases and contribute to the limited body of evi-
dence on nontraumatic HRFs in diverse populations.

6 | Limitations

This report describes a single clinical case, and therefore its
findings should be interpreted with caution and cannot be gen-
eralized to a wider population. Although an association between
dietary habits, chronic occlusal microstress, and the observed
palatal root fracture is proposed, a direct causal relationship
cannot be confirmed. In addition, prefracture imaging was not
available; therefore, the exact timing of fracture initiation and
progression could not be determined.

Although the tooth remained clinically and radiographically
stable during the 8-month follow-up period, longer observa-
tion is still necessary to fully evaluate the long-term prognosis

and biological behavior of asymptomatic palatal root fractures
managed conservatively. Furthermore, occlusal forces, para-
functional habits, and masticatory load were not objectively
measured, and the suggested contribution of hard-food con-
sumption was based primarily on patient self-report. Finally,
because surgical intervention was not indicated, histological
confirmation of the fracture and surrounding tissues was not
possible, limiting microscopic evaluation of the defect.

7 | Future Directions

This case underscores the need for further research into non-
traumatic root fractures in posterior teeth, particularly those that
remain asymptomatic and are detected incidentally. Larger case se-
ries and prospective studies are needed to better clarify prevalence,
predisposing factors such as occlusal wear and dietary habits, and
the natural course of these fractures. Long-term follow-up data
would help define prognosis and establish clearer criteria for con-
servative versus interventional management. Future work should
also focus on optimizing diagnostic strategies, including the selec-
tive use of low-dose CBCT and emerging tools such as artificial
intelligence-assisted image analysis, to improve early detection
while minimizing radiation exposure. Finally, continued adoption
of standardized reporting frameworks, such as PRICE 2020, will
facilitate meaningful comparison between cases and contribute to
the development of evidence-based clinical guidelines.

8 | Conclusion

This case highlights the importance of maintaining a high index
of suspicion for root fractures, even in asymptomatic posterior
teeth of older adults. The incidental discovery of an oblique palatal
root fracture in a vital, symptom-free maxillary molar emphasizes
the diagnostic superiority of CBCT over conventional radiogra-
phy. Comprehensive assessment—including evaluation of dietary
habits and occlusal function—is essential for recognizing poten-
tial nontraumatic etiologies such as chronic masticatory stress.

The favorable clinical and radiographic findings observed
during the 8-month follow-up period further support the fea-
sibility of conservative, vitality-preserving management in
carefully selected asymptomatic cases. Regular clinical and ra-
diographic monitoring remains essential when no signs of pul-
pal or periodontal pathology are present.

Furthermore, documenting this case in a Persian individual
draws attention to the potential underrecognition of such frac-
tures in non-Asian populations and underscores the importance
of ethnic and cultural considerations in dental epidemiology.
Ultimately, an individualized and multidisciplinary approach
may contribute to optimal patient outcomes and improve the
current understanding of HRF susceptibility and diagnosis.

Author Contributions

Mohsen Aminsobhani: conceptualization, data curation, methodology,
supervision, visualization review and editing. Somayeh Majidi: data
curation, methodology, project administration, writing—original draft,
writing—review and editing.

90of11

85U07 SUOWIWOD 8AITER1D) 3ealdde aup Aq peuisnob are Sao1Le O ‘@SN JO S3|NJ 10} Akeid18ULUO AB|IM UO (SUONIPUOD-PUR-SWLBH WD A8 |IM A eIq 1 Bul|UO//:SdNy) SUOTIPUOD pue SWie | 3U1 88S *[9202/20/T2] Uo A%iqiTauluo A8 |IM eAnge1-eqnopesy Aq 8855/81/P10/SSTT OT/I0p/Wo0" A3 1M AReid i puljuo//sdiy Wwoiy papeojumod ‘T ‘9202 ‘STE



Acknowledgments

The authors have nothing to report.

Funding

No funding was received for this manuscript.

Disclosure

Ensuring the highest standards of clarity and readability, this manuscript
underwent a thorough review and editing process supported by advanced
artificial intelligence (AI) tools. The AI assistance focused solely on re-
fining sentence structure, enhancing coherence, and improving overall
language flow without altering the original scientific content or intent.
Importantly, AI was not involved in the conception of the study, develop-
ment of the main ideas, or interpretation of the results, and therefore is not
considered an author of this work. This approach facilitated clearer com-
munication of complex ideas and helped eliminate ambiguities, thereby
making the manuscript more accessible and engaging for a diverse read-
ership. The use of Al in this capacity serves as a valuable supplement to
the authors’ expertise, ensuring the presentation of the research is both
precise and polished. All authors have read and approved the final version
of the manuscript. Corresponding Author/Manuscript Guarantor had full
access to all of the data in this study and takes complete responsibility for
the integrity of the data and the accuracy of the data analysis.

Consent

Written informed consents were obtained from the patients to publish
this case report in accordance with the journal’s patient consent policy.

Conflicts of Interest

The authors declare no conflicts of interest.

Patient Perspective

The patient was informed about the condition and the conservative
management approach. She expressed understanding and satisfaction
with the decision to preserve the tooth and appreciated the importance
of regular follow-up visits.

Data Availability Statement

The authors confirm that the data supporting the findings of this study
are available within the article and/or its supporting information.

References

1. Y. L. Tsai, W. C. Liao, C. Y. Wang, et al., “Horizontal Root Fractures
in Posterior Teeth Without Dental Trauma: Tooth/Root Distribution
and Clinical Characteristics,” International Endodontic Journal 50, no.
9 (2017): 830-835, https://doi.org/10.1111/iej.12704.

2.C.C.Lin, Y. L. Tsai, U. M. Li, Y. C. Chang, C. P. Lin, and J. H. Jeng,
“Horizontal/Oblique Root Fractures in the Palatal Root of Maxillary
Molars With Associated Periodontal Destruction: Case Reports,”
International Endodontic Journal 41, no. 5 (2008): 442-447, https://doi.
0rg/10.1111/j.1365-2591.2007.01360.x.

3. S. Patel, B. Bhuva, and R. Bose, “Present Status and Future
Directions: Vertical Root Fractures in Root Filled Teeth,” International
Endodontic Journal 55, no. S3 (2022): Supplement 3804-826, https://doi.
org/10.1111/iej.13737.

4. W. C. Liao, C. H. Chen, Y. H. Pan, M. C. Chang, and J. H. Jeng,
“Horizontal Root Fracture in Posterior Teeth Without Dental Trauma:
A Diseased Condition With Special Characteristics,” Journal of the

Formosan Medical Association 121, no. 9 (2022): 1625-1635, https://doi.
0rg/10.1016/j.jfma.2022.03.019.

5. M. S. Rangareddy, A. Daga, Y. Vishnu Vardhan, and M. Daneswari,
“Management of Root Fracture: A Novel, Noninvasive Treatment
Approach,” Case Reports in Dentistry 2013 (2013): 653261, https://doi.
org/10.1155/2013/653261.

6.S. F. Yang, Y. W. Chen, C. L. Tsai, et al., “Incidence and Contributing
Factors of Non-Root Canal Treated Teeth With Chronic Fatigue Root
Fracture: A Cross-Sectional Study,” Journal of the Formosan Medical
Association 122, no. 12 (2023): 1338-1344, https://doi.org/10.1016/j.
jfma.2023.06.002.

7. H. P. Xu, J. Fu, J. Deng, Q. H. Zheng, W. Zhou, and D. M. Huang,
“Effect of Occlusal Slope Related to Uneven Attrition on Root Stress
Distribution and Potential Fracture,” Journal of Dental Sciences 13, no.
4 (2018): 367-373, https://doi.org/10.1016/j.jds.2018.06.006.

8. S. Chen, D. Arola, D. Ricucci, et al., “Biomechanical Perspectives
on Dentine Cracks and Fractures: Implications in Their Clinical
Management,” Journal of Dentistry 130 (2023): 104424, https://doi.
org/10.1016/j.jdent.2023.104424.

9. A. Zhang, Z. Sang, X. Zhang, Y. Yang, Z. Yang, and W. Wang,
“Symptomatic cracked teeth: Associations With Patient-Level and
Tooth-Level Factors—A Case-Control Study,” Journal of Dentistry 161
(2025): 105921, https://doi.org/10.1016/j.jdent.2025.105921.

10. P. Wang, H. Lv, H. Sun, Y. Lin, and W. He, “Horizontal Root Fractures
in Posterior Teeth: A Case Series,” Dental Traumatology 27, no. 2 (2011):
152-155, https://doi.org/10.1111/j.1600-9657.2010.00962.x.

11. C.Jerome, “Maxillary Molar Root Fracture Caused by Sinus Surgery:
Case Report,” Dental Traumatology 10, no. 6 (1994): 286-288, https://
doi.org/10.1111/j.1600-9657.1994.tb00086.x.

12. P. Wang, X. B. Yan, D. G. Lui, W. L. Zhang, Y. Zhang, and X. C. Ma,
“Detection of Dental Root Fractures by Using Cone-Beam Computed
Tomography,” Dentomaxillofacial Radiology 40, no. 5 (2011): 290-298,
https://doi.org/10.1259/dmfr/84907460.

13.J.J. May, N. Cohenca, and O. A. Peters, “Contemporary Management
of Horizontal Root Fractures to the Permanent Dentition: Diagnosis-
Radiologic Assessment to Include Cone-Beam Computed Tomography,”
Pediatric Dentistry 39, no. 3 (2013): S20-S25, https://doi.org/10.1016/j.
joen.2012.10.022.

14. D. Ilguy, M. Ilguy, E. Fisekcioglu, and G. Bayirli, “Detection of Jaw
and Root Fractures Using Cone Beam Computed Tomography: A Case
Report,” Dentomaxillofacial Radiology 38, no. 3 (2009): 169-173, https://
doi.org/10.1259/dmfr/54020205.

15. A. Gao, D. Cao, and Z. Lin, “Diagnosis of Cracked Teeth Using
Cone-Beam Computed Tomography: Literature Review and Clinical
Experience,” Dentomaxillofacial Radiology 50, no. 5 (2021): 20200407,
https://doi.org/10.1259/dmfr.20200407.

16. P. Taori, P. Nikhade, M. Chandak, A. Ikhar, and J. Mahapatra,
“Management of Untreated Horizontal Root Fracture: A Case Report,”
Cureus 14, no. 8 (2022): 28133, https://doi.org/10.7759/cureus.28133.

17. R. M. Clarkson, K. John, and A. J. Moule, “Horizontal Palatal Root
Fracture in a Vital Upper First Premolar,” Journal of Endodontics 41, no.
5(2015): 759-761, https://doi.org/10.1016/j.joen.2015.01.008.

18.J. J. Legan, C. E. Brown, and C. J. Andres, “Unusual Fracture of a
Maxillary Second Premolar,” Journal of Endodontics 21, no. 5 (1995):
285-286, https://doi.org/10.1016/s0099-2399(06)81000-9.

19. P. Borelli, and P. Alibrandi, “Unusual Horizontal and Vertical
Root Fractures of Maxillary Molars: An 11-Year Follow-Up,” Journal
of Endodontics 25, no. 2 (1999): 136-139, https://doi.org/10.1016/
S0099-2399(99)80014-4.

20. F. K. Cobankara, and M. UNGOR, “Spontaneously Healed
Horizontal Root Fracture in Maxillary First Premolar: Report of a

10of 11

Case Reports in Dentistry, 2026

85U07 SUOWIWOD 8AITER1D) 3ealdde aup Aq peuisnob are Sao1Le O ‘@SN JO S3|NJ 10} Akeid18ULUO AB|IM UO (SUONIPUOD-PUR-SWLBH WD A8 |IM A eIq 1 Bul|UO//:SdNy) SUOTIPUOD pue SWie | 3U1 88S *[9202/20/T2] Uo A%iqiTauluo A8 |IM eAnge1-eqnopesy Aq 8855/81/P10/SSTT OT/I0p/Wo0" A3 1M AReid i puljuo//sdiy Wwoiy papeojumod ‘T ‘9202 ‘STE


https://doi.org/10.1111/iej.12704
https://doi.org/10.1111/j.1365-2591.2007.01360.x
https://doi.org/10.1111/j.1365-2591.2007.01360.x
https://doi.org/10.1111/iej.13737
https://doi.org/10.1111/iej.13737
https://doi.org/10.1016/j.jfma.2022.03.019
https://doi.org/10.1016/j.jfma.2022.03.019
https://doi.org/10.1155/2013/653261
https://doi.org/10.1155/2013/653261
https://doi.org/10.1016/j.jfma.2023.06.002
https://doi.org/10.1016/j.jfma.2023.06.002
https://doi.org/10.1016/j.jds.2018.06.006
https://doi.org/10.1016/j.jdent.2023.104424
https://doi.org/10.1016/j.jdent.2023.104424
https://doi.org/10.1016/j.jdent.2025.105921
https://doi.org/10.1111/j.1600-9657.2010.00962.x
https://doi.org/10.1111/j.1600-9657.1994.tb00086.x
https://doi.org/10.1111/j.1600-9657.1994.tb00086.x
https://doi.org/10.1259/dmfr/84907460
https://doi.org/10.1016/j.joen.2012.10.022
https://doi.org/10.1016/j.joen.2012.10.022
https://doi.org/10.1259/dmfr/54020205
https://doi.org/10.1259/dmfr/54020205
https://doi.org/10.1259/dmfr.20200407
https://doi.org/10.7759/cureus.28133
https://doi.org/10.1016/j.joen.2015.01.008
https://doi.org/10.1016/s0099-2399(06)81000-9
https://doi.org/10.1016/S0099-2399(99)80014-4
https://doi.org/10.1016/S0099-2399(99)80014-4

Case,” Dental Traumatology 23, no. 2 (2007): 120-122, https://doi.
0rg/10.1111/j.1600-9657.2006.00575.X.

21.B. S.Badar, R. Ghafoor, H. M. Hameed, and N. Anwer, “Conservative
Management of Displaced Horizontal Root Fracture in Vital Maxillary
Premolar: A Case Report,” Balkan Journal of Dental Medicine 22, no. 3
(2018): 167-170, https://doi.org/10.2478/bjdm-2018-0029.

22. L. F. Magacho Da Silva, J. R. Da Silva, F. Albieri, and R. D. Santos
Pereira, “Unusual Horizontal Root Fracture in a Mandibular Second
Molar After Lower Wisdom Teeth Removal,” Annals of Maxillofacial
Surgery 8, mno. 2 (2018): 344-346, https://doi.org/10.4103/ams.
ams_129 18.

23. R. Lagocka, E. Marek, M. Trusewicz, M. Bendyk-Szeffer, and M.
Mazurek-Mochol, “An Oblique Crown-Root Fracture of the Mesial Root
of Molar With Vital Pulp-a Case Study,” Pomeranian Journal of Life
Sciences 67,1n0.4(2021): 34-38, https://doi.org/10.21164/pomjlifesci.783.

24. H. Kim, H. G. Hong, J. Y. Jeon, and K. J. Lee, “Distalization
of Mandibular Molar With Iatrogenic Root Fracture in Class III
Malocclusion: A Case Report,” BMC Oral Health 24, no. 1 (2024): 1386,
https://doi.org/10.1186/s12903-024-05174-w.

25.R. H. Ma, Z. P. Ge, and G. Li, “Detection Accuracy of Root Fractures
in Cone-Beam Computed Tomography Images: A Systematic Review
and Meta-Analysis,” International Endodontic Journal 49, no. 7 (2016):
646-654, https://doi.org/10.1111/iej.12490.

26. V. Varghese, P. Atwal, N. Kurian, A. M. Sabu, and J. M. Cherian,
“Detecting Vertical Root Fractures,” British Dental Journal 231, no. 10
(2021): 601-602, https://doi.org/10.1038/s41415-021-3683-7.

27. S. A. Khasnis, K. H. Kidiyoor, A. B. Patil, and S. B. Kenganal,
“Vertical Root Fractures and Their Management,” Journal of
Conservative Dentistry and Endodontics 17, no. 2 (2014): 103-110,
https://doi.org/10.4103/0972-0707.128034.

28. C. Bourguignon, N. Cohenca, E. Lauridsen, et al., “International
Association of Dental Traumatology Guidelines for the Management
of Traumatic Dental Injuries: 1. Fractures and Luxations,” Dental
Traumatology 36, no. 4 (2020): 314-330, https://doi.org/10.1111/
edt.12578.

29. Y. Choi, S. O. Hong, S. R. Lee, K. S. Min, and S. J. Park, “Healing
After Horizontal Root Fractures: 3 Cases With 2-Year Follow-Up,”
Restorative Dentistry & Endodontics 39, no. 2 (2014): 126-131, https://
doi.org/10.5395/rde.2014.39.2.126.

30. R. Lo Giudice, A. Lizio, G. Cervino, et al., “The Horizontal Root
Fractures. Diagnosis, Clinical Management and Three-Year Follow-Up,”
Dentistry Journal 12, no. 12 (2018): 687-695, https://doi.org/10.2174/17
45017901814010687.

Supporting Information

Additional supporting information can be found online in the
Supporting Information section. Supporting Information. The CARE
checklist for this case report is provided as supporting information and
is available to support adherence to CARE reporting guidelines.

11of 11

85U07 SUOWIWOD 8AITER1D) 3ealdde aup Aq peuisnob are Sao1Le O ‘@SN JO S3|NJ 10} Akeid18ULUO AB|IM UO (SUONIPUOD-PUR-SWLBH WD A8 |IM A eIq 1 Bul|UO//:SdNy) SUOTIPUOD pue SWie | 3U1 88S *[9202/20/T2] Uo A%iqiTauluo A8 |IM eAnge1-eqnopesy Aq 8855/81/P10/SSTT OT/I0p/Wo0" A3 1M AReid i puljuo//sdiy Wwoiy papeojumod ‘T ‘9202 ‘STE


https://doi.org/10.1111/j.1600-9657.2006.00575.x
https://doi.org/10.1111/j.1600-9657.2006.00575.x
https://doi.org/10.2478/bjdm-2018-0029
https://doi.org/10.4103/ams.ams_129_18
https://doi.org/10.4103/ams.ams_129_18
https://doi.org/10.21164/pomjlifesci.783
https://doi.org/10.1186/s12903-024-05174-w
https://doi.org/10.1111/iej.12490
https://doi.org/10.1038/s41415-021-3683-7
https://doi.org/10.4103/0972-0707.128034
https://doi.org/10.1111/edt.12578
https://doi.org/10.1111/edt.12578
https://doi.org/10.5395/rde.2014.39.2.126
https://doi.org/10.5395/rde.2014.39.2.126
https://doi.org/10.2174/1745017901814010687
https://doi.org/10.2174/1745017901814010687
https://doi.org/10.1155/crid/4875588

	The Silent Fracture: Incidental CBCT Detection of a Non-Traumatic Oblique Palatal Root Fracture in a Vital Maxillary Molar; A Case Report and a Mini Review
	1 | Introduction
	2 | Materials and Methods
	3 | Case Presentation
	3.1 | Patient Information
	3.2 | Clinical Findings
	3.3 | Timeline
	3.4 | Diagnostic Assessment
	3.5 | Therapeutic Intervention
	3.6 | Follow-Up and Outcomes

	4 | Literature Review of Reported Cases
	5 | Discussion
	6 | Limitations
	7 | Future Directions
	8 | Conclusion
	Author Contributions
	Acknowledgments
	Funding
	Disclosure
	Consent
	Conflicts of Interest
	Patient Perspective
	Data Availability Statement
	Supporting Information




