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Abstract

The aim of the present study is to report the demographic and clinical characteristics of all jaw cysts diagnosed in a single
Oral Pathology Department. 5294 cases of jaw cysts diagnosed during a 38-year period were retrospectively collected and
classified according to the latest classification of Head and Neck Tumors of the World Health Organization. The patients’
gender and age, as well as the main clinical features of the cysts were retrieved from biopsy report forms. Jaw cysts were
more common in male patients, with a male to female ratio of 1.6:1. Most patients were in the 4th—6th decade of life, with a
mean age of 42.3 +16.1 years. There was no jaw predilection and the majority of lesions were more commonly encountered
in the anterior region of the maxilla, followed by the molar region of the mandible. The most common jaw cyst was radicular
cyst followed by dentigerous cyst, residual cyst and odontogenic keratocyst. The majority of jaw cysts are of inflammatory
origin and represent a sequale of pulp necrosis. However, other type of jaw cysts may also be found.
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Introduction (a) Odontogenic cysts of inflammatory origin
Jaw cysts are considered uncommon in clinical practice [1], a. Radicular cyst (RC)
although they constitute a large percentage of specimens b. Inflammatory Collateral Cysts (ICC)

in oral and maxillofacial pathology practice [2]. Jaw cysts
are classified as true cysts or pseudocysts, depending on the ~ (b) Odontogenic and non- odontogenic developmental

presence or absence of lining epithelium; as inflammatory or cysts
developmental based on their pathogenesis and odontogenic
or non-odontogenic according to the tissue of origin [3]. The a. Dentigerous cyst (DC)
recent World Health Organization (WHO) classification of b. Odontogenic Keratocyst (OKC)
Head and Neck Tumors 2017 [4] included jaw cysts and c. Lateral periodontal cyst (LPC) and botryoid odon-
classified them as follows: togenic cyst (BOC)

d. Gingival cyst (GC)

e. Glandular odontogenic cyst (GOC)
This study was presented as poster presentation in the 14th f. Calcifying 0 c}ontogemc CySt,(COC)
Biennial Congress of the European Association of Oral Medicine g. Orthokeratinized odontogenic cyst (OOC)
(EAOM). h. Nasopalatine duct cyst (NDC)
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The most significant changes in the new classification

Oral Medicine, Dublin Dental University Hospital, Dublin, compared to the previous one [5], refer to the replacement
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of keratocystic odontogenic tumor and calcifying cystic
odontogenic tumor by OKC and COC respectively. The re-
instatement of these entities in the cyst group is in accord-
ance with two previous WHO classifications [6, 7]. In addi-
tion, ABC and SBC are classified as “bone cysts” [4] instead
of “bone related lesions” [5]; OOC is considered a distinct
entity [4], whereas in previous classifications it was either
not mentioned [5], or was reported as a variant of odon-
togenic keratocyst [7]; buccal bifurcation cyst (BBC) and
paradental cyst (PDC) are included under the collective term
“inflammatory collateral cysts” [4]; new diagnostic histo-
pathological criteria are proposed for the GOC [4]; finally,
NDC is the only non-odontogenic cyst which is included in
the new classification [4], whereas nasolabial cyst, is omitted
as a soft tissue cyst [8].

To the best of our knowledge, the latest WHO classifica-
tion has been applied only in one study of jaw cysts, consid-
ering pediatric patients [9]. The aim of the present study is
to report the demographic and clinical features of jaw cysts
of a single center classified according to the latest WHO
classification of Head and Neck Tumors [4].

Materials and Methods

This is a retrospective study on pathology material. All cases
of jaw cysts diagnosed from 1980 to 2017 were retrieved
from the files of the Department of Oral Medicine and
Pathology and diagnoses were confirmed by studying rep-
resentative 5 pm thick hematoxylin and eosin stained tissue
sections, following the latest WHO classification of Head
and Neck Tumors [4]. The age and gender of the patients,
as well as the location of the lesions were collected from the
biopsy request forms and were tabulated using Microsoft
Excel® 2016. Concerning location, each jaw was divided
into six regions named anterior (area of anterior teeth), pre-
molar (area of premolars), molar (area of molars and distal
of them) and combinations of the aforementioned regions
to encompass lesions which extended to more than one area
(anterior-premolar, anterior-molar, premolar-molar). The
study was approved by the Ethics and Research Committee
of the Department of Dentistry, School of Health Sciences,
National and Kapodistrian University of Athens, Greece
(Ref.367/22.06.208).

Results

Out of 32.701 biopsies retrieved during a 38-year study
period, 5294 cases of jaw cysts were detected, represent-
ing approximately 16.2% of the total number of cases. The
diagnosis was modified in the following cases:
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e Out of 57 cases diagnosed as GOC, 19 fulfilled the new
diagnostic criteria [4], whereas the remaining were re-
classified as RC (22 cases), DC (10 cases), residual cysts
(RDC) (5 cases) and NDC (1 case).

e One case initially diagnosed as OKC was re-classified as
0O0C, as the lining epithelium was orthokeratinized.

e Six cases diagnosed as globulomaxillary cysts were re-
classified as RC (5 cases) and DC (1 case).

All diagnoses are tabulated in Table 1. RC was the most
common jaw cyst representing 57.3% of the total sample
size. RC reached an even higher percentage of 71.4% with
the addition of RDC, which is a “radicular cyst that remains
in the jaws after extraction of the affected tooth” [4]. The
second most common jaw cyst was DC (14.5% or 14.6%
with the inclusion of eruption cyst (EC) which is “a variant
of dentigerous cyst found in the soft tissues overlying an
erupting tooth” [4]) followed by OKC (8.2%).

A minority of patients presented with more than one cyst:
47 patients had two, 3 patients three and 1 patient four RCs;
7 patients had two and 1 patient three RDCs; 20 patients
presented with two and 1 patient with four DCs; 15 patients
had two, 8 patients three and 3 patients four OKCs; Finally,
1 patient developed two OOCs. Concerning OKC, accord-
ing to the information provided by the biopsy request forms,
nine patients were already diagnosed with Basal Cell Nevus
Syndrome (BCNS) (OMIM #109400). Of those patients, 2
had one OKCs, 4 had two and 3 patients four OKCs.

As a whole, jaw cysts were more common in males
(61.9%) compared to females (38.1%) (Fig. 1; Table 1). Most

Table 1 Number of cases of each jaw cyst

Cyst Number of cases (%) % of male % of Male:
patients  female female
patients ratio
All cysts 5294 (100) 61.9 38.1 1.6:1
RC 3035 (57.3) 59 41 1.4:1
DC 766 (14.5) 65.3 34.7 1.8:1
RDC 749 (14.1) 74.2 25.8 2.9:1
OKC 436 (8.2) 56.7 433 1.3:1
NDC 129 2.4) 66.7 333 2:1
PDC 53 (1) 52.8 47.2 1.1:1
LPC 31 (0.6) 51.6 48.4 1.1:1
CcoC 19 (0.4) 42.1 57.9 0.7:1
GOC 19 (0.4) 68.4 31.6 2.2:1
00C 15 (0.3) 92.9 7.1 13:1
GC 13 (0.2) 385 61.5 0.6:1
ABC 11 (0.2) 36.4 63.6 0.6:1
SBC 9(0.2) 222 77.8 0.3:1
EC 5(0.1) 60 40 1.5:1
BBC 4(0.1) 75 25 3:1
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Fig.1 Number of male and female patients for each jaw cyst

patients were in the 4th -6th decade of life with a mean age
of 42.3+16.1 years (median age 42 years) (Tables 2, 3). The
difference in the mean age between males (43.2 + 16 years,
median age 43 years) and females (40.8 + 16.2 years, median
age 40 years), was not statistically significant. There was no
predilection for either jaw (Fig. 2). Most cases appeared in

the anterior region of the maxilla and the molar region of
the mandible (Table 4).

COC, GC, ABC and SBC were more common in female
patients and ABC, SBC, EC and BBC occurred in younger
patients. DC, OKC, LPC, GC and ABC more commonly
developed in the mandible. PDC, SBC and BBC occurred

Table2 Age of patients in years Cyst

Mean age of all patients (age

range) (median age)

Mean age of male patients
(age range) (median age)

Mean age of female
patients (age range)
(median age)

All cysts
RC
DC
RDC
OKC
NDC
PDC
LPC
cocC
GOC
00C
GC
ABC
SBC
EC
BBC

42.3+16.1 (0.5-93) (42)
41.2+ 14.4 (2-93) (40)
38.7+18.4 (0.5-86) (40)
50.5+14.6 (11-93) (50)
42.5+19.4 (5-84) (42.5)
46.6+16.3 (9-85) (45)
29.3+7.2 (18-56) (28)
51.1+15.6 (12-81) (52)
44.3+22 (14-92) (37.5)
51.1+ 14.4 (30-84) (50.5)
48+19.5 (20-81) (45)
52.5+10.4 (35-65) (57)
24.8+16.4 (8-55) (16)
21.8+12.3 (14-51) (16)
8.2+4 (2-13) (9)
8.4+2.6 (6-12) (7.75)

43.2+16 (0.5-92) (43)
41.4+ 14 (2-86) (40)
39.8+18.6 (0.5-86) (42)
51.7+14.3 (11-92) (51)
43.5+19.2 (7-84) (44)
47.3+17.4 (9-85) (46.5)
28.8+8.3 (18-56) (26.5)
46.5+16.5 (12-72) (46)
47.8+20.6 (28-92) (42)
49.5+16.1 (30-84) (50)
50.1+18.5 (28-81) (45)
58.2+3.7 (54-63) (59)
21.3+15.9 (12-45) (14)
33.5+24.7 (16-51) (33.5)
6.3+3.8 (2-9) (8)
7.2+ 1.3 (6-8.5) (7)

40.8+16.2 (1-93) (40)
40.8+15.1 (7-93) (40)
36.6+17.8 (1-77) (36)
46.8+15.2 (12-93) (46)
41.3+19.6 (5-80) (40)
45+ 14.7 (16-80) (45)
29.7+6 (21-44) (28.5)
55.8+13.6 (24-81) (58)
41.6+23.7 (14-82) (32)
55.4+8.3 (43-64) (55)
20 (20) (20)

48.9+11.8 (35-65) (49)
26.9+ 17.6 (8-55) (23)
18.6+6.5 (14-32) (15)
11+£2.8(9-13) (11)

12 (12) (12)
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Fig. 2 Jaw distribution for each jaw cyst

exclusively in the mandible, whereas NDC exclusively in
the maxilla.

Discussion

In this retrospective study based on pathology material, the
demographic and clinical features of 5294 jaw cysts are
described. In Table 5, the results of the present study are
compared to those of previous ones with a sample of at least
1000 patients [2, 10-17]. It should be noted that the sample
size of the present study is the 3rd largest in the literature
following Daley’s et al. [17] and Jones’ and Franklin‘s [2]
investigations. Four out of ten studies included in Table 5
[11, 12, 14, 16] included only odontogenic cysts, whereas
two studies [2, 10] provided details on the majority of jaw
cysts.

Jaw cysts in our study represented approximately 16.2%
of all biopsies accessioned during a 38 year period. Jones
and Franklin [2] reported 6164 cysts among 44,007 (14%)
biopsies during a 30-year period. Tekkesin et al. [13], 5003
cases in a total of 42,296 biopsies (11.8%) during a 40-year
period and Daley et al. [17] 6996 cysts among 40,000 cases
(17.5%) during a 27-year period. The results of the three
aforementioned studies and the present study, confirm that
jaw cysts are not a rarity in an oral and maxillofacial pathol-
ogy department.

Odontogenic cysts in the present study accounted for
97.2% of the sample size, which is comparable to 97.6%

and 95.8% reported by Lo Muzio et al. [10] and Jones and
Franklin [2], respectively. In the majority of the studies
included in Table 5 [2, 11, 12, 14-17] RC was reported as
the most common jaw cyst followed by DC, OKC and RDC.
In the present study, RDC was more common than OKC,
whereas in the study of Tekkesin et al. [13], OKC was the
second most common jaw cyst, after RC, followed by DC
and RDC, while in the study of Lo Muzio et al. [10] OKC
was not included in the sample and as such after RC, the
most common jaw cysts were DC and RDC.

Differences in the origin of the study material, as well as
the classification adopted [10, 17] may account for minor
differences among the studies. The demographic and clini-
cal characteristics of RC, DC, RDC, PDC, GOC, LPC, GC
and EC in the present study are in accordance with those
reported in the excellent review presented by Lo Muzio et al.
[10]. However, as there are more recent systematic reviews
on LPC, GC [18] and GOC [19], those cysts, as well as
OKC, O0C, COC, NDC, ABC, SBC and BBC will be fur-
ther analyzed.

In a recent systematic review [20], OKC showed a male
predominance with a male to female ratio of 1.5:1. The
majority of patients were in the 2nd-4th decade of life with
a mean age of 37.81 +6.33 years and most lesions devel-
oped in the posterior part of the mandible. In the present
study, OKC had a slight predilection for males and for
the molar region of the mandible, but the majority of the
patients were in the 4th—6th decade of life with a mean age
of 42.5 + 19.4 years. Differences in the mean age of patients

@ Springer
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may be attributed to the variability in the clinical and demo-
graphic characteristics of OKC among ethnic groups [20]. In
the present study patients diagnosed with BCNS represented
approximately 2.2% of all OKC patients, in contrast to the
7% reported previously [20]. It is possible that more patients
in our study, especially younger ones [21] or those with mul-
tiple lesions [22] could have been diagnosed with BSNS.
However, as we relied solely on the information provided
in the biopsy request forms, no such conclusions could be
drawn, as the diagnosis of the syndrome is based on specific
diagnostic criteria [21]. This limitation also holds for the
recurrence rate which in our study was only 5.2% compared
to the 16.5% reported in a recent systematic review [23].

In a systematic review by MacDonald-Jankowski [24],
OOC showed a male to female ratio of approximately 2:1;
most patients were in the 2nd-4th decade of life with a mean
age of 34.89 +5.28 years; and the posterior mandible was
most frequently involved. In contrast, in our study, only 1 out
of 15 cases presented in a female patient and the majority of
the patients were in the 3rd, 4th and 6th decade of life with
a mean age of 48+19.5 years. A predilection for the molar
region of the mandible was also found.

de Arruda et al. [25] carried out a systematic review of
the literature on ghost cell odontogenic lesions of the jaws.
In their study [25] COCs exhibited no gender predilection,
as 51.8% of the patients were males and 48.2% females and
the majority of the patients were in the 2nd decade of life
with a mean age of 30.7 +21 years. Furthermore, no predi-
lection for either jaw was noted with 51.7% cases affecting
the mandible and 48.3% the maxilla [25]. In addition, no
predilection for a specific anatomical region of jaws was
noted with 47.5% of cases developing in the anterior region,
43.9% in the posterior region, while 8.6% extended from the
posterior to the anterior region [25]. Among the 19 COCs of
our sample, females comprised 57.9%, most patients were in
the 3rd-5th decade of life with a mean age of 44.3 +22 years,
and 61.1% of the lesions involved the mandible, without
predilection for any specific region.

Considering LPC, a recent systematic review [18]
reported that 52.6% of the cases occurred in males; most
patients were in the 4th-6th decade of life with a mean age
of 46.8 +£12.5 years; 69.8% of LPC involved the mandible,
while the more common regions were in descending order
the mandibular premolar region (25.9%), the maxillary ante-
rior region (23.6%) and the mandibular anterior-premolar
region (18.4%). Those findings are comparable to those
of the 31 LPC cases of the present study, where 51.6% of
the patients were males, most patients were in the 5th-7th
decade of life with a mean age of 51.1+15.6 years, while
67.7% of the lesions affected the mandible, in particular the
premolar (38.7%) and anterior (19.4%) regions.

In the systematic review of Chrcanovic and Gomes
[18], 58.4% of GC manifested in females, the majority of
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the patients were in the 6th decade of life with a mean age
of 48.6 +12.9 years, and 76.5% of lesions occurred in the
mandible, specifically in the anterior-premolar (35.7%) and
anterior region (27.7%). This data is in agreement with our
findings as 61.5% of GC cases appeared in females, mostly
in the 6th decade of life with a mean age of 52.5+10.4
years, and 69.2% of lesions developed in the mandible and
specifically in the anterior region (53.8%).

The aforementioned authors, performed a systematic
review on GOC [19] applying diagnostic criteria compara-
ble but not identical to those of WHO 2017 [4]. According
to their investigation [19], 53.6% of the patients were males;
the majority of the patients were in the 5th and 6th decade
of life with a mean age of 48.1 +13.1 years and 73.2% of the
lesions occurred in the mandible and specifically in the ante-
rior-premolar (20.5%), anterior-molar (15.9%) and the ante-
rior (14.8%) regions. A recurrence rate of 21.6% was also
reported [19]. Based on the criteria of the recent WHO clas-
sification [4], of the 57 cases with a diagnosis of GOC in our
material, only 19 were considered consistent with GOC. The
majority of patients (68.4%) were males, mostly in the 5th
and 6th decade of life with a mean age of 51.1 + 14.4 years.
55.6% of cases involved the maxilla while the most common
locations were the mandibular molar region (35.3%) and the
anterior region of the maxilla (23.5%).

The data of three large epidemiological studies on NDC
[26-28] showed that in 102 cases of NDC, males were
affected in 66.7% of the cases and the mean age of the
patients was 42.7 + 18.54 years [26], 37.4 years [27] and
46.8 years [28] respectively. Jones and Franklin [2], who
have reported the largest number of NDCs to date along with
its demographic characteristics, also showed that this type
of cyst is more common in male patients (66.2%) and the
mean age of the patients is 48.3 + 15.4 years. The results of
the present study, are in accordance with the aforementioned
data of the literature as the majority of patients (66.7%) were
males, mostly in the 4th-7th decade of life and a mean age
of 46.6+16.3 years.

According to the largest study on ABC in the maxillofa-
cial area [29], male patients constituted 57.5% of the cases,
the majority of the patients were in the 2nd decade of life
with a mean age of 20.7 +2.5 years, and 71.8% of lesions
involved the mandible, with the posterior regions being more
commonly affected in both jaws. In our sample of 11 ABCs
63.6% affected female patients, mostly in the 2nd decade of
life with a mean age of 24.8 +16.4 years and 81.8% of the
lesions involved the mandible, while the most common loca-
tion was the mandibular molar region (45.5%).

SBC and BBC were uncommon in our material with
only 9 and 4 cases respectively. SBC has a female predom-
inance (77.8%), the majority of patients were in the 2nd
decade of life with a mean age of 21.8 +12.3 years, and all
lesions involved the mandible. Combining the demographic
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characteristics of the three large case series regarding SBCs
[30-32], it can be assumed that this lesion has no gender
predominance with 59 cases (48.4%) occurring in males
and 63 (51.6%) in females. Peacock et al. [32] reported that
the mean age of patients of their study was 30 years while
Perdigio et al. [30] and Chadwick et al. [31] provided sepa-
rately the median and mean age respectively for females (18
[30] and 18.8 [31] years) and males (16 [31] and 18.2 [30]
years). In two studies [31, 32] in which the location was
reported, 95.5% of SBC cases were located in the mandible,
particularly in the posterior areas. BBC in the present study
occurred in three males and one female patient, all in the
buccal aspect of the first molar with the mean age being
8.4 +2.6 years. Our findings are comparable to those of the
largest study on BCC [33] but no bilateral case was detected
in contrast to 23.6% of bilateral occurrence which has been
reported in the aforementioned study.

Conclusion

Jaw cysts are common in oral and maxillofacial pathology
practice. Most are of odontogenic origin, mainly radicular
cysts, although other types may also be found, most com-
monly dentigerous cysts and odontogenic keratocysts. The
clinical and demographic characteristics of jaw cysts in the
present study, are in accordance with other large retrospec-
tive studies or systematic reviews. However, this study is the
only large retrospective study based on the 2017 WHO clas-
sification of Head and Neck Tumors [4]. More studies using
this classification will help to determine the exact incidence
and specific clinicopathological features of jaw cysts.
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