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Abstract
The radicular cyst is the most common inflammatory odontogenic cyst in the jaws. It is a periapical lesion associated
with non-vital teeth in the tooth-bearing regions of the jaws with a slight male predilection. A radicular cyst is typically
asymptomatic, but if large or secondarily infected may cause swelling. The usual radiographic appearance of a radicular
cyst is that of a periapical radiolucent lesion. This case report documents a rare case of 61-year-old male with a
mixed-density periapical lesion diagnosed as a radicular cyst. The lesion presented as a well-defined, expansile, space
occupying, corticated, sclerotic, hydraulic, unilocular, mixed density lesion, associated with the right mandibular second
premolar that was predominantly radiolucent with scattered foci of radiopacities. Microscopic examination revealed
fragments of lining epithelium along with small fragments of inflamed fibrous connective tissue, aggregates of necrotic
cellular debris, and bacterial colonies intermixed with foci of dystrophic calcifications. The histopathological diagnosis
was a radicular cyst with dystrophic calcification. Although rare, this entity should be considered in the differential
diagnosis of mixed-density periapical lesions. Complete history and proper diagnosis is important in this type of rare
cases as treatment varies between a radicular cyst and other odontogenic neoplasms.
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Introduction

Approximately 60% of the radicular cysts are found in the max-
illa with a propensity for the anterior maxillary teeth. Radicular
cyst has a slight male predilection and is most commonly found
during the third to sixth decades. 1,2 It arises from chronic api-
cal periodontitis, itself the product of root canal infection and
pulpal necrosis. The inflammatory cells found in chronic api-
cal periodontitis release cytokines and growth factors which
induces epithelial rests of Malassez proliferation. The prolif-
eration of epithelial rests of Malassez leads to formation of a
radicular cyst.3

Radicular cyst pathogenesis is a complex process that has
been proposed to involve aspects of the osmotic pressure the-
ory, abscess theory, and complex epithelial-stromal interac-
tions.4–7 The exact prevalence of radicular cysts is debated,

most likely due to a large number of these lesions not under-
going routine biopsy.8 The classical radiographic presentation
of radicular cysts is that of a radiolucent entity with a well-
defined, expansile, corticated borders that appears hydraulic
in nature; however, there have been cases described in the lit-
erature where internal calcifications are present causing confu-
sion leading to a different subset of differential diagnoses and
treatment strategies.7

Radiographically apparent internal calcifications within
radicular cysts have rarely been reported in the literature.8
This case presents an unusual radiographic appearance of a
radicular cyst and demonstrates the importance of clinical ex-
amination along with radiographic features to obtain a more
accurate differential diagnosis and appropriate treatment plan.
In this report we present a diagnostically challenging case of a
radicular cyst with internal calcifications.
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Case Report

A 61-year-old male with a history of facial swelling one week
in duration reported to his local hospital emergency depart-
ment. The physician prescribed penicillin and recommended a
dental referral. His dentist made a panoramic radiograph and,
upon visualization of three periapical lesions, referred him to
the Oral and Maxillofacial Surgery Department at the Univer-
sity of Florida College of Dentistry (UFCOD) for further evalu-
ation. The clinician performed a cone-beam CT scan and re-
ferred study to the Department of Oral and Maxillofacial Radi-
ology for radiographic interpretation of all three lesions.

The panoramic illustrates three periapical lesions: two in
the maxilla and one in the mandible. Two lesions in max-
illa are well-localized, partially corticated, entirely radiolucent
entities and one in the mandible is well-defined, corticated,
mixed-density entity that appears hydraulic in nature in the
right parasymphyseal region of the mandible (Figure 1a). The
CBCT scan demonstrated a well-defined, expansile, thinned,
partly corticated, hydraulic in appearance, unilocular periapi-
cal radiolucent entity associated with teeth 5 & 6, and 10. There
is no evidence of calcification in the internal content of lesion,
and the density of lesion is similar to the soft tissue density.
There is thinning and possible disruption of the buccal and
palatal cortical plates. The inferior border of right maxillary
sinus appears to be displaced superiorly. There is possible ex-
ternal root resorption of 6. There is extrusion of the obturation
material apical to 10 with possible external root resorption (Fig-
ure 1b). The radiographic appearance is suggestive of radicular
cysts.

Upon CBCT review of the mandibular lesion, the lesion was
noted to be a well-defined, expansile, space occupying, corti-
cated, sclerotic, hydraulic, unilocular, mixed density lesion in
the right mandible extending from mesial of 29 to the miss-
ing 32 anterior-posteriorly and from alveolar crest to the in-
ferior border of mandible superior-inferiorly. The right IAN
canal appears to be displaced inferiorly. There is evidence of
calcification in the internal content of lesion. There is bucco-
lingual cortex expansion with possible disruption/attenuation
of the lingual cortex. 29 is involved and radiolucency encom-
passes an apical third of 29. Three is external root resorption
of the apical area of 29 (Figure 1c and 1d). The radiographic
features of the lesion are not pathognomonic to a particular
entity, though the appearance of the lesion is suggestive of cal-
cifying odontogenic cyst vs. calcifying epithelial odontogenic
tumor. Calcifying odontogenic cyst and calcifying epithelial
odontogenic tumor were considered most likely in the differ-
ential. Histopathological examination was performed on all
three lesions for definitive diagnosis. Microscopic examina-
tion of the incisional biopsy specimen revealed fragments of
lining epithelium along with small fragments of inflamed fi-
brous connective tissue, aggregates of necrotic cellular debris,
and bacterial colonies intermixed with foci of dystrophic cal-
cifications (Figure 2A). The lining epithelium consisted of 3-4
layers of non-keratinized stratified squamous epithelial cells
displaying changes secondary to inflammation (Figure 2B). The
lining was attached to inflamed connective tissue in some areas
while in other areas was found to be floating within the spec-
imen. Large aggregates of necrotic cellular debris and choles-
terol clefts with multinucleated giant cells were noted in the
specimen. Intermixed within these necrotic zones were foci
of dystrophic calcification exhibiting a basophilic appearance
and a variable mineralization pattern (Figure 2C). Smaller ag-
gregates of red blood cells and areas of hemosiderin pigmenta-
tion were noted. The fibrous connective tissue which exhibits a
scattered inflammatory cell infiltrate consisting of aggregates
of neutrophils, macrophages, and lymphocytes. In addition,
small aggregates of dystrophic calcifications are also seen in

this framework (Figure 2D).
The histological investigation determined all three lesions

to be radicular cysts with the radiopaque entities seen in the
mandibular lesion identified as cholesterol granulomas and
multiple foci of calcification.

Discussion

Radicular cyst is a type of inflammatory odontogenic cyst,
of endodontic origin, and is associated with non-vital teeth.
Radicular cysts with dystrophic calcifications in microscopic
examinations have been reported in the literature; however, it
rarely has been demonstrated as well-defined calcifications in
radiographic evaluation.3 A retrospective study done by Lin et
al. 1 in Taiwan reported dystrophic calcification in 16.2% of the
periapical cysts. The most common location for the radicular
cyst is an anterior maxilla mainly associated with incisors and
canine but, in our case, we had a radicular cyst with internal
calcification foci found in the mandible near the apex of the
right second premolar. Male to female ratio in the radicular
cyst is 1.6:1, which was consistent in our case report being re-
ported in a male patient.9,10 The usual radiographic appear-
ance of a radicular cyst is documented as a radiolucent, well-
defined cortical border with a size of a lesion more than 2 cm
in diameter.2 This rare case of the radicular cyst with calcifi-
cation has a size of 2.5 cm × 3 cm.

Ramos-Perezl et al.3 have also reported a radicular cyst
with extensive radiopaque calcification in the maxilla that was
related to the periapical area of a heavily restored tooth with
substandard endodontic treatment. A 2 cm hyperdense foci
with enlargement and disruption of the buccal cortical plate
was noticed. Our case had two small radiopaque entities in
the well-defined radiolucent lesion of 0.5 cm diameter each.
In the Ramos-Perezl case, due to the extensive mixed lesion
that showed buccal cortical bone distraction, a differential di-
agnosis of benign fibro-osseous lesion has been considered.
The histopathological analysis showed a cystic cavity lined by
non-keratinized squamous epithelium, and granular calcifica-
tions were distributed throughout the specimen with evidence
of cholesterol granuloma formation and chronic inflammatory
changes.3 Krithika et al. reported a case of a mixed-density
lesion in the periapical region of an edentulous site during the
routine radiographic assessment.8 Microscopic evaluation was
consistent with a residual radicular cyst that shows dystrophic
calcification, which is similar to our case. There is controversy
regarding the formation of dystrophic calcification within in-
flammatory odontogenic cysts. The formation of such calcifi-
cations within a radicular cyst are thought to originate from
a pulse granuloma. Giant-cell hyaline angiopathy, which is
synonym for a pulse granuloma, is believed to be a degener-
ative vascular process or a foreign body reaction. These foci
of pulse granuloma represent an eosinophilic material with a
corrugated periphery of condensed collagen surrounded by in-
flammatory cells like lymphocytes and multinucleated giant
cells. Moreover, they are commonly seen in the cystic wall of
inflammatory odontogenic cysts. 11 Pulse granuloma represents
an inflammatory exudate pool which ultimately undergo fibro-
sis and occasionally forms dystrophic calcification. 12 Some au-
thors had proposed the theory of calcification concomitant to
actinomyces colonization in the periapical area, actinomyces
being able to reach the apical tooth region through an infected
root canal. A study has been done to identify actinomycotic
colonies in the periapical biopsies has reported its presence in
1.8% of the cases 13 — only one of those cases represented as
a radiolucent lesion with radiopaque calcification resembling
condensing osteitis. Many authors have reported actinomyces
associated lesions in the jaw, including dentigerous cyst and os-
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Figure 1. a: A panoramic radiograph exhibits two well-localized, partially corticated, entirely radiolucent entities in the maxilla (yellow arrows) and mixed-
density entity in the right parasymphyseal region of the mandible (red arrow). b: Axial view depict well-defined, expansile, thinned, partly corticated, hydraulic
in appearance, unilocular radiolucent entities in the maxilla and thinning & displacement of buccal cortical plate (yellow arrows). c: Axial views shows a well-
defined, expansile, space occupying, corticated, sclerotic, hydraulic, unilocular, mixed density lesion in the right mandible with evidence of calcification in the
internal content of lesion (red arrow). d: Parasagittal CBCT view exhibit a radiolucent entity in right maxilla with displacement of the inferior border of right
maxillary sinus superiorly (yellow arrow) and a mixed-density lesion in right mandible with the right IAN canal appears to be displaced inferiorly (red arrow). e:
3D Reconstruction
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Figure 2. A: Non-specific bacterial colonies inter-mixed with inflammatory infiltrate, and aggregates of necrotic debris (10X). B: Cystic cavity lined by a non-
keratinized, hyperplasic stratified squamous epithelium (10X). C: Higher power showing foci of dystrophic calcification with a basophilic appearance in variable
mineralization pattern (See arrows) (20X). D: An area showing numerous curvilinear dystrophic calcification (see arrows) and aggregates of red blood cells (20X).

teomyelitis, although few have been reported in the radicular
cyst. 13–17 The dystrophic calcifications within radicular cysts
are acellular and according to Bernardi, are thought to be due
to the necrosis and pH changes that result in precipitations of
serum calcium.5

The differential diagnosis of calcifying odontogenic cyst
(COC/CCOT) was believed to be most likely due to its variable
presentation. Calcifying epithelial odontogenic tumor (CEOT)
was not ideal due to the more advanced age of the patient but
could not be ruled out. Similarly, the differential diagnosis of
an ameloblastic fibro-odontoma was unlikely due to it typi-
cally being seen in a much younger age group.2,18 Depending
on the amount of mineralized tissue within the lesion, the os-
seous dysplasia with simple bone cyst can be considered in a
differential diagnosis as they occur in three forms: from pre-
dominantly radiolucent to radiopaque to mixed, but they rarely
cause cortical bone enlargement.3 A radicular cyst was not ini-
tially considered in the list of differential diagnoses due to the
radiographic evidence of internal radiopaque entities in pre-
dominantly radiolucent lesion and lack of clinical information
including pulp vitality testing.

Conclusion

Internal calcifications have been described in histopathologic
evaluation of radicular cysts but rarely in the radiographic eval-
uation. Although uncommon and infrequently documented in
the literature, radicular cysts with internal calcifications are
seen radiographically. With the aid of complete clinical infor-

mation including pulp vitality testing, a radicular cyst may be
considered for a periapical lesion with internal calcifications.
The proper diagnosis of radicular cyst may lead to a more con-
servative treatment approach such as endodontic therapy vs
enucleation, greatly improving the patient’s comfort and prog-
nosis.

This case reinforces the importance of clinical examination
to aid radiographic interpretation. Oral and Maxillofacial Radi-
ologists and Surgeons often receive little or no clinical history
that is relevant in providing an accurate and focused differ-
ential diagnosis for the patient. Such information should be
sought in questionable cases if it is not provided by the practi-
tioner.
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