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ABSTRACT 
 

 
Objectives: This study aims to provide insights into 
the characteristics of root resorption associated 
with ameloblastoma as detected on digital 
radiography. 
 
Review: Root resorption is a pathological process 
marked by the progressive loss of the root 
structure, which may result from bacterial infection, 
traumatic injury, or chemical irritation. 
Ameloblastoma frequently exhibits distinctive 
patterns of root resorption, often presenting as 
blunted or sharply demarcated margins on digital 
radiographs. 

 
Conclusion: Ameloblastoma is known for its high 
recurrence rate, necessitating comprehensive 
surgical excision to minimize the likelihood of 
recurrence. Surgical management often includes 
the removal of the affected teeth along with the 
tumor. These treatment decisions are generally 
guided by histopathological confirmation through 
incisional biopsy, as several lesions can mimic 
ameloblastoma despite characteristic radiographic 
findings such as root resorption. 
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INTRODUCTION 

Laboratory examinations and radiographs are 
often crucial in establishing a diagnosis. 
Radiographic examination is an important step and 
a valuable tool in detecting bone lesions and 
pathological processes that are not visible through 
physical examination.1 Root resorption in 
permanent teeth may result from trauma, 
periapical inflammation, orthodontic tooth 
movement, impacted teeth, or neoplastic 
processes, and it can be classified as either internal 
or external resorption. Pathological root resorption, 
defined as the progressive loss of the tooth root 
structure, is most commonly associated with 
bacterial infection, traumatic injury, or chemical 
irritation. In cases of ameloblastoma, root 
resorption demonstrates distinctive features, often 
appearing as blunted or sharply demarcated 
margins on digital radiographs. In some instances, 
resorption may even extend to involve the crown. 
External root resorption is characterized by the loss 
of dentin and cementum due to the activity of 
osteoclastic cells. Radiographically, this condition is 
frequently observed in teeth adjacent to 
odontogenic cysts and benign tumors of the jaws, 
including radicular cysts, dentigerous cysts, 
odontogenic keratocysts (OKCs), and 
ameloblastomas.2, 3, 4 

Ameloblastoma is a benign odontogenic 
neoplasm arising from remnants of the dental 

lamina epithelium.5 Due to its asymptomatic 
nature, patients often seek medical treatment only 
when facial deformities become apparent.6 The 
management of ameloblastoma remains 
controversial, with two primary surgical 
approaches: conservative and radical. Conservative 
treatment typically involves enucleation, curettage, 
or cryosurgery, whereas radical treatment entails 
surgical resection with clear bone margins of 1–2 
cm beyond the radiographic boundary. This margin 
is recommended because tumor infiltration may 
extend beyond radiologically visible limits. Reported 
recurrence rates are substantially higher in patients 
treated conservatively (up to 90%) compared to 
those treated with radical resection (approximately 
5%).7 

Radiographic detection of root resorption is not 
an easy task, and one of the main reasons is that in 
two-dimensional (2D) radiographs, such as intraoral 
or panoramic radiographs, the projection of three-
dimensional (3D) objects into a 2D image results in 
the loss of information that may be needed to 
detect resorptive lesions. This fact also explains why 
cone beam computed tomography (CBCT) imaging 
is superior when detecting external root resorption. 
However, the potential negative effects posed by 
the much higher radiation doses compared to 2D 
radiographs outweigh the benefits of CBCT 
imaging.8 
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Based on the aforementioned considerations, 
this review aims to comprehensively evaluate the 
radiographic characteristics of root resorption 
associated with mandibular ameloblastoma, with 
particular emphasis on its appearance in digital 
radiography and its role in differentiating 
ameloblastoma from other odontogenic and non-
odontogenic lesions. 
 

REVIEW 
 

A comprehensive literature search was 
conducted to identify relevant studies evaluating 
radiographic features of root resorption in 
ameloblastoma. The search was performed using 
electronic databases, including PubMed/MEDLINE, 
Scopus (Elsevier), and Google Scholar, to ensure 
broad coverage of peer-reviewed literature in 
dentomaxillofacial radiology. The search strategy 
combined Medical Subject Headings (MeSH) and 
free-text terms, including “ameloblastoma,” “root 
resorption,” “Knife-edge root resorption,” “digital 
radiography,” “panoramic radiography,” and “cone 
beam computed tomography (CBCT),” with the 
application of Boolean operators (AND, OR) to 
refine the results. 

The initial search yielded 78 articles, of which 
16 duplicates were removed, resulting in 62 articles 
for title and abstract screening. Following this stage, 
49 articles were excluded due to a lack of relevance 
to radiographic evaluation or the absence of a 
specific discussion on root resorption in 
ameloblastoma. Thirteen full-text articles were 
subsequently assessed for eligibility, and based on 
predefined inclusion and exclusion criteria, five 
studies were included in the final qualitative 
synthesis, corresponding to the studies summarized 
in Table 1 of this review. 

Ameloblastoma is a benign odontogenic tumor 
arising in the maxilla and mandible from epithelial 
cell remnants and dental tissue.9–14 According to 
the 2017 World Health Organization (WHO) 
classification of head and neck tumors, 
ameloblastoma is categorized into three subtypes: 
unicystic, extraosseous/peripheral, and the most 
common form, intraosseous ameloblastoma.15–20 
Clinically, ameloblastoma is generally a painless, 
slow-growing neoplasm that is locally aggressive. It 
often leads to cortical bone expansion, perforation 
of the lingual or buccal cortical plates, and 
occasionally soft tissue infiltration. The peak 
incidence occurs during the third and fourth 
decades of life, although cases have been reported 
across all age groups, with no significant gender 
predilection (male-to-female ratio approximately 
1:1). The relative frequency of mandibular versus 
maxillary involvement has been reported to range 
from 80:20 to as high as 99:1. The mandible is the 
most frequently affected site, with Reichart et al. 
reporting a prevalence of 87.2% in the mandible 
compared to 8.5% in the maxilla.21,22,23,24 Within the 
mandible, the molar–ramus region represents the 

most common location. Overall, ameloblastoma 
demonstrates no gender predilection, with equal 
occurrence in males and females, and is most 
frequently encountered in the posterior mandible, 
with a mandible-to-maxilla ratio of approximately 
5:1.25 

Ameloblastoma is the most common 
odontogenic tumor of the jaws, accounting for 
approximately 10%–14% of all odontogenic 
tumors.26,27 Radiographically, it typically presents as 
a unilocular or multilocular radiolucent lesion, often 
associated with impacted teeth, tooth 
displacement, root resorption, cortical bone 
expansion, and cortical perforation. The presence of 
internal septa frequently produces a characteristic 
“soap bubble” or “honeycomb” appearance.28 
Management strategies for ameloblastoma include 
enucleation, curettage, or surgical excision, 
depending on the lesion’s size, location, and 
histological subtype. Reported recurrence rates 
range from 17.7% following resection to 34.7% with 
conservative approaches. Radical resection with 
margins extending into clinically uninvolved bone is 
generally recommended to reduce recurrence. 
Treatment is also subtype-dependent: 
solid/multicystic ameloblastomas are usually 
treated with wide excision, whereas 
peripheral/extraosseous lesions can be managed 
conservatively.23,29 Comparative studies by Hendra 
et al. and others indicate that radical treatment is 
associated with lower recurrence rates than 
conservative management.30–32 In unicystic 
ameloblastoma, conservative therapy is more 
frequently associated with delayed but higher 
recurrence compared to radical approaches.33 
Histologically, ameloblastoma is characterized by 
islands of odontogenic epithelium with loosely 
arranged stellate reticulum–like cells forming 
microcystic structures, surrounded by columnar 
basal cells exhibiting reversed nuclear polarity and 
supranuclear vacuolization.34 

Clinically, ameloblastoma often manifests as 
swelling, particularly in the mandibular symphysis 
or posterior region, depending on the lesion site. 
With the exception of the peripheral type, 
ameloblastoma arises intraosseously and is 
frequently detected incidentally on routine 
radiographs, such as panoramic radiographs or 
intraoral films. Radiographically, it appears as a lytic 
lesion with scalloped borders, root resorption, and 
frequently associated impacted molar teeth, 
especially in the unicystic variant. Several studies 
report variable frequencies of impacted teeth 
ranging from 0% to 26%, whereas Hendra et al. 
documented a notably higher prevalence of 40.5%. 
Similarly, root resorption has been reported at rates 
up to 87.9%, considerably higher than in other 
series.35,36 A definitive diagnosis of ameloblastoma 
cannot be established solely on clinical or 
radiographic findings; histopathological 
confirmation via biopsy remains the gold 
standard.37
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Table 1. Summary of studies on root resorption patterns in mandibular ameloblastoma using radiographic imaging  

Author 
(Year) 

Title Conclusion 

Identified 
Radiographic 

Features / Imaging 
Methods 

Design of Study 

Martins GG 
et al. 
(2019)38 

The mechanism: 
How dental 
resorptions 
occur in 
ameloblastoma 

Root resorption in 
ameloblastoma is caused 
by tumor–tooth interaction 
mediated by cytokines and 
growth factors. The 
resorption is typically 
sharp, straight, and 
pointed, often described as 
knife-edge resorption, and 
is considered a highly 
suggestive feature of 
ameloblastoma compared 
to inflammatory cysts. 

•Panoramic 
radiography 
•Histopathological 
correlation 
• Typical knife-edge 
root resorption 

Narrative/ 
Mechanistic 
Review 

More C. 
(2012).39 

Radiographic 
analysis of 
ameloblastoma:  
A Restospective 
study 

Ameloblastoma frequently 
shows multilocular 
radiolucency with adjacent 
root resorption presenting 
sharp, tapered or knife-
edge pattern, helping to 
differentiate it from 
dentigerous and radicular 
cysts. 

•Panoramic 
radiograph 
•Periapical 
radiograph 
• Knife-edge & blunt 
root resorption 

Case series/ 
Restospective 
study 

Jehan R. et 
al. (2022).40 

Root resorption 
in 
ameloblastoma: 
A radiographic 
analysis of 35 
cases 

Root resorption was 
present in the majority of 
mandibular meloblastoma 
cases. The dominan 
pattern observed was 
knife-edge and tapering 
resorption, reinforcing it as 
an important diagnostic 
marker in conventional and 
digital radiography. 

•Digital panoramic 
radiograph 
•Root resorption 
evaluation (sharp / 
knife-edge) 

Retrospective 
radiographic 
analysis 

Rashi 
Mandlik,et 
al. (2024).41 

Unveiling                                                                                                                     
Radiographic 
Features and 
Radio 
pathological  
Correlations of 
Ameloblastoma: 
A Retrospective 
Study 

The outcomes of this study 
help to comprehend the 
radiographic features and 
histological patterns of 
ameloblastoma. In the 
current study, statistically 
significant correlations 
were found between 
radiographic patterns and 
histological type. There is 
limited  literature on such 
a relationship. By 
evaluating this, the study 
sheds light on the clinical 
aspects and behavior of 
this neoplasm. 

•Panoramic 
radiography 
•CBCT in some cases 
•Root resorption & 
tooth displacement/ 
In the present study, 
68.9% root  
resorption was seen; 
similarly, 78.57% 
root resorption was  
found in the study 
of More et al. Knife 
edge root resorption 
was the most 
common pattern 
observed in the 
current study  
[46.7%]), which is 
favored by Martins 
et al. 

Retrospective 
Study 

Garg, M. 
et.all. 
(2017).42 

Clinico-
radiological and 
Histopathological 
Correlation of 56 
Cases of 
Ameloblastoma: 

It must be stressed that 
our knowledge of 
biological behavior of 
ameloblastoma is still 
insufficient for drawing a 
definite conclusion. Our 

Unilocular 
radiolucency 
involving  
body, angle, and 
ramus on right side 
of mandible. 

Retrospectively 
reviewed and 
analyzed 
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Author 
(Year) 

Title Conclusion 

Identified 
Radiographic 

Features / Imaging 
Methods 

Design of Study 

A 10-Year 
Retrospective 
Analysis in North 
Indian 
Population 

study was done in  
small sample and further 
studies are required to 
confirm my observations.  
Treatment strategies can 
be better decided. 

Downward 
displacement  
of impacted 
mandibular third 
molar. Knife‑edge 
root resorption.  
CBCT image showing 
an osteolytic lesion 
causing bone 
destruction and  
cortical perforation 
on right side 
mandibular region. 

 

DISCUSSION 
 

Root resorption is a multifactorial condition 
characterized by the progressive destruction and 
eventual loss of dentin and cementum.43 It may be 
classified as either internal or external resorption. 
Root resorption represents a physiological or 
pathological process in which mineralized tissues 
such as dentin, cementum, and alveolar bone are 
progressively lost.44  Different types of resorption 
may affect the teeth, each with distinct etiologies 
and pathogenetic mechanisms. A widely recognized 
concept describing the pathogenesis of resorption 
is the so-called “Resorption Triad” (Figure 1), which 
requires three essential components: (a) damage to 
the natural protective barriers, (b) the presence of 

continuous stimulating factors, and (c) a viable 
blood supply to clastic cells. The occurrence of all 
three conditions is necessary for resorption to take 
place. Natural protective barriers include the 
periodontal ligament (PDL) and cementum 
externally, as well as odontoblasts and predentin 
internally. These barriers serve as defense 
mechanisms that prevent clastic cells from adhering 
to or penetrating the unmineralized matrix of 
cementum and dentin. Stimulating factors that 
trigger resorption may include bacterial infection 
within the root canal system, necrosis of the PDL 
following traumatic injury, the presence of 
impacted adjacent teeth, or the influence of 
neighboring cysts or tumors.45, 46 

 

 

 
Figure 1. The Resorption Triad" depicts the three common prerequisites for resorption to occur. 

 
Root resorption is a characteristic radiographic 

feature of ameloblastoma and is often considered 
pathognomonic, as it distinguishes ameloblastoma 
from other jaw lesions such as simple bone cysts, 
keratocystic odontogenic tumors, and nasopalatine 
duct cysts, which typically do not induce root 
resorption in the involved teeth. Although this 
feature has high diagnostic value in differentiating 
ameloblastoma from other lesions, 
histopathological confirmation remains essential 
before establishing a definitive diagnosis and 
formulating an appropriate treatment plan. 
Notably, in three out of four of the most frequently 
encountered radiolucent or hypodense jaw cysts 

associated with tooth roots, the affected teeth 
usually remain intact without evidence of root 
resorption.38 These lesions include Simple Bone 
Cysts, Keratocystic Odontogenic Tumor, 
Nasopalatine Duct Cyst. 
 
Simple Bone Cysts 

Radiographically, simple bone cysts (Figure 2) 
are typically characterized by well-defined, 
continuous radiolucent borders that clearly 
delineate the lesion from the surrounding bone. 
The cystic margin often conforms to the contours of 
the adjacent tooth roots, without disruption of the 
lamina dura, periodontal ligament space, or root 
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structure. Importantly, the involved teeth remain 
vital and are not displaced, and no evidence of root 
resorption is observed. The absence of root 
resorption in simple bone cysts can be attributed to 
their slow rate of development and the lack of an 
epithelial lining or capsule. These lesions 
progressively resorb trabecular and cortical bone 

without affecting the periodontal ligament or pulp. 
The protective cementum layer remains intact, 
preventing resorptive activity. Furthermore, the 
gradual growth of simple bone cysts does not 
generate significant pressure on the roots or 
surrounding cortical bone, thereby preserving tooth 
integrity.38

 

 
Figure 2. Intraoral Periapical View of Simple Bone Cyst: the cyst surrounds the tooth root, does not affect the lamina dura, periodontal 

space, or root integrity, and does not cause root resorption 

 
Keratocystic Odontogenic Tumor 

The keratocystic odontogenic cyst is typically 
asymptomatic and, during its growth, does not 
compress the neurovascular structures supplying 
the pulp. For several decades, this lesion was 

considered a neoplasm and was widely referred to 
as the keratocystic odontogenic tumor. However, in 
the most recent World Health Organization (WHO) 
classification, it has been reclassified as an 
odontogenic neoplasm. 

 

 

 
Figure 3. Panoramic View of Keratocystic Odontogenic Tumor Involving Mandibular Molar Teeth. In (A), no root resorption is visible despite 

the presence of a cyst. In (B), two keratocystic odontogenic tumors involving teeth are observed, but the cysts do not cause root 
resorption, aiding in the differential diagnosis of ameloblastoma 

 
The absence of root resorption in keratocystic 

odontogenic cysts can be explained by their growth 
mechanism. These cysts expand through thin 
epithelial proliferation, typically only 5–10 cell 
layers thick. The keratin layer that fills the cystic 
lumen develops slowly and exerts minimal pressure 
on surrounding tissues such as the periodontal 
ligament. As a result, cementoblasts remain intact, 
preventing clastic cell activity on the root surface 

that would otherwise lead to resorption. Moreover, 
keratocystic odontogenic cysts are usually free from 
inflammation, which is a key mediator of tooth and 
bone resorption. Although both ameloblastoma and 
odontogenic keratocysts present as radiolucent jaw 
lesions, their biological behavior differs. 
Keratocystic odontogenic cysts primarily grow 
through progressive epithelial proliferation at 
multiple foci, producing a characteristic wavy 
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border radiographically. However, in contrast to 
ameloblastomas, root resorption is uncommon and, 
when present, progresses slowly due to the 
absence of inflammatory mediators.38,47,48,49 
 
Nasopalatine Duct Cyst 

The nasopalatine duct cyst is a non-odontogenic 
developmental cyst that arises from epithelial 
remnants of the nasopalatine duct within the 
incisive canal. Although its etiological triggers 
remain unclear, it is more frequently observed in 

the maxilla. The absence of root resorption in 
nasopalatine duct cysts is primarily attributed to 
their slow growth rate. This gradual expansion 
provides sufficient time for adjacent central incisors 
to migrate distally, leading to root divergence and 
crown convergence without compromising root 
integrity. The protective role of the periodontal 
ligament and cementoblasts is preserved, thereby 
preventing clastic activity and root resorption in 
teeth adjacent to these cysts.38,44 

 

 
Figure 4. Nasopalatine Duct Cyst: Growth, as shown in images (A) and (D), with preserved roots, visible separate spacing on the roots 
between central incisors in images (B) and (C), and crown convergence. The cyst is always found in the anterior midline, between the 

maxillary central incisors. The lamina dura and periodontal space are not affected due to very slow growth, which prevents root resorption. 
 

Small ameloblastomas may mimic periapical 
lesions, simple bone cysts, keratocystic odontogenic 
tumors (Figures 2–5), or, less commonly, 
nasopalatine duct cysts, as involvement of the 
anterior maxilla is rare. Despite their benign nature, 
ameloblastomas are aggressive odontogenic tumors 
due to their locally invasive behavior and high 
recurrence rates. Although often asymptomatic, 
they characteristically induce root resorption but 
rarely cause tooth displacement. Root resorption 
associated with ameloblastoma typically presents 
as a knife-edge pattern, forming an acute angle 
with the long axis of the tooth and contacting the 

tumor tangentially. Struthers and Shear reported a 
high prevalence of root resorption (81%) in 
ameloblastoma cases.42,45 Christopher et al. found 
that 42% of ameloblastomas were unilocular and 
58% multilocular on radiographs, with root 
resorption observed in 42% of cases.25 Pereira-
Castro-Lopes et al. described a case of a 20-year-old 
male with an extensive ameloblastoma in the right 
mandibular ramus causing marked root 
resorption.51 The mechanism of root resorption in 
ameloblastoma has been described in six sequential 
stages (Figure 6).38 

 
  
 

 
Figure 5. Stages 1 and 2, Stages 3 and 4, Stage 5, Stage 6 

 
The first stage: Neoplastic cells compress blood 

vessels. The second stage is anoxia on 
cementoblasts. The third stage, Death of 
cementoblasts and root exposure, begins. The 
fourth stage: Exposure of the root surface attracts 
clasts. The fifth stage is root resorption with a knife-

edge. The sixth stage is stimulation by local 
neoplastic mediators IL1 and EGF. 

To initiate the resorption process, osteoclasts 
must migrate, fuse, attach to the surface, acquire 
polarization, and form new membrane domains, 
then demineralize hydroxyapatite and destroy the 
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organic matrix. Immunological mechanisms play a 
crucial role in the initiation and continuation of 
pathological resorption.52 External pressure 
resorption occurs when persistent mechanical 
pressure is applied to the external surface of the 
tooth root, leading to progressive loss of 
mineralized tissues. The term pressure highlights 
the etiological role of mechanical force as a trigger 

for resorption. In ameloblastoma, diagnosis is often 
based on radiographic findings. A hallmark feature 
is root resorption, typically presenting with a 
distinctive knife-edge configuration, where the 
resorbed surface forms an acute angle with the long 
axis of the tooth.10,38 In one study, this knife-edge 
resorption pattern was observed in approximately 
70% of affected teeth.53 

 

 
Figure 6. Root resorption in the form of a knife-edge (arrow) on the premolar caused by ameloblastoma (A). Macroscopic radiographic 
appearance of surgical specimen section (B), section for microscopic examination showing epithelial islands with cells resembling pre-

ameloblasts and stellate reticulum of tooth germ, and release of resorption mediators (C) 
 

 
 
 
 
 
 
 

 
 
 
 
 

 

Figure 7. Newly initiated root resorption on the premolar associated with the early stage of ameloblastoma (arrow) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. Knife-edge root resorption on the involved molar, which is a characteristic feature of solid or unilocular ameloblastoma (arrow) 
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Figure 9. Knife-edge root resorption on the involved tooth, which is a characteristic feature of ameloblastoma (arrow), distinguishes it from 

other cysts with similar appearances in imaging studies. Incidental finding of mandibular lesion on three-dimensional CBCT scan (A), axial 
(B), coronal (C), corrected sagittal (D).54 

 
Since the late 1980s, radiographic digitalization 

has progressively replaced conventional film-based 
methods in routine dental practice.55  The most 
common techniques for detecting external root 
resorption include conventional or digital intraoral 
radiography.56  Both periapical and panoramic 
radiographs can provide valuable diagnostic 
information. Panoramic radiography offers an 
overview of the lesion and surrounding structures, 
while periapical radiography provides more detailed 
visualization of the lesion area. 

Radiographic diagnosis of external root 
resorption can therefore be achieved with 
periapical radiography or, more recently, cone 
beam computed tomography (CBCT). Variations in 
reported frequencies of root resorption across 
different studies of the same lesion may, in part, 
reflect differences in the radiographic methods 
employed. CBCT enables three-dimensional 
visualization of tooth roots adjacent to pathological 
lesions, effectively eliminating the superimposition 
of structures commonly encountered in 
conventional radiographs. However, the 
significantly higher radiation dose of CBCT 
compared with two-dimensional techniques often 
outweighs its advantages. Despite advances in 
modern imaging modalities, panoramic radiography 
remains a valuable diagnostic tool. It provides 
useful information for estimating tumor invasion 
and root resorption, while maintaining relatively 
low radiation exposure compared with CBCT.2,8,10 

 

CONCLUSION 
 

The detection of root resorption in 
ameloblastoma can be reliably achieved using 
digital radiography, where it typically appears as 
knife-edge resorption. This radiographic feature 
serves as a distinguishing characteristic of 
ameloblastoma (Figures 7–10), separating it from 
other jaw lesions. In contrast, simple bone cysts, 

odontogenic keratocysts, and nasopalatine duct 
cysts do not induce root resorption in the involved 
teeth. This difference provides an important 
diagnostic clue when clinical findings and imaging 
features overlap with ameloblastoma. Despite the 
high diagnostic value of knife-edge resorption in 
differential diagnosis, histopathological 
confirmation remains essential. Microscopic 
examination should always be performed prior to 
establishing a definitive diagnosis and determining 
an appropriate treatment plan. 
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