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Introduction
Impacted maxillary canines represent a prevalent and 

intricate dental anomaly that frequently presents challenges 
in both diagnosis and management within the realm of oral 
healthcare. These canines, despite their relatively small 
presence in the oral cavity, play a pivotal role in dental 
aesthetics, occlusion, and overall oral health.1 Their delayed 
or aberrant eruption can lead to various complications, 
including root resorption of adjacent teeth, development of 
cystic lesions, and interference with orthodontic treatment 
plans.2 Therefore, a comprehensive understanding of 
impacted maxillary canines is imperative for oral health 
professionals to formulate precise diagnostic approaches and 
tailored treatment strategies.

Conventionally, the classification of impacted canines has 
predominantly centered on their anatomical position, often 
overlooking crucial aspects such as the underlying etiological 
factors, histopathological changes, and the interdisciplinary 
nature of their management.3,4 However, the complexities 
inherent in impacted maxillary canines necessitate a more 
nuanced and comprehensive classification system that 
encompasses the diverse clinical, histopathological, and 
radiological features they exhibit.

In response to this need, we present a novel classification 
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system that not only refines the characterization of impacted 
maxillary canines based on their clinical presentation 
and radiological positioning but also incorporates the 
crucial element of histopathological assessment. This 
interdisciplinary classification system has been developed 
through the collaborative efforts of oral pathologists, oral 
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medicine radiologists, orthodontists, and oral surgeons, 
combining their expertise to create a unified framework that 
reflects the multifaceted nature of these dental anomalies.

By aligning the classification system with a spectrum 
of etiological factors including developmental, traumatic, 
pathological, and iatrogenic influences, we aim to provide 
oral healthcare professionals with a systematic approach 
to diagnosis and treatment planning. Additionally, the 
integration of histopathological findings into the classification 
system emphasizes the role of oral pathologists in confirming 
diagnoses and guiding treatment decisions, acknowledging 
that an accurate diagnosis is the foundation of successful 
management.

In this manuscript, we expound upon the proposed 
classification system, outlining its major types and subtypes, 
and discuss its potential impact on improving the accuracy 

of diagnosis, the formulation of tailored treatment strategies, 
and the fostering of interdisciplinary collaboration. We believe 
that this comprehensive framework will not only enhance the 
comprehension of impacted maxillary canines but will also 
contribute to the advancement of personalized patient care 
within the field of oral health.

Materials And Methods
The proposed classification system was developed 

through an extensive review of existing literature, 
including clinical case studies, radiological assessments, 
and histopathological examinations of impacted maxillary 
canines. A multidisciplinary panel of oral pathologists, oral 
medicine ad radiologists, orthodontists, and oral surgeons 
collaborated to refine and validate the classification system. 
The final framework was organized into five major types, each 
encompassing distinct subtypes that encapsulate a wide range 
of clinical presentations.

Type Subtype Clinical Features Radiological Features Histopathological Features

I Developmental Impactions

1a. Simple De-
layed Eruption

Palpable crown with delayed 
eruption; absence of primary ca-
nine; delayed eruption of perma-
nent canine; asymptomatic

Vertical impaction with delayed 
eruption; normal crown mor-
phology; absence of root resorp-
tion

Mild histopathological changes 
in the follicle, such as increased 
cellularity and collagen deposi-
tion

1b. Palatally 
Displaced

Palpable bulge on palate; ab-
sence of primary canine; devia-
tion in occlusion; potential dis-
comfort during function

Palatal impaction with root re-
sorption of adjacent teeth; de-
viation of erupting permanent 
canine; potential palatal cortical 
bone thinning

Distorted follicular architecture; 
increased fibrous tissue; poten-
tial root resorption; potential 
compression of adjacent struc-
tures

II Traumatic Impactions

2a. Mechanical 
Obstruction

History of trauma or injury; im-
pacted tooth due to physical bar-
rier; localized pain or discomfort; 
potential soft tissue trauma

Eruption path deviated due to 
obstruction; presence of physi-
cal barrier; potential displace-
ment of adjacent teeth; evidence 
of trauma on adjacent structures

Follicular changes due to ob-
struction, potential inflamma-
tion; evidence of trauma on ad-
jacent soft tissues

2b. Luxation-
Induced 
Impaction

History of trauma; displaced 
tooth fragments; pain or tender-
ness on palpation; potential soft 
tissue injury

Evidence of trauma, displace-
ment, alveolar bone fracture; 
deviation in tooth position; dis-
placed tooth fragments; poten-
tial soft tissue trauma

Fibrous healing response; po-
tential inflammation; displaced 
tooth fragments; potential soft 
tissue injury

III Pathological Impactions

3a. Cyst-Asso-
ciated Impac-
tion

Swelling or bulging in the affect-
ed area; pain or tenderness; ra-
diolucent lesion on radiograph; 
potential paresthesia

Radiolucent lesion surrounding 
impacted canine; thinning of 
cortical bone; displacement of 
adjacent teeth

Cystic lining epithelium; poten-
tial inflammation; potential bone 
remodeling; potential compres-
sion of adjacent structures

3b. Tumor-
Associated 
Impaction

Rapidly growing swelling; pain 
or numbness; radiographic evi-
dence of tumor; potential sys-
temic symptoms

Radiological evidence of tumor 
impact; potential displacement 
of adjacent structures; potential 
infiltration into surrounding tis-
sues

Histopathological characteristics 
of associated tumor; potential 
infiltration into surrounding tis-
sues; potential compression of 
adjacent structures

Results
Proposed Classification System:

A Multidimensional Classification of Impacted Maxillary Canines
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Discussion
The proposed comprehensive classification system 

for impacted maxillary canines represents a significant 
advancement in the field of oral pathology, oral medicine 
radiology, and dentistry as a whole. This system has been 
carefully developed to address the limitations of existing 
classifications by integrating clinical, histopathological, and 
radiological features. In doing so, it aims to provide a nuanced 
understanding of the various etiologies, manifestations, and 
implications of impacted maxillary canines, ultimately leading 
to improved diagnosis, treatment planning, and patient 
outcomes.

Integration of Clinical, Histopathological, and Radiological 
Features: A distinctive strength of our classification system lies 
in its integration of clinical, histopathological, and radiological 
criteria. This approach recognizes that impacted maxillary 
canines are not solely a radiographic phenomenon; rather, 
they encompass complex interactions between developmental, 
traumatic, pathological, and iatrogenic factors.5 By considering 
clinical features such as palpable crowns and positioning 
within the oral cavity, the system acknowledges the dynamic 
interplay between anatomical structures and physiological 
processes. Moreover, histopathological assessment introduces 
a histological dimension, enabling a deeper understanding of 
the underlying tissue alterations and potential complications. 
Radiological features complete this comprehensive picture, 
providing critical information about the impacted canine's 
spatial relationships, adjacent structures, and potential root 
resorption.6

Implications for Interdisciplinary Collaboration: 
The incorporation of histopathological assessment in 
the classification system underscores the importance of 
interdisciplinary collaboration. Oral pathologists play a pivotal 
role in confirming diagnoses, evaluating tissue changes, and 
identifying potential malignancies. Their insights contribute 

to more accurate prognostic evaluations and guide treatment 
strategies. Collaboration with oral medicine radiologists 
ensures precise radiographic analysis, leading to improved 
treatment planning by providing information on potential 
risks and anatomical constraints. Furthermore, orthodontists 
and oral surgeons benefit from a classification system that aids 
in tailoring orthodontic approaches, surgical interventions, and 
postoperative care based on the specific etiological factors and 
associated histopathological changes.6,7

Personalized Treatment Approaches: One of the most 
significant implications of our classification system is 
its potential to pave the way for personalized treatment 
approaches. By identifying the underlying etiological 
factors and histopathological changes, clinicians can tailor 
interventions to address the unique challenges posed by each 
impacted canine.1 For instance, in cases of Type II: Traumatic 
Impactions, a thorough assessment of previous trauma can 
guide surgical approaches to minimize complications. In 
Type III: Pathological Impactions, the identification of cystic 
or tumor-associated impactions warrants collaborative 
management strategies involving oral surgeons, oncologists, 
and oral pathologists.

Summary of Practical Application of the Proposed 
Classification System 

In clinical settings, the proposed classification system for 
impacted maxillary canines serves as a practical guide for 
dental professionals in diagnosis, treatment planning, and 
patient management. Here's how this system can be applied:

1. 	 Accurate Diagnosis: The classification system allows 
clinicians to categorize impacted maxillary canines 
based on their etiological factors, clinical presentations, 
and radiological features. This accurate diagnosis is 
fundamental for initiating appropriate treatment strategies.

2. 	 Tailored Treatment Planning: By identifying the specific 

IV Iatrogenic Impactions
4a. Post-Trau-
matic Impac-
tion

History of dental procedures/
surgeries; altered tooth position; 
pain or discomfort; potential soft 
tissue trauma

Altered tooth position follow-
ing trauma/treatment; presence 
of scar tissue; potential soft tis-
sue trauma

Scar tissue; potential inflamma-
tion; altered periodontal liga-
ment structure; potential soft tis-
sue trauma

4b. Orthodon-
tically Induced 
Impaction

History of orthodontic treat-
ment; deviation in eruption path; 
altered tooth position; potential 
discomfort during orthodontic 
treatment

Deviation in eruption path due 
to orthodontic forces; presence 
of orthodontic appliances; po-
tential displacement of adjacent 
teeth

Changes in periodontal ligament 
and follicular tissue; potential 
damage to adjacent structures; 
potential discomfort during 
orthodontic treatment

V Mixed Impactions
5a. Mixed Eti-
ology Impac-
tion

Multiple contributing factors 
(e.g., trauma, cysts); varied clini-
cal presentation; potential sys-
temic symptoms

Radiographs show multiple 
contributing factors; combina-
tion of features from other sub-
types

Mixed histopathological fea-
tures; combination of features 
from other subtypes; potential 
systemic effects

5b. Bilateral 
Impactions

Impacted canines occurring bi-
laterally; symmetric presenta-
tion; potential family history of 
similar condition

Similar radiological charac-
teristics bilaterally; consistent 
clinical presentation; potential 
genetic factors involved

Consistent histopathological 
findings bilaterally; potential ge-
netic factors involved; potential 
systemic effects
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subtype of impacted maxillary canine, clinicians can tailor 
treatment plans to address the underlying causes and 
associated complications. For example, in cases of traumatic 
impaction (Type II), where mechanical obstruction or 
luxation-induced impaction is identified, treatment may 
involve surgical intervention to remove barriers or address 
trauma-related issues.

3. 	 Enhanced Radiographic Interpretation: The inclusion 
of radiological features in the classification system aids 
in interpreting radiographs more effectively. Clinicians 
can use radiographic findings to assess the position of 
impacted canines relative to adjacent structures, evaluate 
root resorption, and anticipate potential complications.

4.	 Histopathological Confirmation: Histopathological 
assessment plays a crucial role in confirming diagnoses 
and identifying underlying tissue changes. For instance, 
in cyst-associated impactions (Type IIIa), histopathological 
examination can confirm the presence of a cystic lesion and 
guide appropriate management, such as enucleation or 
marsupialization.

5. 	 Interdisciplinary Collaboration: The multidisciplinary 
nature of the classification system promotes collaboration 
among oral healthcare professionals, including oral 
pathologists, oral medicine radiologists, orthodontists, 
and oral surgeons. This collaborative approach ensures 
comprehensive patient care by incorporating diverse 
perspectives and expertise.

6. 	 Personalized Patient Management: By considering the 
unique characteristics of each subtype of impacted maxillary 
canine, clinicians can develop personalized management 
strategies tailored to the individual patient's needs. This 
may involve a combination of orthodontic treatment, 
surgical intervention, and follow-up care to achieve optimal 
outcomes.

7. 	 Prognostic Assessment: The classification system enables 
clinicians to assess the prognosis of impacted maxillary 
canines more accurately. By understanding the etiological 
factors and associated histopathological changes, clinicians 
can predict the likelihood of treatment success and 
anticipate potential challenges or complications.
While our proposed classification system offers substantial 

benefits, it is not without limitations. Its successful application 
relies on the availability of skilled oral pathologists and 
oral medicine radiologists, and access to advanced imaging 
modalities for accurate histopathological and radiological 
assessments. Furthermore, the system should be validated 
through rigorous clinical studies involving diverse 
patient populations and geographic regions to ensure its 
generalizability and clinical utility.

Conclusion
In conclusion, the comprehensive classification system for 

impacted maxillary canines presented in this paper marks 

a significant advancement in the field of oral healthcare. By 
integrating clinical, histopathological, and radiological insights, 
this classification system offers a nuanced understanding of the 
diverse etiological factors and manifestations associated with 
impacted maxillary canines.

The significance of this classification system lies in its 
potential to revolutionize clinical practice and improve patient 
care. By providing a structured framework for categorizing 
impacted maxillary canines, clinicians can enhance diagnostic 
accuracy, formulate tailored treatment plans, and optimize 
patient outcomes. This system empowers oral healthcare 
professionals to navigate the complexities of impacted 
maxillary canines with precision and confidence, ensuring that 
patients receive personalized and effective interventions.

Moreover, the interdisciplinary nature of this classification 
system promotes collaboration among oral pathologists, 
oral medicine radiologists, orthodontists, and oral surgeons. 
By leveraging their collective expertise, clinicians can 
develop comprehensive treatment strategies that address the 
multifaceted nature of impacted maxillary canines, ultimately 
enhancing the quality of patient care.

Beyond its immediate clinical applications, this classification 
system has implications for research and education in the field 
of oral healthcare. It provides a standardized framework for 
studying the epidemiology, pathogenesis, and treatment 
outcomes of impacted maxillary canines, facilitating evidence-
based practice and advancing our understanding of these dental 
anomalies. Additionally, it serves as a valuable educational 
resource, offering students and practitioners alike a structured 
approach to diagnosing and managing impacted maxillary 
canines.
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