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The Challenge

A 63-year-old male presented to the Department of
Periodontics, Army Postgraduate Dental School, Fort
Eisenhower, Georgia, seeking sinus augmentation and
implant therapy in the maxillary left posterior sextant. His
medical history was significant for hypertension, high
cholesterol, arthritis, and depression, along with a
documented penicillin allergy. Extraoral and intraoral
examinations showed no evidence of swelling,
lymphadenopathy, or other abnormality. Probing depths
(PDs) were three millimeters or less generally, with isolated
four- to six-millimeter PDs limited to the molar areas. After
nonsurgical periodontal therapy, the only residual five-
millimeter PDs were found at the mesial line angles of the
mandibular left first molar (Figure 1). A review of the
patient’s radiographs revealed a wide, shallow infrabony
defect at the mesial aspect of the mandibular first molar,
incipient cupping of the interproximal alveolar bone in the
remainder of the sextant, and an ovoid radiolucency between
the mandibular left premolars midway between the

interproximal alveolar crest and the apices of the teeth

(Figure 2). Both mandibular left premolars were pristine
teeth with no restorations or caries experience. Both teeth
exhibited normal sensibility when challenged with a thermal
stiumulus.

A cone-beam computed tomography (CBCT) scan revealed a
corticated, ovoid, hypodense lesion measuring 3.0 x 2.4 mm
between the roots of the mandibular left premolars (Figure
3). In cross section, the lesion measured 2.7 mm in the
orofacial dimension and was positioned immediately deep to
the buccal cortex. Both mandibular left premolars
demonstrated normal sensibility.

The patient consented to biopsy of the intraosseous lesion in
conjunction with open flap debridement at sites
demonstrating residual five-millimeter PDs. Following
administration ~ of  local  anesthesia,  full-thickness
mucoperiosteal flaps were reflected in the mandibular left
molar region. The buccal flap extended anteriorly to the
canine to permit access to the intraosseous lesion. First molar
root surfaces were thoroughly debrided with ultrasonic and
hand instruments. The thin cortical bone overlying the lesion

was carefully removed (Figure 4).
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The lesion readily separated from the surrounding bone, and Pathology for histopathological analysis. Normal healing was

the specimen (Figure 5) was sent to the Department of Oral noted at all follow-up appointments.

Figure 1: Clinical appearance of the mandibular left posterior sextant.

Lingual Buccal Lingual

Figure 3: Axial, custom, and cross-sectional images from the cone beam computed tomography volume. An ovoid, corticated,

hypodense lesion (3.0 x 2.4 mm) was identified between the roots of the mandibular left premolars (arrows).
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Figure 5 Specimen sent for histopathological analysis.

Histopathological ~ examination  under low  power
magnification revealed a fragmented cyst wall composed of
fibrous connective tissue surfaced by a detached, stratified
squamous epithelial lining (Figure 6). Medium-power

magnification revealed nodular epithelial plaques containing

glycogen-rich clear cells within the cyst lining (Figure 7).
High-power magnification of the remaining detached cyst
lining demonstrated a uniform, non-keratinized, thin

stratified squamous epithelium (Figure 8).

Figure 6: Photomicrograph, hematoxylin and eosin staining.r Low power view (5x magnification) showing a fragmented, fibrous

connective tissue cyst wall (*), and detached stratified squamous epithelium cyst lining (arrow)
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Figure 7: Photomicrograph, hematoxylin, and eosin staining. Medium power view (10x magnification) of the detached cyst

lining shows a nodular epithelial plaque (*) with characteristic, glycogen containing, clear cells (arrows)
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Figure 8: Photomicrograph, hematoxylin, and eosin staining. High power view (20x magnification) of the detached cyst lining

highlights the uniform nature of the non-keratinized, thin stratified squamous epithelium.
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Can You Make the Diagnosis?
A. Lateral radicular cyst

Odontogenic keratocyst

B
C. Lateral periodontal cyst
D.

The Diagnosis

Calcifying odontogenic cyst

C. Lateral Periodontal Cyst

The lateral periodontal cyst (LPC) is a rare developmental
odontogenic cyst thought to arise from remnants of the dental
lamina [1-4]. The majority of LPCs occur in the mandibular
premolar-canine-lateral incisor area, and the lesions are
usually asymptomatic [1]. When a LPC is found in the
maxilla, the lateral incisor area is the most common location
[2]. Historically, the term LPC was applied to any cyst
occurring along the lateral root surface of a tooth; however,
LPC is a distinct pathological entity with distinguishing
microscopic features [1].

The lesion usually appears in patients aged 40 to 80 years as
a well-demarcated, unilocular round or pear-shaped
radiolucency between the roots of vital teeth, which may
exhibit splaying [1-5]. Notably, it is possible for teeth
adjacent to LPCs to become nonvital due to a process
unrelated to cyst development, such as trauma or caries [2].
Rarely, the lesion may appear as a polycystic variant, called
botryoid odontogenic cyst (BOC), which may have a
multilocular or unilocular radiographic appearance [15].
LPC can be radiographically indistinguishable from other
odontogenic lesions such as the odontogenic keratocyst
(OKC), lateral radicular cyst (LRC), and -calcifying
odontogenic cyst (COC). Thus, histopathologic evaluation is
necessary to confirm the diagnosis. LPCs are
characteristically lined by a nonkeratinized simple or
stratified squamous/cuboidal epithelium with a thickness of
only a few cell layers—a feature necessary for LPC diagnosis
[1-4]. Nodular epithelial thickenings or plaques are

sometimes found within the otherwise thin cyst lining, and
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when present, are helpful in distinguishing the lesion [2].
Epithelial rests within the connective tissue lining may be
present but are not essential for LPC diagnosis [2]. LPCs—
particularly BOC variants—are thought to retain limited
neoplastic growth potential [2]. Treatment for LPC is usually
conservative enucleation, and recurrence is unusual [1]. One
case of squamous cell carcinoma apparently occurring in a
LPC has been reported [1].

In this case, the well-circumscribed radiolucency occurred in
the most common location for LPC. The patient was
asymptomatic, and the lesion produced slight displacement of
the mandibular left premolar roots. Nevertheless, diagnosis
relied upon the histopathologic assessment.

Differential Diagnoses

Odontogenic Keratocyst

OKCs are more common than LPCs, the lesions accounting
for 3% to 11% and less than 2% of odontogenic cysts,
respectively [1]. Like LPCs, OKCs derive from rests of the
dental lamina [1]. However, these two entities exhibit very
different clinical behavior. Indeed, the World Health
Organization currently classifies the OKC as an odontogenic
cyst, although some experts favor grouping the lesion with
odontogenic tumors under the term keratocystic odontogenic
tumor based predominantly on genetic analyses [1,6,7].
OKCs exhibit aggressive growth potential, a high recurrence
rate, and possible association with nevoid basal cell
carcinoma syndrome, which should be suspected when
multiple OKCs are present [6,8]. These lesions tend to grow
in an anteroposterior direction within the jaw, without
clinically obvious bony expansion [1]. Like LPCs, OKCs are
more common in the mandible than the maxilla. However,
OKCs exhibit strong predilection for the posterior mandibular
body and ramus rather than the premolar-canine-lateral
incisor area [1]. Although an OKC may be identified at any
age, they are typically diagnosed earlier than LPCs, 60% of
lesions occurring in the second and third decades of life [1,2].
In contrast, LPCs are rarely diagnosed before age 30 [1]. Both
OKCs and LPCs are more common in males [1,2]. For LPCs,
the male to female ratio is 2:1, whereas OKCs exhibit only a
slight male predilection [1,2]. A small OKC is often

asymptomatic and discovered as an incidental radiographic

finding. Larger OKCs may be asymptomatic or present with
pain, swelling, and discharge [1].

OKC could not be ruled out in this case based on clinical and
radiographic findings. However, the histopathological
assessment did not support OKC diagnosis. The diagnostic
feature of OKC is a corrugated parakeratinized epithelial
lining [9]. which was absent from this specimen. In OKCs,
the epithelium is usually [6-8] cell layers thick, and low
columnar or elongated basal cells with hyperchromatic nuclei
are palisaded at the basement membrane [9,10]. The lesion
may demonstrate a unicystic or more complex architecture
[10]. The lumen typically contains thick keratin debris,
although solid OKC variants have been reported [10,11].
Satellite cysts and/or epithelial rests are present in the fibrous
OKC wall in about 20% of cases [10]. These are more
common in syndrome-associated rather than solitary OKCs
[10]. Rushton bodies (linear or arch-shaped calcifications),
cholesterol clefts, and mucous cells are found less frequently
[10]. OKC treatment is enucleation and curettage. A
reasonable estimate for the recurrence rate is 21% to 30%,
and some experts recommend measures such as peripheral
ostectomy and use of Carnoy’s solution to reduce recurrence
[1].

Lateral Radicular Cyst

In contrast to LPCs and OKCs, which are developmental
cysts, LRCs are inflammatory cysts of odontogenic origin—
variants of periapical cysts that appear along the lateral
surface of a root rather than the apex [1,3,10]. In perspective,
inflammatory lesions associated with nonvital teeth represent
the most frequently encountered radiolucent pathology
affecting the tooth-bearing regions of the jaws [10,12,13].
Epithelial rests of Malassez represent the usual source of
epithelium stimulated by the inflammation, although other
epithelial sources, such as the lining of the Schneiderian
membrane, are possible [1]. LRCs may produce pain and
swelling or remain asymptomatic [3,10]. In the presented
case, LRC could be ruled out clinically. There was no history
of trauma. Both adjacent teeth were unrestored, with normal
responses to thermal challenge and no evidence of caries.
Thus, the lesion lacked association with a nonvital tooth—a
defining LRC characteristic

Histologically, LRC is characterized by a stratified squamous
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epithelium [2-3] cell layers thick [1,10]. However, the
epithelium may demonstrate hyperplasia, spongiosis, and
exocytosis in the presence of a robust inflammatory response
[1,10]. The lumen is typically filled with cellular debris and
fluid, and an acute or chronic inflammatory infiltrate is
typically present in the fibrous wall of the cyst [1,10]. As
described for OKCs, Rushton bodies—a nonspecific finding
in inflamed odontogenic cysts—may be present [10].
Treatment of a LRC usually involves nonsurgical root canal
therapy or tooth extraction [1]. A residual cyst may persist
after treatment, and in such cases, biopsy is recommended to
rule out pathological processes that mimic inflammatory
lesions [1].

Calcifying Odontogenic Cyst

The COC exists within a spectrum of intraosseous ghost cell
odontogenic lesions for which the classification remains
unclear [1,14,15]. The lesions are cystic (COC), solid
(dentinogenic ghost cell tumor), or malignant (ghost cell
odontogenic carcinoma) [1]. Whether these are distinct
entities or variable manifestations of the same pathologic
process is uncertain, although separation of cystic from solid
lesions appears appropriate [1,2,14,15]. Like LPC, OKC, and
LRC, the COC epithelium derives from the dental lamina,
which is odontogenic [1,2]. Peak incidence of COC falls
within the second and third decades of life [2]. The lesion can
occur in any region of the jaws, 65% of lesions occurring in
the incisor-canine areas [1]. A slight predominance within the
maxillary arch has been noted, with no significant sex
predilection [2,14].

Because of its tendency to involve products of odontogenesis,
the COC is considered a mixed radiolucent-radiopaque
lesion, although most examples are radiolucent unless
associated with an odontoma [2]. COCs may appear as well-
circumscribed unilocular or multilocular lesions that may
resorb or displace roots of adjacent teeth [1,2]. Ghost cells
can occur in multiple types of odontogenic cysts and are not
pathognomonic for COC [2]. However, the epithelial lining
of the cyst has been described as ameloblastoma-like with
focal accumulations of ghost cells, which are capable of
calcification [9,15]. The epithelial lining varies in thickness,
with a palisading columnar basal cell layer [15]. Recurrence

of COC is low after simple enucleation, and with treatment

the patient has a good prognosis [1]. In contrast, solid forms
of odontogenic ghost cell tumors are potentially aggressive
and show substantial recurrence following aggressive
treatment [1].

In this case, the lesion demonstrated a purely radiolucent
radiographic appearance and produced slight displacement of
adjacent roots. Neither of these observations are inconsistent
with COC. However, the posterior location of the lesion
rendered COC less likely. The histologic analysis did not
show diagnostic features of COC such as ameloblastoma-like

epithelium, ghost cells, and products of odontogenesis.

Conclusion

Although inflammatory lesions are by far the most common
radiolucent pathologic entities affecting the tooth-bearing
regions of the jaws, clinical and radiographic features of the
lesion in the presented case made LRC highly unlikely.
Multiple developmental odontogenic cysts and tumors can
appear radiographically identical to the encountered lesion.
Based on the location of occurrence and slight splaying of
adjacent tooth roots, it was reasonable to suspect LPC.
However, definitive diagnosis relied upon histopathologic
evaluation. Among the most likely pathologic processes,
prognosis and likelihood of recurrence varied considerably.
Obtaining and preserving a specimen that permits a proper
histopathologic assessment is critical for optimizing clinical
and patient-oriented outcomes.
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