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Abstract: Odontogenic tumors have the potential for the development of malformations of the teeth as well as
the surrounding tissue. Sound knowledge of various types of jaw lesions and their characteristics will help the
clinician with timely measures and management. Our main aim was to study the histopathological nature of vari-
ous jaw lesions retrieved from biopsies and resected specimens. Consecutive 60 cases of jaw lesions were an-
alyzed. Odontogenic cyst, odontogenic tumor, fibro-osseous lesions, and giant cell lesions were included in this
study. Lesions of the oral cavity, soft tissue lesions, secondary and inflammatory lesions of the jaw were excluded.
H&E stained slides were examined by light microscopy. A total of 60 jaw lesions were analyzed for histologic type.
Odontogenic cysts (55%) were found to be most common followed by odontogenic tumors (25%), fibro-osseous le-
sions (10%), giant cell lesions (05%), and non-odontogenic cysts (05%). The most commonly affected age groups
were between 20-40 years. The mandible was more commonly involved bone. To conclude, based only on histology,
the distinction between odontogenic cysts is difficult and almost impossible when they are secondarily infected. For
definitive diagnosis clinical-radiological correlation is needed.
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Introduction

The jaw tissues are involved in tooth formation.
Jawbones harbor a wide variety of cystic and
neoplastic lesions. The origin of these cystic
and neoplastic lesions is from the nests of
odontogenic epithelium with mesenchyme or
without their associated mesenchymal coun-
terparts. These odontogenic epithelial and me-
senchymal elements are normally found in the
jaw, and may develop into cysts or tumors [1,
2].

The breakdown of ectodermal lining cells dur-
ing the union or fusion of various embryonic
processes of the region, through the formation
of entrapped epithelium-lined nests, also leads
to the development of cystic lesions [1, 2].
Lesions of the jaw have a wide variety of patho-
logic features, but almost similar clinical pre-
sentations including painful swelling, loosening
of teeth, facial deformity, and sinus malforma-
tions. Radiologic findings are similar in many

jaw lesions. Although microscopy is classic in
many cases, it is difficult to differentiate fibro-
osseous lesions of the jaw and giant cell tumors
of the jaw on histology alone [3].

Odontogenic tumors and cysts include a range
of disorders. They may lead to malformations of
the teeth and surrounding tissues [4-6]. Such
odontogenic tumors arise from ectomesen-
chyme and/or epithelial tissue which is involved
in the tooth forming apparatus. Odontogenic
tumors are divided preliminarily into two cate-
gories, malignant and benign, of unknown etiol-
ogy [7]. Interaction of odontogenic ectomesen-
chyme and epithelium is the basis of the clas-
sification of odontogenic tumors. Odontogenic
cysts are divided into developmental and in-
flammatory cysts.

Newer entities are regularly added into the clas-
sification makingita dynamic one. Incorporation
of odontogenic cysts, newer entities, re-classifi-
cation of tumors, and rapid discovery of genetic
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Table 1. Histologic types of jaw lesions

Odontogenic cyst (33) Odontogenic tumor (15)

Dentigerous cyst (11) Ameloblastoma (11)

Odontogenic keratocyst (11) Odontoma (3)

Radicular cyst (10)
tumor (1)

Benign odontogenic cyst (1)

Fibro-osseous lesion (6)

Benign fibro-osseous lesion
with plasmacytosis (1)

Adenomatoid odontogenic  Fibrous dysplasia (1)

Non-odontogenic cyst (3) Giant cell lesion (3)

Benign cystic lesion (1) Giant cell reparative

granuloma (3)

Cemento-ossiying fibroma (3) Cyst of epidermal origin (1)

Epidermal inclusion cyst (1)

Osteofibrous dysplasia (1)

Table 2. Histologic types of jaw lesions and its gender

frequency

Frequency

Histologic types

N (60) Male (32) Female (28)

Odontogenic cysts 33 19 14
Odontogenic tumors 15 6 9
Fibro-osseous lesions 6 2 4
Giant cell lesions 3 2 1
Non-odontogenic cysts 3 3 0

and molecular alteration is critical in the field
of odontogenic tumors and cysts [8]. Recently,
odontogenic tumors have been divided into
two broad categories-- malighant and benign--
which are further divided into epithelial, mesen-
chymal, and mixed tumors [9].

We discuss here the histopathologic spectrum
of various jaw lesions in our institute.

Material and methods

60 consecutive cases of jaw lesions received
in the pathology laboratory at our institute
were analyzed. Cases of all age groups were
included.

Received samples were in the form of excision-
al biopsies which mostly contained soft tissues
along with bony particles as well as enucleated
cysts, hemimandibulectomy, and hemimaxille-
ctomy.

Pathologies of odontogenic cyst, odontogenic
tumor, fibro-osseous lesion, and giant cell le-
sion were included in this study. The lesions of
the oral cavity, soft tissue lesions, secondary
lesions, and inflammatory lesions of the jaw
were excluded.

For ease of understanding, lesions were gr-
ouped as odontogenic cyst, odontogenic tu-
mor, giant cell lesions, fibro-osseous lesions,
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and non-odontogenic cysts based on histo-
logic features.

Demographic details of the patients like
age, gender, and location of the lesions
along with the clinical details and radiologi-
cal findings of the jaw lesions were record-
ed. H&E stained slides were examined
under light microscopy. Consent was taken
for surgical procedure and implied consent
for histopathological analysis.

Results

A total of 60 jaw lesions were analyzed for
histopathologic type. Odontogenic cysts (55%)
were most common followed by odontogenic
tumors (25%), fibro-osseous lesions (10%),
giant cell lesions (5%), and non-odontogenic
cysts (5%). We found that dentigerous cyst and
odontogenic keratocyst was the most com-
mon odontogenic cysts, while ameloblastoma
was the most common odontogenic tumor.

The distribution of histologic types of jaw le-
sions according to their relative number is pre-
sented in Table 1.

Of all lesions, 32 (53.3%) occurred in males
and 28 (46.6%) in females (Table 2).

The mandible (n=36) was the most frequently
affected jaw bone as compared to the maxilla
(n=20). No information regarding the site was
provided in 2 cases. In two cases the lesion
was located in both the mandible and maxilla.
The anatomic locations of all cases are pre-
sented in Table 3.

The peak age of incidence was the second
decade followed by the third decade of life. The
ages of the patients ranged from 8 years to 80
years (Figure 1 and Table 4).

Radiologic findings were available in only 43
cases. We did a comparison of radiological
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Table 3. Distribution of various types of lesions according to their anatomic location

Histologic types Maxilla (20) Mandible (36)  Maxilla + mandible (02) No info (02) Total
Odontogenic cysts 13 18 2 0 33
Odontogenic tumor 1 13 - 1 15
Fibro-osseous lesion 4 2 - 0 6
Giant cell lesion 1 2 - 0 3
Non-odontogenic cyst 1 1 - 1 3

] Illlll'i‘l

0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80

Figure 1. Age wise distribution of jaw lesion.

appearance in those 43 cases (Table 5). We
observed that odontogenic cysts were unilocu-
lar as well as multilocular radiolucent lesions.
There was a presence of impacted teeth in
many cases. Ameloblastoma consisted of uni-
locular and multilocular cystic lesions along
with radiolucency in a few of the cases.
Odontomas were radiopaque radiologically.
Some cases of giant cell tumor were observed
to be radiolucent with granulomatous lesions.

Fibro-osseous lesions of the jaw were unilocu-
lar as well as multilocular in appearance. These
lesions were irregularly radioopaque with a
moth-eaten appearance radiologically.

Out of 60 cases, 50 cases showed a clinical-
histological correlation (83%, n=50/60).

Discussion

The World Health Organization classified odon-
togenic tumors in 1992 based on the consis-
tency of the tumor - solid and cystic [10].
Odontogenic cysts were divided into develop-
mental and inflammatory cysts. They are tu-
mors of odontogenic epithelium with or with-
out odontogenic ectomesenchyme. Unicystic
ameloblastoma, odontogenic keratocyst, den-
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B Odontogenic cyst
m Odontogenic tumor
Fibro-osseous lesion

Giant cell tumor

tigerous cyst, and radicular cyst
show a considerable overlap of
their diagnostic histopathologic
features in the presence of in-
flammation [11]. The use of pro-
liferative and antiapoptotic indi-
ces in these lesions might help
in understanding and differenti-
ating these lesions from others

® Non-odontogenic cyst [12]. Assessment of p63 in

odontogenic cyst and tumors
help in a better understanding of
odontogenic lesions’ pathogene-
sis and biological behavior [13].
Ki67 also helps in differentiating
these lesions [14].

We analyzed consecutive 60 cases of jaw
lesions. We observed that jaw lesions were
more common in the 2nd to 4th decade which
is similar to Ayaz et al. [15] and Prashant et al.
[3]. We observed that odontogenic cysts (55%)
were the commonest jaw lesion followed by
odontogenic tumor (25%) which was similar to
Ayaz et al. [15] and Prashant et al. [3]. When
comparing the sex distribution among the
cases of jaw lesion, it was observed that the
ratios of male vs. female were around 1.14:1.
A study by Prashant et al. [3] showed slight
female predominance, with M:F ratio being
1:1.13.

Various authors have reported the incidence of
odontogenic tumors from 19%-30% among
tumors of the mouth and jaw. We found the fre-
quency of odontogenic tumors among the jaw
lesions was 25%. We found that the mandible
was most affected jaw bone as compared to
the maxilla which is similar to Ayaz et al. [15]
[mandible (n=83) & maxilla (n=70)].

Odontogenic cyst: It was the commonest jaw
lesion (55%). Baghaei et al. reported the peak
incidence of odontogenic cysts to be in the third
and fourth decades of life [16]. In the study
done by Cabrini et al. highest prevalence of oral
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Table 4. Agewise distribution of jaw lesions

Odontogenic cyst Odontogenic tumor Fibro-osseous lesion  Giant cell tumor

Non-odontogenic cyst

0-10 01 00 00 00 00

11-20 09 06 02 01 01

21-30 08 03 02 00 01

31-40 o7 01 00 00 00

41-50 01 01 00 01 00

51-60 01 02 01 00 00

61-70 01 00 01 00 00

71-80 01 02 00 01 01

Table 5. Radiologic findings of jaw lesions

Radiologic Findings Odor;;(;%enlc Odotzt;)itranlc Gllae:icocnell Flbr(l)e-zisosr(]aous Non-odc(;z'iogenlc Total
Unilocular cystic lesion 7 1 8
Multilocular cystic lesion 4 1 5
Radioopaque - 3 3 6
Moth eaten appearance - - 1 - 1
Radiolucent lesion 10 4 2 15
Impacted tooth 12 2 14
Granulomatous lesion 1 1

cysts was at the age of 30-50 years [17].
Bataineh et al. reported the third to fifth
decades of life as the most common age range
[18]. We observed that the common age group
for the occurrence of the odontogenic cyst was
11-40 years. The mandible was the common-
est site for odontogenic cyst similar to Ayaz et
al. [15]. Among the odontogenic cysts, dentiger-
ous cyst (n=11) and odontogenic keratocyst
(n=11) were the commonest cystic lesions fol-
lowed by radicular cyst (n=10). Baghaei et al.
[16] reported that dentigerous cyst was the
commonest cyst (27.2%) followed by radicular
cyst (18.6%). In a study done by Prashant et al.
[3], a dentigerous cyst was the commonest
cyst. In a study done by Ayaz et al. radicular cyst
was the commonest [12].

A dentigerous cyst is a developmental cyst. It
is usually associated with an impacted tooth.
Radiograph of dentigerous cyst shows a cystic
lesion with an impacted tooth in the angle
region (Figure 2A). Grossly the cyst was usually
associated with an impacted tooth (Figure 2B).
Histopathologically they were lined by thin
non-keratinizing stratified squamous epitheli-
um (Figure 2C, 2D). Three cases of inflamed
dentigerous cyst were reported.
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A radicular cyst is an inflammatory cyst that
arises as a result of inflammation from the epi-
thelial residues (cell rests of Malassez) in the
periodontal ligament causing the death of the
dental pulp. Cysts arising in this way is found
mostly in the apices of involved teeth [3].
Histologically, radicular cyst is lined by prolifer-
ated stratified squamous epithelium with ar-
cading of basal cells. The fibrous capsule was
infiltrated by chronic inflammatory cells. Plas-
ma cells were also seen (Figure 3A, 3B). Hya-
line bodies referred to as Rushton’s bodies
were not found.

Odontogenic keratocyst (OKC) is a commonly
encountered developmental cyst. It has a po-
tential for aggressive clinical behavior and re-
currence [18]. Microscopic examination shows
uniform epithelial lining 6-10 cell layers thick
lacking rete ridges. The epithelium is character-
ized by palisaded basal cell layer and a thin
refractile corrugated parakeratinized lining lay-
er (Figure 3C, 3D). Budding of the basal layer
and “daughter cyst” formation are frequent
findings. If the cyst wall becomes secondarily
inflamed, the characteristic microscopic pat-
tern usually disappears. A sampling of large
cysts is important for identifying secondarily
inflamed OKC [19].
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Histopathologic spectrum and clinical correlation of lesions of jaw

Figure 2. Dentigerous cyst (A) Dental radiograph shows cystic lesion with impacted tooth in the angle region (Arrow),
(B) Gross specimen shows cyst with impacted tooth, (C, D) Photomicrograph shows inflamed dentigerous cyst (H&E

100%, 400x).

Figure 3. Radicular cyst (A, B) Photomicrograph shows radicular cyst. Chronically inflamed stratified squamous cyst
lining (H&E 100x, 400x%), Odontogenic keratocyst (C) Photomicrograph showing odontogenic keratocyst. Daughter
cyst is located within the wall of the main cyst (H&E 100x), (D) Cyst lined with a corrugated, parakeratinized surface
with palisaded columnar basal cells (H&E 400x).
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Figure 4. Ameloblastoma (A) Orthopantomogram (OPG) representing cystic lesion involving mandibular body, ra-
mus and angle region, (B) CT scan showing cystic lesion in the mandible with thinning of the cortical plates, (C, D)
Plexiform ameloblastoma (H&E 100x, 400x), (E) Follicular ameloblastoma (H&E 40x), (F) Photomicrograph show
reverse polarization of columnar cells with central stellate reticulum cells. A focus of keratinization (highlighted by
star*) (H&E 400x).

Odontogenic tumor: Verkhede et al. reported
odontogenic tumors without odontogenic ecto-
mesenchyme to be the most commonly en-
countered (76.6%) lesion in their study [20].
The authors also observed odontogenic tumors
to be more common in patients more than 5
years of age which was again similar to our find-
ings. Ameloblastoma (n=11) was the common-
est similar to the Ayaz et al. [15] and Baghaei et
al. [16]. The site of origin of ameloblastoma was
different in various studies. In all studies includ-
ing our findings, mandibular lesions were pre-
dominantly seen when compared to the maxil-
lary region. Radiologically, ameloblastoma pre-
sented as a unilocular and multilocular cystic
lesion (Figure 4A, 4B). Microscopically amelo-
blastoma can exhibit various patterns like fol-
licular, plexiform, desmoplastic and spindle
cell. Peripheral palisading and stellate reticu-
lum cells are common findings in all variants
(Figure 4C-F).

We found three cases of odontoma (Figure
5A, 5B). An adenomatoid odontogenic tumor
(Figure 5C, 5D) was seen in 1 case.
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Fibro-osseous lesion: Fibro-osseous lesions
constituted 10% of the lesions (n=6/60). Most
commonly they were seen in females. Maxilla
was the most common site. Among these
lesions, the cemento-ossifying fibroma (Figure
6A, 6B) constituted the commonest lesion
(50%; 3/6). Fibrous dysplasia constitutes
16.6% of lesions (1/6). We found one case of
osteo-fibrous dysplasia (Figure 6C, 6D) and
benign fibro-osseous lesion each.

Giant cell lesions: These constitute only 5% of
cases. We found only cases of giant cell repa-
rative granuloma (Figure 7A, 7B). Male pa-
tients were commonly affected. The mandible
was the commonest site.

We analyzed a very small number of cases. IHC
was a limitation in our study. There is a great
possibility of missing diagnosis of tumors. We
believe that more awareness should be encour-
aged among patients for regular clinical as well
as radiologic examination for timely diagnosis
and treatment of oral lesions.

Int J Clin Exp Pathol 2022;15(12):467-475
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Figure 5. Odontoma (A, B) Numerous disorganized profiles of dentin, enamel, and pulpal tissue (H&E 100x and
400x), Adenomatoid odontogenic tumor (C, D) Nodular and duct-like island of odontogenic epithelium (H&E 40x,
and 100x). Eosinophilc fibrillar structure in duct lumen (Highlighted by arrow).

Figure 6. Cemento-Ossifying fibroma (A, B) Plump to spindle cells with immature bone and osteoid deposition (H&E
40x and 100x), Osteofibrous dysplasia (C, D) Spindle cells with woven bone trabeculae lined by osteoblastic rim-
ming (H&E 40x and 100x%) (Inset H&E 40x).
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Figure 7. Giant cell tumor (A, B) Oval and spindle mononuclear cells with multinucleated giant cells and hemorrhage

(H&E 40x%, 100x).

Conclusion

Our main aim was to evaluate and correlate the
various clinical and histologic aspects of jaw
lesions. Based on histology, the distinction bet-
ween odontogenic cysts is difficult and almost
impossible when they are secondarily infected.
For definitive diagnosis clinical-radiological cor-
relation is needed.
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