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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Odontogenic cysts, generally classified as
inflammatory or developmental, in dental practice are usually
identified incidentally, on routine exams and constitute an
important aspect of oral and maxillofacial pathology. A few
literature sources provide epidemiological data on odontogenic
cysts and tumors. However, these findings may help us to
better understand such lesions and improve the diagnosis of
odontogenic cysts and tumors. The variability of data obtained
with other studies can be attributed to various sociodemographic
factors.

The aim: This study was performed to evaluate the prevalence
and age, gender and site distribution of dentigerous cysts.

Methods: The data presented in this article are the result of a
retrospective study conducted at the at the Clinic and Polyclinic
for Oral, Maxillofacial, and Facial Surgery Ludwig Maximilian
University, Germany. Of the 392 odontogenic cysts studied,
130 were found to be dentigerous cysts. The following variables
were analyzed: histological type, age, gender and anatomic
location.

Results: The results of our study showed a similar frequency
of odontogenic cysts as compared to other results with findings
in the literature and populations of the world, with radicular
cyst being identified as the most frequent odontogenic cyst. In
our cohort, radicular cysts constituted 57.9%, the percentage
of dentigerous cysts was 33.17%. The mandible (81.54%) was
significantly more affected than the maxilla (16.15%), and the
cysts were mostly located in the molar region (60.5%). Male
patients were more affected by odontogenic cysts, constituting
66.07% compared to females at 33.93%.

Conclusion: All histologically confirmed radicular cyst,
dentigerous cyst, eruption cyst, residual cyst, and lateral
periodontal cyst are identified in our patients by using different
criteria. Cases were evaluated based on cyst gender, age and site
distribution. Radicular cysts and dentigerous cysts were more
frequently diagnosed but residual cyst, eruption cyst, and lateral
periodontal cyst occurred much less frequently. Our results
essentially confirmed the data of previously published studies.
A significant association between dentigerous cyst prevalence
and patient gender was identified. In pediatric patients,
dentigerous cysts were often more frequent in girls than in boys.
Significantly statistic relationship was found between this cyst
frequency and age.

Key words. Odontogenic cysts,
epidemiology, age, gender, location.

dentigerous  cysts,

Introduction.

Odontogenic cysts are pathological unilocular or multilocular
radiolucent lesion with cavities that can be filled with liquid,
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pasty contents, or gas. They are bounded by a connective
tissue capsule, that is, the cyst walls (or membrane), and can
be located in bone or soft tissue. The inner layer of the cyst
wall is covered from the outside inward by a layer of by fibrous
connective tissue and single or multiple layers of squamous
epithelial tissue. This epithelial lining can also have different
histological features.

The dentigerous (follicular) cyst, also known as a dentigerous
cyst forms around an unerupted, retained, and displaced tooth,
attaching to the enamel-cement junction [1-3]. Epithelial-lined
developmental such cyst type forms with accumulation of
fluid between the crown of an unerupted tooth and the reduced
enamel epithelium of that tooth. Its capsule mainly consists of
dental follicle and enamel epithelium [4,5].

Development of dentigerous cyst is determined with an
increasing of fluid between tooth crown and enamel epithelium
or between layers of epithelium. Dentigerous cysts mainly
develops as a cause of development anomalies. According
to a relative location to causative tooth such cysts classified
some forms; Pericoronal Type (Central Type), Lateral Type
and Interradicular Type [6-8]. When cyst process covers or
surrounds all tooth crown its accepted as a central type. In the
cyst surrounds the causative tooth crown partially [9]. During
central and partially types of cyst attach to the enamel-cement
junction. But in interradicular type main mass of cyst localized
between roots. In practice, mainly seen central type. Lateral and
interradicular types are rare than central type [10,11]. Clinically
they determine mainly by radiological methods, for example
with X-ray.

The aim of this study was performed to evaluate the prevalence
and age, gender and site distribution of dentigerous cysts.

Materials and Methods.

Study Design: The basis of this monocentric retrospective
study comprises a total of 392 odontogenic cysts in 344 patients
from the Clinic and Polyclinic for Oral, Maxillofacial, and Facial
Surgery at Ludwig Maximilian University, Campus Innenstadt,
treated on an outpatient, inpatient, and day patient basis.

Inclusion Criteria: All patients with histologically confirmed
odontogenic cysts (radicular cyst, dentigerous cyst, eruption
cyst, residual cyst, and lateral periodontal cyst) treated at
the Clinic and Polyclinic for Oral, Maxillofacial, and Facial
Surgery at Ludwig Maximilian University, Campus Innenstadt,
on an outpatient, inpatient, and day patient were included. The
excised tissues were examined and histologically evaluated
by the Institute of Pathology, Ludwig Maximilian University,
Munich.

Age and Gender: The age and gender distribution of the
entire patient cohort and individual cyst types were determined.
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The relationship between the age and gender of patients with
odontogenic cysts was analyzed. Patients were divided into two
main groups: a) 0-16 years and b) over 16 years. Additionally,
patients were also divided into decades of life.

Evaluation of Imaging: Radiological evaluation and
determination of cyst localization were carried out using
preoperatively created panoramic layer images (OPT), dental
X-ray images, bite images, lower jaw overview images
according to Clementschitsch, digital volume tomography
(DVT), magnetic resonance tomography (MRT), and computed
tomography (CT). The description in the respective operation
report was also used for localization determination. Both the
upper and lower jaw were divided into individual regions
(Figure 1).

Figure 1. Cyst locations in the upper and lower jaw he upper jaw was
divided into anterior area (4), premolar area (B), molar area (C) and
the lower jaw was divided into anterior area (D), premolar area (E),
molar area (F) and ascending mandibular ramus (G). The localization
boundaries are shown in red.

Data Processing and Analysis: The statistical analysis used
SAS 9.3 software (SAS Institute, Cary NC). Other software
programs, such as Microsoft Word® 2007 (word processing),
Microsoft Excel® 2007 (tabular presentation of patient data),
and Microsoft PowerPoint® 2007 (graphical presentation of
results), were also utilized. A descriptive analysis of all collected
patient data was performed.

Results.

Evaluation of General Patient Data: From January 2003
to June 2014, 344 patients with 392 odontogenic cysts were
treated at the Clinic for Oral, Maxillofacial, and Facial Surgery
at Ludwig Maximilian University.

Distribution of Cyst Entities: The analysis of the patient
cohort predominantly revealed radicular and dentigerous
(follicular) cysts, constituting 91.07% (n=357 cysts) of the total.
Residual cysts represented 5.1% (n=20 cysts). Eruption cysts
(2.8%, n=11 cysts) and lateral periodontal cysts (1.03%, n=4
cysts) occurred infrequently (Figure 2).

Age-Specific Distribution of Cyst Entities: Radicular and
dentigerous cysts were diagnosed more frequently in adults
(93.21%, n=316) and pediatric patients (77.36%, n=41).
Figures 3 and 4 depict the cyst distribution in children and adult
populations.

Age and Gender Distribution: Male patients were more
affected by odontogenic cysts, constituting 66.07% (n=259)
compared to females at 33.93% (n=133). In the adult patient
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cohort, males also dominated with 67.84% (n=230), while
females constituted 32.16% (n=109), resulting in a ratio of 2.1:1
(male: female). In patients with all odontogenic cysts under 16
years, the gender distribution was more balanced (54.71%,
n=29 male; 45.29%, n=24 female), resulting in a ratio of 1.2:1.
The youngest patient was 11 months old, and the oldest was 92
years old. The majority of cases, regardless of gender, occurred in
the 5th decade, accounting for 20.9% (n=82). 4th decade followed
with 19.4% (n=76). However, patients with follicular cysts after
distribution across gender-independent life decades, it was observed
that the majority of follicular cysts, 24.6% (n=32), occurred in the
age group between 41-50 years, followed by the patient group
between 51 and 60 years with 17.7% (n=23) (Figure 5).

Distribution of cyst entities in the entire patient population (n=392)

2.8% ,1.0%
5.1% iy

= Radicular
= Dentigerous

= Residual

33.2%

Eruption

57.9%
= Lateral periodontal

Figure 2. Distribution of cyst entities in the entire patient population
(n=392) Radicular cyst 57,9 % (n=227); Dentigerous cyst 33,17 %
(n=130); Residual cyst 5,1 % (n=20),; Eruption cyst 2,8 % (n=11);
Lateral periodontal cyst 1,03 % (n=4).

Distribution of cyst entities in the pediatric patient population (n=53)
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Figure 3. Distribution of cyst entities in the pediatric patient population
(n=53) Radicular cyst 28,3 % (n=15), Dentigerous cyst 49,06 %
(n=26), Residual cyst 0 % (n=0), Eruption cyst 20,75 % (n=11),
Lateral Periodontal cyst 1,89 % (n=1).

Gender-specific age distribution across life decades revealed a
concentration in female patients during adolescence (11-20) and
in male patients in middle adulthood (41-50). In patients with
dentigerous cysts under 16 years old, gender ratio was 46.15%
(n=12) male, 53.85% (n=14) female. In spite of it, in adult
patients with dentigerous cysts that ratio was 74.04% (n=77)
male, 25.96% (n=27) female. For all patients with that type of
cysts gender ratio was 68.46% (n=89) male, 31.54% (n=41)
female (Figure 6).



Distribution of cyst entities in the adult patient population (n=339)
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Figure 4. Distribution of cyst entities in the adult patient population
(n=339) Radicular cyst 62,54 % (n=212), Dentigerous cyst 30,67 %
(n=104), Residual cyst 5,9 % (n=20), Eruption cyst 0 % (n=0), Lateral
Periodontal cyst 0,89 % (n=3).
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Figure 5. Gender-unspecific age distribution (by decades of life) of
dentigerous (follicular) cysts (n=130).
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Figure 6. Gender distribution of the entire patient population (n=130),
adult (n=104) and pediatric patients (n=26) with dentigerous cysts.
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Figure 7. Location of dentigerous cysts in adult (n=104), pediatric
(n=26) and entire patient population (n=130). Y - axis: percentage of
follicular cysts, X - axis: location (upper jaw, lower jaw - lower jaw).
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Localization dentigerous cysts were predominantly located in
the mandible (81.54%, n=106). The most affected area in the
mandible was the molar region, accounting for 60.5% (n=89),
while in the maxilla, it was the anterior tooth region, with 8.2%
(n=12) (Figure 7).

Discussion.

In this study, 392 odontogenic cysts were examined in a total
of 344 patients, and the results were evaluated. The WHO
classification of odontogenic tumors and cysts from 2005
served as the basis [12,13]. Although many studies conducted
since 2005 have often analyzed odontogenic keratocyst along
with odontogenic cysts [14-16]. We did not include keratocystic
odontogenic tumors according to the 2005 classification. he
ratio of individual cyst entities was similar in different patient
cohorts in many studies. Radicular cysts usually accounted for
approximately 50%-54%, and dentigerous cysts for about 20%-
24% of cyst entities [17-22].

In our cohort, radicular cysts constituted 57.9%. Yet, the
percentage of dentigerous cysts in our study was 33.17%.
Our results showed that the frequency of cysts significantly
decreased from the 7th decade of life onwards. A possible cause
for this could be the extensive tooth loss in this age group and
the irregular attendance of control examinations by patients with
care needs due to health complaints. The literature commonly
describes dentigerous cysts as the second most prevalent
type of all odontogenic cysts and the most frequent form of
developmental odontogenic cysts by various authors [23-25].
Our results essentially aligned with this. In our study, males
were more affected (68.46%) than females (31.54%). Numerous
studies also reported higher occurrences in males, ranging from
61% to 74.2% (over 60%), compared to females [26,27].

However, other studies reported the percentage of affected
male patients at 52% to 57.3% (below 60%) [28,29]. In pediatric
patients, other studies showed that dentigerous cysts were often
more frequent in boys than in girls [30,31]. In contrast, our study
showed a higher percentage of affected girls (53.85%) than boys
(46.15%). Numerous authors described dentigerous cysts most
commonly in the 2nd decade of life [32,33].

In our cohort, patients in the 5th decade of life accounted for
the highest proportion, at 24.6%, when affected by a dentigerous
cyst. Similar results were reported in retrospective study of
an English population (United Kingdom) [34]. In both the
aforementioned study and ours, the 6th decade presented as the
second most common period of affliction. In numerous studies,
dentigerous cysts were predominantly found in the mandible,
especially in the molar region [35-37] and the maxillary anterior
tooth region [38]. Other described an exception, with the most
common localization in the mandibular premolar region. [39].
In our study, the mandible (81.54%) was significantly more
affected than the maxilla (16.15%), and the cysts were mostly
located in the molar region (60.5%). The mandibular premolar
region was identified as the second most common localization.
In pediatric patients, numerous studies indicated a preference
for dentigerous cysts in the maxilla [40-43].

However, in our study, the most frequent location was the
mandible, accounting for 73.08%. This could be explained by
the fact that younger patients often have retained and displaced



wisdom teeth, which cannot erupt properly due to lack of space.
This impeded eruption is a cause of dentigerous cyst formation.
Such cysts are often detected during orthodontic treatment of
pediatric patients and referred for therapy. In 19.23% of cases,
the maxilla alone, and in 7.69% of cases, the maxilla together
with the maxillary sinus were affected. The dentigerous cysts
in this study were mostly located in the 3rd and 4th quadrants,
especially in the molar region. This could be related to retained
and displaced wisdom teeth, which are often not removed and
thus remain retained for a long period. The age distribution of
patients with dentigerous cysts also showed that the majority in
our study was in the 5th and 6th decades of life. This confirms
that older patients often present with such findings, which are
diagnosed and treated late due to their asymptomatic course.

Conclusion.

All histologically confirmed radicular cyst, dentigerous
cyst, eruption cyst, residual cyst, and lateral periodontal cyst
are identified in our patients by using different criteria. Cases
were evaluated based on cyst gender, age and site distribution.
Radicular cysts and dentigerous cysts were more frequently
diagnosed but residual cyst, eruption cyst, and lateral periodontal
cyst occurred much less frequently. Our results essentially
confirmed the data of previously published studies. A significant
association between dentigerous cyst prevalence and patient
gender was identified. In pediatric patients, dentigerous cysts
were often more frequent in girls than in boys. Significantly
statistic relationship was found between cysts frequency and
age.
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