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Abstract The paradental cyst is commonly misinterpreted
when associated with atypical clinical and radiographic
characteristics, in turn causing diagnostic problems. For this
reason, the study of the differential diagnosis of this lesion
has become extremely important. In addition, the correla-
tion of clinical, histologic, and radiographic findings are
also of great value in obtaining accurate diagnoses. The
minor variations in the clinical appearance of paradental
cysts make it feasible to consider the two main groups of
cysts separately: those associated with 1st and 2nd perma-
nent molars of the mandible and those associated with the
3rd mandibular molar. Moreover, this distinction in locali-
zation may well dictate the necessary treatment. Bearing in
mind the minor clinical variations, the present article aims
to discuss the differential diagnosis of this lesion and its
different possible treatments by presenting a case report to
illustrate the findings.
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Introduction

In 1930, Hofrath [1] became the first author to report on
several cases of jaw cysts located distally to 3rd mandib-
ular molar with pericoronitis. Analyzing the clinical,
radiological, and histological features of these cysts
described by Hofrath, it can be said that all these lesions fit
the present-day definition of paradental cysts (PC) [2], a
term first introduced by Craig [3] in 1976.

Some hypotheses have been raised concerning the
etiology of PCs. A wide range of authors believe that the
reduced enamel epithelium and epithelial Malassez rests
are keys to the formation of PCs [2-5]. It is believed that
these epithelial remnants in response to inflammatory
stimuli may potentially proliferate, thus giving rise to
several different odontogenic cysts, including the PC.
However, Ackermann et al. [6] argued that if the Mal-
assez remnants were responsible for this development,
then the PCs should be equally distributed around the root
surface. Other hypotheses include an origin from the
crevicular epithelium and epithelial remnants of the dental
lamina [2].

Colgan et al. [7] believe that the resultant inflammatory
process of food impaction in the soft tissues leads to the
occlusion of the opening of a pericoronal pocket. Fluid
accumulates within this obstructed pocket by osmotic
processes as a consequence of the inflammation, in turn
leading to cystic expansion.

The presence of a small projection of enamel within
the bifurcation area of the roots on the buccal aspect of the
teeth has been mentioned by several authors as part of the
etiology of PCs [3, 4, 6, 8]. Enamel pearls can predispose
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the area to accumulation of bacterial dental plaque, facil-
itating the progression of periodontal breakdown and local
bone destruction [9], subsequently triggering the develop-
ment of a cyst [3, 4]. Fowler and Brannon [4] extended
Craig’s [3] concept to suggest that the obstruction of the
pocket formed by the pericoronitis would likely result in
the formation of a cyst.

The major clinical feature of the PC is the presence of a
recurring inflammatory periodontal process, usually peri-
coronitis. This cyst presents only a few signs and mild
symptoms, including discomfort, tenderness, moderate
pain, and, in some cases, suppuration through the peri-
odontal sulcus [2, 10, 11]. Asymptomatic cases can occur
and are diagnosed on a case by case basis by means of
radiography [12], whereas others remain undetected [3]
due to the radiographic superimposition of other anatomi-
cal structures.

PCs commonly appear on buccal aspects [13—15] and
rarely on the mesial aspect [2, 6] of partially or fully
erupted vital teeth. An explanation as to why the buccal
aspect of a permanent mandibular is so often the site of PC
development was offered [10]: the mesio-buccal cusp is the
first to break through the oral mucosa and be exposed to
the oral environment. Other local anatomical factors
(crown form, fissure pattern, adjacent teeth, and gingival
architecture) may also influence the precise location of the
cyst [7].

PC is commonly associated with third mandibular
molars [2-4, 6-8, 11, 13, 14, 16] and may also occur,
although less frequently, with the second [14, 17] and first
molars [16, 18-21]. There are rare reports associating PC
with premolars [15] or incisors/canines [22]. Only a few
cases of PC [8, 12, 22, 23] have been reported in maxillary
teeth. According to Philipsen et al. [2], 61.4% of the 342
cases reviewed in their study were associated with the 3rd
mandibular molar, while 35.9% were found to be associ-
ated with either the 1st or 2nd mandibular permanent
molars. Recognition of its restricted distribution may
increase the awareness of the PC [7]. Moreover, of 109
cases of PC in 1st or 2nd mandibular molars reviewed by
Philipsen et al. [2], 26 cases (23.9%) occurred bilaterally.
Therefore, it is recommended that the contralateral tooth be
carefully evaluated for a second lesion.

There are some factors (superimposition of anatomical
structures, presence of infection, and lesion size and loca-
tion) that can vary the radiographic presentation of the PC
[11]. However, the lesion frequently produces a well-
defined radiolucency, mimicking the periapical pathology
of the involved tooth [3, 4, 24] or semilunar-shaped bony
resorption on the distal aspect [6]. As the inflammatory
component is not of endodontic origin, the periodontal
ligament space and the lamina dura are intact and contin-
uous around the root [2]. A periosteal reaction (single or
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multilayered/laminated deposition of new bone) is com-
mon, resulting in one or several parallel opaque layers [2].

Bearing in mind the minor clinical variations, the pres-
ent article aims to discuss the differential diagnosis of this
lesion and its different possible treatments by presenting a
case report to illustrate the findings.

Case Report

A 6-year-old female Caucasian patient was referred by her
dentist to the Department of Pediatric Dentistry at the
Pontificia Universidade Catdlica de Minas Gerais in Belo
Horizonte, Brazil, with the main complaint of “swelling in
the jaw on the right side” for the past 2 months. The
patient was asymptomatic, reported no paresthesia or
abnormal sensitivity, and showed no suppuration in the
affected site. The mucosa appeared to be normal, and the
first permanent molar had partially erupted. By palpation, a
hardened increase in volume could be observed in the
mandibular body region, next to tooth 30. Carious lesions
could be identified in primary teeth E and D.

Panoramic, occlusal, and periapical radiographs were
requested. An expansion similar to an onion skin (multi-
layered-laminated deposition of new bone) of the vestibu-
lar cortical bone could be observed in the region of tooth 30
(Fig. 1), possibly due to a periosteal reaction. A radiolu-
cency related to this tooth was also apparent.

Due to the clinical and radiographic findings, the diag-
nosis of either periostitis ossificans or PC was suspected.

Fig. 1 Expansion of the vestibular cortical bone
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Pulp vitality tests were performed in all the posterior ele-
ments on the left side. Given the positive response found in
all teeth tested, the suspicion of infection (periostitis
ossificans) was ruled out. Due to the presence of radiolu-
cency in the distal follicular space of tooth 30, which
appeared in the panoramic radiograph (Fig. 2), a dentig-
erous cyst was also suspected.

A computed tomography (CT) scan was then reques-
ted. A hypodense area could be observed in the cervical
vestibular region of tooth 30 in both the coronal CT
(Fig. 3) and the axial CT (Fig. 4a), which was suggestive
of a cystic lesion. A hyperdense area associated with the
hypodense area, expanding into the cortical vestibular
region of the lower edge of the right mandibular body,
could also be identified, suggesting a periosteal reaction
(Fig. 4b). The periodontal ligament space and the lamina
dura were intact and continuous around the root (Fig. 4c).
An inferior view of the mandible in a three-dimensional
CT (Fig. 5) clearly showed expansion of the vestibular
bone.

Fine needle aspiration revealed bloody fluid. Enucle-
ation of the lesion was performed under local anesthesia in
the Department of Oral and Maxillofacial Surgery. On
macroscopic examination, irregular, soft, white tissue with
reddish areas measuring 10 x 9 x 4 mm was observed.
Microscopic examination (Fig. 6) revealed a cystic capsule
with non-keratinized stratified squamous epithelium,
showing hyperplasia and leukocyte exocytosis. The capsule
consisted of fibrous connective tissue presenting hyperemic
vessels, areas of hemorrhage, and inflammatory mononu-
clear cell infiltrates. The findings were compatible with the
diagnosis of inflammatory paradental cyst.

Fig. 2 Presence of radiolucency in the distal follicular space of the
first permanent molar

Fig. 3 Coronal CT. Hypodense area in the vestibular region of the
molar

The patient has been undergoing post-operative follow-
up for 16 months. A mandibular occlusal film showed the
resolution of the proliferative bone. The eruption of the
right mandibular first permanent molar with healthy peri-
odontium occurred normally.

Discussion

The prevalence of PC varies from 1% to 5% in all odon-
togenic cysts [3, 6, 25]. This fact justifies its inclusion in
the group of rare lesions [15]. However, it is believed that
the PC has been misdiagnosed as dentigerous cyst, lateral
radicular cyst, pericoronitis, or some other entity related to
the inflammatory conditions of the dental follicle [26]. The
variety of names for the same entity may also have added
to this misunderstanding: inflammatory collateral cyst [22],
mandibular infected buccal cyst [27], mandibular buccal
bifurcation cyst [10, 28], inflammatory lateral periodontal
cyst [29], and inflammatory PC [2, 8]. Moreover, two other
facts may well have resulted in the misdiagnosis of PC [5]:
the fact that histopathologic analyses of extirpated follic-
ular sacs are rarely performed and the relatively recent
characterization of the cyst. For this reason, the study of the
differential diagnosis of this lesion has become extremely
important.

A periodontal pocket (a), periostitis ossificans (b), den-
tigerous cyst (c), and lateral radicular cyst (d) can be
considered as differential diagnoses, depending on radio-
graphic and clinical findings [2, 11, 24, 30-32].

A PC mimicking a periodontal pocket (a) was recently
reported in the literature [32]. Periodontal abscesses com-
monly develop due to chronic periodontitis. Likewise, a
localized periodontal pocket of deep probing should not
develop into a healthy, freshly erupted, permanent molar
[32], especially in a 6-year-old child, which was not the
case here.
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Fig. 4 Axial CT. a Hypodense
area in the vestibular region of
molar; b expansion of the
vestibular cortical bone;

¢ periodontal ligament space
and the lamina dura were intact
and continuous around the root

Fig. 5 Three-dimensional CT. Expansion of the vestibular bone

Periostitis ossificans (b) was reported in the literature as
a differential diagnosis of PC [30], where the clinical,
radiographic, and microscopic features suggested that
osteomyelitis originated from mandibular molars. Within
this condition, radiologic findings by panoramic, occlusal,
dental, and intraoral radiographs reveal a peripheral dense
sclerotic bone with occasional ill-defined areas of osteol-
ysis within the lesion [33]. The deposition of new bone
adopts a concentric growth pattern involving the cortical
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Fig. 6 Histologic exam (HE, 400x). Non-keratinized stratified squa-
mous epithelium, showing hyperplasia. Connective tissue presenting
hyperemic vessels, areas of hemorrhage, and inflammatory mononu-
clear cell infiltrates

mandibular edge and has an “onion skin” appearance with
trabeculae perpendicular to these layers [34]. Considering
that the periostitis ossificans of the mandible is commonly
related to carious dentitions or previous dental extractions
which occur in close proximity to the bony lesion [33], this
diagnosis was excluded, given the positive response in pulp
vitality tests found in all teeth tested and the absence of
previous extraction in the region.

The preservation of the distal follicular space in a
radiograph [3] is a useful diagnostic feature to distinguish
PCs from dentigerous cysts (c). It indicates that most of the
follicle is not involved in the process of cyst development



Head and Neck Pathol (2011) 5:159-164

163

[7]. This may have led to an initial diagnosis of dentigerous
cyst in the case report, but it was ruled out due to histo-
pathological results. In contrast to the PC, an epithelium
consisting of two to four layers of cuboidal epithelial cells
with a flat epithelial-connective tissue interface is generally
present in dentigerous cysts. However, in the presence
of inflammation, hyperplasia and leukocyte exocytosis,
similar to that observed in PCs, can be observed. The
epithelium is most frequently found adhering to the
cemento-enamel junction. In addition, the bony cavitation
of a lateral dentigerous cyst is commonly found around the
entire crown of an unerupted tooth [5]. Thus, the diagnosis
of a dentigerous cyst in the present case was ruled out
through a combination of histopathologic results and
radiographic features demonstrated by CT.

The PC has the same histopathologic features of other
odontogenic cysts of inflammatory origin [3, 15, 24]:
a connective tissue capsule with heavy inflammatory
infiltrate, a hyperplastic non-keratinized stratified squa-
mous epithelium [2-4, 6, 8, 11, 15, 31], and the eventual
presence of foci of hemosiderin pigment and cholesterol
clefts [2, 3, 6, 8, 15]. If the vitality test suggests a non-vital
pulp, which was not the case here, the diagnosis of a lateral
radicular cyst (d), rather than a PC, should be considered.
The pulp vitality test is a key factor in the differential
diagnosis among these lesions, given that they present the
same histopathologic features [5]. If the PC presents vari-
able clinical and radiographic signs [3], and is being his-
tologically confounded with radicular cysts, a correlation
of all clinical, radiographic, and histologic data to obtain a
definitive diagnosis is essential. Some surgical findings
(bony cavitation, cystic content, and location of lesion
adherence) may also be helpful [5].

In the current case, the involvement of a mandibular
molar, the buccal bony cavitation, the periosteal reaction,
and the positive response in vitality tests suggested a PC,
whcih was confirmed by histologic analysis. The only
typical clinical finding of PC which was not present was
the partial eruption of the tooth.

Three lesions present with the same etiology and his-
tologic features: the inflammatory collateral cyst, the PC,
and the mandibular infected buccal cyst. Differences in the
clinical and radiologic presentation of these lesions may
well be related to the different teeth involved and the dif-
ference in the ages at which these teeth erupt [28, 35]. So
close are the similarities with PC that the lesions are con-
sidered by some to be the same entity, regardless of
localization [2, 10, 35]. Although even today controversy
on this issue still exists, the present study supports the
opinion of some authors [2, 28] that the minor variations in
clinical appearance make it feasible to consider the two
main groups of cysts separately: those associated with 1st
and 2nd permanent molars of the mandible and those

associated with the 3rd mandibular molar. Moreover, this
distinction in localization may well dictate the necessary
treatment.

Surgical removal of the tooth and the PC has been
considered the treatment of choice when the involved tooth
is a third molar [2, 8, 11]. Enucleation of the lesion with the
maintenance of the associated tooth, as occurred in the
present case, can be recommended when the first or second
molars are involved [2, 11, 17-19], in an attempt to pre-
serve the important permanent teeth in the mandibular
arch. Complete removal is advocated although to date,
recurrences have not been reported [4, 8, 15, 28, 31].

Some authors claim that the growth of the PC is self-
limiting [31] because large lesions have yet to be found.
There is also the possibility of spontaneous drainage,
leading to the regression of the lesion [21, 31] by depres-
surization and spontaneous healing. The present study
supports the findings from the previous authors [18, 28, 31]
that the tooth associated with this cyst can be saved in
nearly all cases, as occurred in the present case.

Conclusions

Association with mandibular molars seems to be a char-
acteristic clinical feature of the PC and recognition of its
restricted distribution may increase awareness of this
lesion. Correlating the surgical, radiographic, and histo-
logic findings is required to obtain a final diagnosis of PC.
Surgical removal of the tooth and the PC has been con-
sidered the treatment of choice when the involved tooth is a
third molar. Enucleation of the lesion with the maintenance
of the associated tooth can be recommended when the first
or second molars are involved, in an attempt to preserve
important permanent teeth in the mandibular arch.
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