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Introduction
One definition of an impacted tooth is a tooth that was 

prevented from erupting into the correct position due to 
lack of space, malposition, or other impediments.1 Sub-
sequently, impacted teeth have been defined as those that 
have failed to erupt into the dental arch within the expect-
ed time frame.2 Tooth impaction is a frequent phenome-
non, and the prevalence and distribution of this entity in 
different regions of the jaws may vary considerably.3 The 
third molars, maxillary canines, maxillary and mandibu-
lar premolars, and maxillary central incisors are the most 
commonly affected teeth.4 According to the literature, the 
prevalence of impacted tooth has been estimated to be 
between 8% and 38% in different countries,3,5,6 with a fe-
male predilection.7,8 An impacted tooth can result in cari-

ous lesions, infection, destruction of adjacent teeth, peri-
odontal disease, and even oral and maxillofacial cysts or 
tumors.5 It has been found that cystic or neoplastic lesions 
arise in close proximity to the impacted tooth in 16% of 
cases, most commonly during the second and third de-
cades of life.7

Radiography remains the first step in the diagnostic 
approach to jaw lesions, and the panoramic view is em-
ployed as the initial imaging technique for the evaluation 
of impacted teeth and related lesions.5,9

Other factors that may be associated with tooth impac-
tion include trauma, reconstructive surgery, thickened 
overlying bone or soft tissue, and systemic disorders or 
conditions.10

Impaction can be further classified as mesioangular, 
distoangular, vertical, horizontal, or inverted according to 
the tooth angulation in relationship to the remaining den-
tition.10

Impacted teeth in children and adolescents are rarely 
associated with pathological changes, but the prevalence 
of problems has been found to increase in later decades. 
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Hence, careful follow-up must be carried out as an ongo-
ing process in patients with an impacted tooth, rather than 
being limited to just a few years.10

Watchful waiting throughout life, orthodontic interven-
tions, and surgical removal are among the treatment mo-
dalities for patients with tooth impaction. If left untreated, 
an impacted tooth could cause tooth crowding or damage 
to adjacent teeth.10

Based on a review of the literature, we propose a cate-
gory of 10 types of jaw lesions comprising cysts and tu-
mors associated with impacted or unerupted teeth. When 
clinicians encounter a lesion in intimate association with 
an impacted tooth, they should first consider these entities 
in the differential diagnosis. This will help dental practi-
tioners make more accurate diagnoses and develop better 
treatment plans based on patients’ radiographs.

Materials and Methods
General search engines and specialized databases in-

cluding Google Scholar, PubMed, PubMed Central, Med-
Line Plus, Science Direct, and Scopus, as well as well- 
recognized textbooks,10-12 were used to find relevant studi-
es by using keywords such as “jaw lesion”, “jaw disease”, 
“impacted tooth”, and “unerupted tooth”. More than 250 
articles were found, of which approximately 80 were 
broadly relevant to the topic. We ultimately included 47 
articles that were closely related to the topic of interest.

When the data were compiled, the following 10 lesions 
were found to have a relationship with impacted teeth: 
dentigerous cysts, calcifying odontogenic cysts, unicystic 

(mural) ameloblastomas, ameloblastomas, ameloblastic 
fibromas, adenomatoid odontogenic tumors, keratocyst 
odontogenic tumors, calcifying epithelial odontogenic tu-
mors, ameloblastic fibro-odontomas, and odontomas (Ta-
ble 1).

results
Dentigerous cysts
Dentigerous cysts are epithelium-lined developmental 

odontogenic cysts enclosing the crown of an unerupted 
tooth at the cementoenamel junction.10 After radicular 
cysts, dentigerous cysts are the second most common type  
of odontogenic cysts, accounting for 16% to 24% of all 
true cysts in the jaws.13,14 The frequency is 1.44 cysts in 
every 100 unerupted teeth in the general population.13 
Most cases have been reported in the second and third de-
cades of life, with a slight male predilection.10,15 Although 

they may occur in association with any unerupted tooth, 
dentigerous cysts most often involve the mandibular third 
molars (65%), followed by the maxillary canines, max-
illary third molars, and mandibular second premolars.10 
In most cases, dentigerous cysts involve the permanent 
dentition, but are rarely encountered in association with 
unerupted primary teeth, supernumerary teeth, or odon-
tomas.10-13,16 Small lesions are usually asymptomatic, but  
can grow to a considerable size.10 Radiographically, den-
tigerous cysts typically show a well-defined unilocular 
radiolucent area close to the crown of an unerupted tooth 

(Fig. 1). The radiolucent space should be at least 3 to 4 

mm in diameter.10,16 Due to its slow-growing pattern, it 
expands to the outer cortical boundary of the involved 
jaw.11 A critical diagnostic fact is that this type of cyst at-
taches at the cementoenamel junction.11 The relationship 
between dentigerous cysts and the crown of the impacted  
tooth shows 3 types of radiographic patterns: central, 
lateral, and circumferential.11,12,15 The central variety is 
the most common type. The lateral variety is usually as-
sociated with a mesioangular impacted mandibular third 
molar. In the circumferential variant, the dentigerous cyst 
surrounds the crown and extends for some distance along 
the root.11,12 Displacement of the involved tooth and root 
resorption of the adjacent erupted tooth have been report-
ed.11,12 Cysts associated with the upper third molars fre-
quently grow into the maxillary sinus, and those attached 
to the crown of the mandibular molars may extend into 
the ascending ramus.11

Calcifying odontogenic cysts
Calcifying odontogenic cysts, a type of developmental 

odontogenic cyst, present in intraosseous and extraos-
seous forms.17 They comprise 2% of all odontogenic le-
sions, with approximately equal frequency in both jaws.18 
However, a predilection for the upper jaw has been noted 
in Asians, in contrast to a predilection (62%) for the low-
er jaw in whites.19 The age range of patients with these 
cysts has been reported to be between 5 to 92 years, with 
the peak incidence in the second and sixth decades of 
life.18 No sex predominance has been found in patients 
with calcifying odontogenic cysts.18 Approximately 65% 
of lesions have been found to occur near the incisors and 
canines. Calcifying odontogenic cysts are associated with 
impacted teeth (mostly canines) in 10%-32% of cases.18,20 
However, in two studies by Wang et al.21 and Iida et al.,22 
more than 60% of calcifying odontogenic cysts were 
found to be related to impacted teeth. Radiographically, 
calcifying odontogenic cysts appear as a well-defined 
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unilocular or multilocular radiolucency containing small 
irregular calcified bodies. In addition, they may be asso-
ciated with an odontoma or an unerupted tooth (Fig. 2).18 
According to Iida et al.,22 adjacent teeth are most likely to 
show some changes such as dental impaction or displace-
ment, which is more common in the posterior segment 
of the jaws. Meanwhile, root resorption of neighboring 
teeth has been reported with some frequency.10 The lack 
of these changes in anteriorly located lesions may be at-
tributed to the chronology of calcifying odontogenic cyst 
development.22

Unicystic ameloblastomas
Unicystic ameloblastomas are a variant of ameloblas-

tomas, comprising 10% to 15% of all intraosseous am-

eloblastomas.23 The mean age of patients is 25.5 years, 
with approximately 50% of cases occurring in the second 
decade of life.24,25 The gender distribution shows a male 
predilection, with a male-to-female ratio of 1.6 : 1. How-
ever, when unicystic ameloblastomas are not associated 
with an unerupted tooth, this ratio changes to 1 : 1.8.24 Be-
tween 50% and 80% of cases are associated with at least 
one unerupted tooth (mostly the third molar).23 More than 
90% of lesions are found in the posterior portion of the 
mandible, followed by the parasymphysis region, anterior  
maxilla, and the posterior maxilla.23-25 It has also been 
noted that the majority of unicystic ameloblastomas are 
associated with dentigerous cysts, and that all such cases 
occurred in patients less than 30 years of age. Unicystic  
ameloblastomas can also arise from other cysts, such 

Fig. 1. A panoramic view demonstrates a dentigerous cyst in an adolescent enclosing the permanent right mandibular impacted canine.

Fig. 2. A calcifying odontogenic cyst associated with the right maxillary impacted third molar with dense opaque foci throughout the cystic 
cavity.
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as residual, radicular, globulomaxillary, and primordial 
cysts.12 Unicystic ameloblastomas are usually asymptom-
atic, but large lesions may cause painless swelling of the 
jaws with facial asymmetry.24 The predominant radio-
graphical patterns of unicystic ameloblastoma are uniloc-
ular, scalloped macromultilocular, pericoronal, interra-
dicular, or periapical expansive radiolucencies (Fig. 3).24 
Typically, they appear as a circumscribed radiolucency 
surrounding the crown of an unerupted mandibular third 
molar.10 Bone expansion, cortical perforation, and root re-
sorption have been reported in radiographic views of uni-
cystic ameloblastomas.24,25

Ameloblastomas
Ameloblastomas are benign odontogenic tumors, ac-

counting for 11% to 13% of all odontogenic tumors.12 
They originate from epithelium of the enamel organ, tooth 
germ, and odontogenic cysts.26 The age of patients ranges 
from 10 to 90 years, with the peak incidence occurring 
in the third to fifth decades of life.27 This condition has 
a slight male predilection, with a male-to-female ratio of  
1.3 : 1.2. More than 80% of cases occur in the mandible, 
with 70% arising in the molar-ramus area and the remain-
ing 20% in the maxilla.26,27 Ameloblastomas occur in 
association with an impacted or unerupted tooth (mostly 
the mandibular third molar) in 15% to 40% of cases.28 
Clinically, they are slow-growing tumors and are usually 
asymptomatic until they achieve a large size.27 Radio-
graphically, ameloblastomas can be multilocular (69%) 
or unilocular cyst-like lesions (Fig. 4).28 The lesions vary 

Fig. 3. A panoramic view shows a unicystic ameloblastoma presenting as a unilocular radiolucent lesion associated with the right mandibu-
lar impacted third molar.

Fig. 4. A multilocular extensive ameloblastoma is found on the right aspect and ramus of the mandible in relation to an impacted molar 
tooth.
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from totally radiolucent to mixed, with the presence of 
coarse and curved bony septae. These septae often make 
soap-bubble (large compartments of variable size) or 
honeycomb (several small compartments) patterns.11 The 
margins of the lesion in the mandible are well-defined, 
occasionally scalloped, and frequently corticated; in con-
trast, in the maxilla, the margins are ill-defined because 
the lesion tends to grow along the bone rather than ex-
panding it.27 Patients with ameloblastoma may exhibit 
root resorption, tooth displacement, bone expansion, and 
perforation.26-28

Ameloblastic fibromas
Ameloblastic fibromas are mixed odontogenic tumors 

accounting for 0.9% to 2.4% of all odontogenic tumors.29 
Patients with this condition range in age from 6 years to 
51 years, with a mean age of 15 years, and more than 70 
% of cases occur in patients under 20 years of age. This 
condition has a slight male predilection.12,29,30 Ameloblas-
tic fibromas commonly appear near the crest of the alveo-
lar process, or in a follicular relationship with an unerupt-
ed tooth, or they may arise in an area where a tooth failed 
to develop.11 The majority of cases are located in the man-
dible, and the highest incidence is in the premolar and 
molar regions.12 An association between impacted teeth 
and the presence of ameloblastic fibromas has been doc-
umented in 75% of cases.10,29,31 Ameloblastic fibromas 
usually produce a painless, slow-growing expansion and 
displacement of the involved teeth.29 Radiographically, 
ameloblastic fibromas are usually seen as a well-defined, 
potentially corticated, pericoronal radiolucency, and may 
vary from a small unilocular lesion to an extensive multi-

locular lesion.10,29,31

Adenomatoid odontogenic tumors
Adenomatoid odontogenic tumors are benign lesions 

that constitute approximately 3% of all odontogenic tu-
mors and 0.1% of jaw tumors.32 Adenomatoid odonto-
genic tumors are almost twice as common in females as 
in males, and usually occurs in the second decade of life, 
with a mean age of 17 years.12 The female predilection 
is even more prominent in Asian populations.33 Approx-
imately 90% of cases occur in the anterior portion of the 
jaws. More than 60% of adenomatoid odontogenic tumors 
are found in the maxilla, while 35% occur in the mandible.  
Of the maxillary lesions, 80% are located in the anterior 
region, 14% in the premolar region, and 6% in the molar 
region. In contrast, 70% of mandibular lesions occur in 
the anterior region, 27% in the premolar region, and very 
few in the molar region.12,33,34 According to the litera-
ture,11,12 at least 73% of adenomatoid odontogenic tumors 
occur in association with an impacted or unerupted tooth, 
most commonly maxillary canines (40% to 60% of cases), 
lateral incisors, and mandibular premolars.12,32,33 Adeno-
matoid odontogenic tumors are usually asymptomatic and 
do not exceed 1-3 cm in diameter.33 As the tumor enlarges, 
adjacent teeth may be displaced, but root resorption is rare. 
An adenomatoid odontogenic tumor may inhibit eruption  
of the involved tooth. Although some degree of jaw expan-
sion may occur, the outer cortex is spared.11 Radiographi-
cally, in approximately 75% of cases, these tumors appear 
as a corticated circumscribed unilocular radiolucency 
surrounding an impacted tooth. In addition, internal radi-
opaque foci develop in two-thirds of cases (Fig. 5).10-12,32

Fig. 5. A panoramic view shows an adenomatoid odontogenic tumor occurring as a unilocular radiolucent lesion surrounding the crown of 
the right maxillary impacted permanent canine.
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Keratocystic odontogenic tumors
In 2005, the World Health Organization defined odon-

togenic keratocysts as intraosseous tumors of odontogenic 
origin and recommended the term keratocystic odonto-
genic tumor for this entity.35,36 This type of lesion accounts 
for 12% to 14% of all odontogenic cysts of the jaws, with 
a slight male predilection.12,35 The mean age of patients is 
42 years, with the peak incidence occurring in the second 
and fifth decades of life.35 More than 80% of tumors have 
been reported in the mandible, most commonly in the 
body (20%), angle (18%), and vertical ramus (10%). Only 
16% of cases have been reported to occur in the maxilla, 
frequently in the posterior region. Overall, the mandible- 
to-maxilla ratio of these tumors is 5 : 1.35 Approximately 
82% of these lesions occur in tooth-bearing areas, and 
roughly 27% of cases show an association with at least 
one impacted tooth (mostly the mandibular third molar).35,37 
The most common clinical symptoms include swelling, 
discharge, and pain, which are reported by approximately 
40% of patients.35,36 Radiographically, keratocystic odon-
togenic tumors demonstrate a well-defined unilocular or 
multilocular radiolucency with smooth or scalloped and 
often corticated margins. Keratocystic odontogenic tumors  
tend to grow in an anteroposterior direction within the 
jawbone without causing considerable expansion (Fig. 6). 
Maxillary lesions are usually smaller than mandibular le-
sions. Keratocystic odontogenic tumors can also present 
as an interradicular radiolucency, similar to lateral peri-
odontal cysts.35-37 In some instances, dystrophic calcifica-
tions may develop in long-lasting cysts as small radiopac-
ities.11

Calcifying epithelial odontogenic tumors
Calcifying epithelial odontogenic tumors or Pindborg 

tumors are benign odontogenic tumors that account for 
less than 1% of all odontogenic tumors,38 with a female 
predilection of 1.5 : 1. In addition, the mandible is affect-
ed more commonly than the maxilla, with a mandible-to- 
maxilla ratio of 2 : 1 or 3 : 1.12,38,39 The age of patients 
ranges from 8 to 92 years, with a mean age of 37 years. 
The peak incidence of this lesion is in the fourth to fifth 
decade of life.38,39 Most cases of calcifying epithelial 
odontogenic tumors (52% to 60%) are associated with an 
impacted or unerupted tooth (mostly the mandibular third 
molar) or an odontoma.38,39 The highest prevalence of 
these lesions is in the mandibular molar region (3 times 
greater than in the premolar area), followed by the molar 
region of the maxilla and the premolar region of the man-
dible.12,38 These tumors usually present as a slow-growing 
painless mass that can lead to expansion of the jaws.12,40 
The two most prevalent radiographic features of calcify-
ing epithelial odontogenic tumor are pericoronal radiolu-
cency, as well as radiolucent areas with diffuse opacities. 
A mixed radiolucent-radiopaque pattern is the most com-
mon pattern (65%), followed by radiolucent areas (32%), 
and radiopaque cases (3%) (Fig. 7). In addition, unilocular 
radiolucencies are more frequent in the maxilla than in 
the mandible.39 The most characteristic and pathognomo-
nic feature is the appearance of radiopacities close to the 
crown of an unerupted tooth. In some cases, small, thin, 
opaque trabeculae may cross the radiolucency in many 
directions.11

Fig. 6. An extensive keratocystic odontogenic tumor as a multilocular radiolucent lesion in the left mandibular ramus in close approxima-
tion to the impacted third molar.
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Ameloblastic fibro-odontomas
Ameloblastic fibro-odontomas, which are benign mixed 

odontogenic tumors, account for 0.3% to 1.7% of all odon-
togenic tumors, but comprise 4.6% of odontogenic tumors  
in children.41,42 Most cases are diagnosed in patients be-
tween 9 years to 11 years of age.41 According to Chang 
et al.,42 ameloblastic fibro-odontomas usually occur in 
people younger than 20 years of age, such that age is an 
important factor in the differential diagnosis. Although 
this condition has no clearly defined sex predilection,41,43 
some authors have found a slightly higher incidence in 
males.43,44 Ameloblastic fibro-odontomas are generally 
slow-growing asymptomatic tumors that are seen with 
equal frequency in the maxilla and mandible (mostly in 
the molar region).41,42 They are commonly associated with 
an unerupted or impacted tooth. The involved tooth is of-
ten displaced in an apical position, which indicates that 

the origin of the lesion is above the tooth.43 Radiographi-
cally, ameloblastic fibro-odontomas present as a well-de-
marcated unilocular or infrequently multilocular radiolu-
cency containing various amounts of radiopaque material 
of irregular size and shape.41,43 However, in roughly 5% 
of cases, a minimal amount of opaque foci is present and 
the lesion appears completely radiolucent.10 The lesions 
are usually small (1-2 cm in diameter), but they can reach 
to a considerable size in the body of the maxilla and man-
dible.42 The malignant transformation of ameloblastic fi-
bro-odontomas into ameloblastic fibrosarcoma has been 
reported, which can change the clinical and radiographi-
cal features of this entity.43,45

Odontomas
The term odontoma refers to any tumor of odontogenic 

origin; however, it specifically refers to a growth in both 

Fig. 7. A calcifying epithelial odontogenic tumor is seen in the left posterior mandible as a mixed lesion with dense opaque foci associated 
with an impacted tooth.

Fig. 8. A panoramic view shows a large complex odontoma associated with the impacted left mandibular third molar.
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the epithelial and mesenchymal cells that exhibits com-
plete differentiation. Odontomas comprise approximately 
22% of odontogenic tumors of the jaws. This entity has 
no sex predilection and an odontoma can occur at any age, 
but they most commonly occur in the second decade of 
life.11,12,46

Overall, 67% of odontomas occur in the maxilla and 33 
% occur in the mandible. Compound odontomas mostly 
involve the anterior maxilla (61%), whereas only 34% of 
complex odontomas occur in this location. In contrast, 
complex odontomas have a predilection for the posterior 
jaws (59%) (Fig. 8) and, to a lesser extent, the premolar 
area (7%). Interestingly, both types of odontoma occur 
more frequently on the right side of the jaws (compound, 
62%; complex, 68%).46

The neighboring teeth may be affected in 70% of cases 
by changes such as malformation, malposition, devital-
ization, aplasia, delayed eruption, and cystic transforma-
tion.47

Radiographically, odontomas exhibit 3 characteristic 
stages of development. In the first stage, they exhibit ra-
diolucency due to a lack of calcification, in the interme-
diate stage partial calcification may be observed, and in 
the third stage, the lesion usually appears as radiopaque 
masses surrounded by radiolucent areas.12,47

discussion
This review proposed a category of jaw lesions that oc-

cur in association with impacted tooth. This category con-
tains 10 entities, including dentigerous cysts, calcifying 
odontogenic cysts, unicystic ameloblastomas, ameloblas-
tomas, ameloblastic fibromas, adenomatoid odontogenic 
tumors, keratocystic odontogenic tumors, calcifying epi-
thelial odontogenic tumors, ameloblastic fibro-odontomas,  
and odontomas. The characteristics of these lesions are 
summarized in Table 1, with information about their over-
all prevalence in the jaw, age, sex, their association with 
impacted tooth, the predominantly involved jaw and tooth, 
location, and radiographic features.

Dentigerous cysts are the most common jaw lesion in 
this category, followed by odontomas, unicystic amelo-
blastomas, and keratocystic odontogenic tumors. The least 
commonly encountered lesions are calcifying epithelial 
odontogenic tumors and calcifying odontogenic cysts.

The highest frequency of association with an impacted 
tooth was seen for unicystic ameloblastomas, ameloblas-
tic fibro-odontomas, adenomatoid odontogenic tumors, 
odontomas, and dentigerous cysts. In contrast, the lowest 

prevalence of such an association was observed for cal-
cifying odontogenic cysts and keratocystic odontogenic 
tumors. The mandibular third molar was found to be the 
most commonly associated tooth for these lesions, except 
for adenomatoid odontogenic tumors, calcifying odonto-
genic cysts, and compound odontomas, for which the an-
terior maxillary teeth were found to be most commonly 
involved.

Most of these lesions occur in the second decade of life,  
except for calcifying epithelial odontogenic tumors, which  
have a peak incidence in the fourth and fifth decades of 
life. Meanwhile, some lesions demonstrate two peak age 
ranges for their incidence, one in youth and another in 
middle or old age, such as calcifying odontogenic cysts, 
ameloblastomas, keratocystic odontogenic tumors, and 
calcifying epithelial odontogenic tumors.

Most of the jaw lesions associated with impacted tooth 
appear more commonly in men; however, a significant fe-
male predilection has been found for adenomatoid odon-
togenic tumors and calcifying epithelial odontogenic tu-
mors. In addition, no gender predilection has been detect-
ed for calcifying odontogenic cysts, ameloblastic fibro- 
odontomas, and odontomas.

Although most of these lesions tend to appear in the 
posterior aspect of the mandible, adenomatoid odonto-
genic tumors and compound odontomas frequently occur 
in the anterior portion of the maxilla. Moreover, no jaw 
predilection has been reported for calcifying odontogenic 
cysts and ameloblastic fibro-odontomas.

Although various radiographic features have been de-
scribed in jaw lesions associated with impacted tooth, 
most of them first appear as unilocular radiolucencies 
with the potential to evolve into multilocular lesions with 
well-defined borders. Some lesions contain radiopaque 
foci within the radiolucency as well, such as calcifying 
odontogenic cysts, adenomatoid odontogenic tumors, cal-
cifying epithelial odontogenic tumors, ameloblastic fibro- 
odontomas, and odontomas. The presence and special 
patterns of radiopaque material might help clinicians dif-
ferentiate among these lesions.

When clinicians encounter a lesion with an impacted 
tooth, they should first consider these entities in the differ-
ential diagnosis. This will help dental practitioners make 
more accurate diagnoses and create better treatment plans 
based on patients’ radiographs.
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