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Background: Odontogenic cysts have the potential to transform into neoplasms. However, the characteristics of those which transformed
to neoplastic tissues have not been well described and the exact causes of that phenomenon are not yet clear. Objectives: This study
aims to describe characteristics of odontogenic cysts that transformed into neoplasms and to look for their potential etiologies.
Data Sources: English-written studies indexed in PubMed, Science Direct, and Proquest were assessed using keywords verified by Medical
Subject Headings: ‘Odontogenic Cyst’ and ‘Neoplastic Cell Transformation’. Study Eligibility Criteria: Preferred Reporting Items for
Systematic Review and Meta-analysis (PRISMA) guidelines were used as guidance. Participants: Following steps in PRISMA guidelines,
19 articles were fully reviewed (three case series and 16 case reports) with 27 subjects of 16 males (59%) and 11 females (41%) from 15 to
86 years old. Results: Cystic origins were eight dentigerous cysts, four odontogenic keratocysts, two residual cysts, one radicular cyst, one
calcifying odontogenic cyst, one follicular cyst, one glandular odontogenic cyst, and nine unspecified odontogenic cysts that transformed to
ameloblastoma (3 cases) and carcinoma (24 cases). Limitations: Neoplastic transformations of odontogenic cysts arose from epithelial remnants
of'inadequate odontogenic cyst removal and chronic inflammation due to infection. However, the exact causes of their transformations remain
unclear. Conclusions: Therefore, careful removal of odontogenic cysts and regular postoperative follow-ups are key to prevent recurrence
and neoplastic transformation. Future studies are needed to investigate potential causes of neoplastic transformation of odontogenic cysts.
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tumours, and even nonodontogenic malignant tumours.*
However, the frequency of these neoplastic transformations are
known to be low.!! In the literature, studies that purposefully
investigated the characteristics of those cystic lesions that
transformed into neoplastic tissues and the causes of those

INTRODUCTION

The jaw acts as the ‘host’ for cysts and tumours because its
tissues are involved in tooth formation.!"! Odontogenic cysts
are pathological cavities lined with epithelium and filled with
fluid, semisolid, or gaseous material, which develop from

the remnants of odontogenic apparatus, while odontogenic
tumours are solid tissue masses, which are not necessarily
neoplastic.** A considerable amount of odontogenic lesions
have been reported in the literature globally.’J Among all
cysts, odontogenic cysts had a prevalence of 15.31%, with
radicular cysts being the most frequently found odontogenic
cysts (48.67%), then dentigerous cysts, odontogenic
keratocysts, and calcifying odontogenic cysts.?!

In addition to their high prevalence, odontogenic cysts have the
potential to transform into neoplastic lesions.™ Several studies
stated the epithelial remnants of odontogenic cysts as the
main origin of odontogenic cysts transforming into neoplastic
lesions, such as ameloblastomas, adenomatoid odontogenic
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transformations have not been reported.

In this systematic review, we assessed 19 studies reporting
the transformation of odontogenic cysts to neoplasms to
systematically review the characteristics of odontogenic
cysts that transformed into neoplastic lesions and to look for
potential etiologies of those phenomena.
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MEeTHODS

An electronic search was performed using Science Direct,
ProQuest, and PubMed databases for English-written scientific
literatures published between April 2012 and April 2022 on
odontogenic cyst transformation to neoplasms using keywords
specified as shown in Table 1.

Inclusion criteria were analysed based on the PICOS

components as follows:

* P =population = all odontogenic cyst lesions

* I = intervention = analysis of neoplastic transformation
of odontogenic cysts

* C = comparison = comparison of various types of
odontogenic cysts and transformed neoplastic lesions

* O =outcomes = clinical, radiological, histopathological,
and genetic analysis

*  S=study type = all English-written research articles, case
reports and case series, except review articles.

Research questions being asked are as follows:

1. How are the characteristics of odontogenic cysts that
underwent transformation to neoplasms?

2. What causes odontogenic cyst transformation to neoplastic
tissues?

The title of each article was independently reviewed by
four researchers. The papers assessed were clinical trials,
randomised controlled trials, case reports, case series, and
prospective and retrospective cohort studies reporting
odontogenic cysts that transformed into neoplasms. Studies
reporting irrelevant topics were not included. Papers that
met the inclusion criteria were retrieved in full for eligibility
assessment and further review.

After planning the search and review strategy, this study
was registered in PROSPERO with registration number:
CRD42022340739 on June 30, 2022. The data extracted

Table 1: Keywords used in the literature search in
PubMed, Science Direct and Proquest databases

Databases
PubMed

Keywords

((((((odontogenic cystfMeSH Terms]) OR (Cyst,
Odontogenic)) OR (Cysts, Odontogenic))

OR (Odontogenic Cyst)) OR (Keratocysts))

OR (Keratocyst)) AND ((((((C(((((((((Cell
Transformation, NeoplasticlMeSH Terms])

OR (Transformation, Neoplastic Cell))

OR (Neoplastic Transformation, Cell))

OR (Cell Neoplastic Transformation)) OR (Cell
Neoplastic Transformations)) OR (Neoplastic
Transformations, Cell)) OR (Transformation,

Cell Neoplastic)) OR (Transformations, Cell
Neoplastic)) OR (Tumorigenic Transformation))
OR (Transformation, Tumorigenic))

OR (Transformations, Tumorigenic)) OR (Tumorigenic
Transformations)) OR (Cell Transformations,
Neoplastic)) OR (Neoplastic Cell Transformations))
OR (Transformations, Neoplastic Cell))

Odontogenic cyst neoplastic transformation

Science Direct

Proquest Odontogenic cyst neoplastic transformation

from eligible papers were: Titles, authors, year, study design,
total samples, age, sex, clinical appearance, radiographic
appearance, histologic appearance, diagnosis, differential
diagnosis, and recurrence.

An independent risk of bias assessment was conducted by
two reviewers using Quality Assessment Tool for Case Series
Studies by the US National Institutes of Health. We categorised
0-1 not reported (NR) items as good quality, 2-3 NR as fair
quality, and 4-5 NR as poor quality. The data obtained in
this study were then analysed and reported with descriptive
statistics.

ResuLts

Preferred Reporting Items for Systematic Review and
Meta-Analysis guidelines were used in selecting the
articles [Figure 1]. In the identification stage, 346 records,
26 from PubMed, 179 from ScienceDirect, and 141 from
ProQuest were identified, then 320 records were removed
due to duplicates and irrelevant titles. In the screening stage,
26 articles were obtained. The full paper of one article was not
found, full paper of one article was not available in English,
two were review articles, and three of them apparently were
out of topic. Finally, only 19 articles were included in this
review.

The complete description of selected studies is shown in
Annexure. The types of the studies found were three case
series and 16 case reports. Within the 19 articles, there were
27 subjects assessed in total, consisted of 16 males (59%) and
11 females (41%), ranging from 15 to 86 years old. Meanwhile,
types of the cystic origins were classified as dentigerous cysts
(8 cases), odontogenic keratocysts (4 cases), residual cysts
(2 cases), radicular cyst (1 case), calcifying odontogenic
cyst (1 case), follicular cyst (1 case), glandular odontogenic
cyst (1 case), and many were unspecified odontogenic cysts
(9 cases). Meanwhile, the cases show that odontogenic
cysts could transform into ameloblastoma (3 cases)
and carcinoma (24 cases), ranging from ameloblastic
carcinoma (1 case), mucoepidermoid carcinoma (3 cases),
primary intraosseous squamous cell carcinoma (13 cases),
and other squamous cell carcinoma (7 cases). The quality
assessments for the risk of bias of each reviewed paper
were conducted based on the nine questions in the Quality
Assessment Tool for Case Series Studies by the US National
Institutes of Health. Assessment results rated all studies as
good quality [Table 2].

Discussion

Odontogenic cysts arise as a result of inflammation or
development of the epithelium of the tooth-forming apparatus.©!
The epithelial lining of the odontogenic cysts arises from reduced
enamel epithelium, the epithelial cell rest of Serres, and the
epithelial cell rest of Malassez."”! Reduced enamel epithelium
is the covering epithelium of the developing tooth crown, the
epithelial cell rest of Serres is remaining degenerated dental
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[ Identification of studies via PubMed, Sci
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Records removed before screening:
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Proquest (n=141)

] ( 1wentification |

A4

Records screened

v

Duplicate records removed (n = 11)
Irrelevant titles (n = 298)
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(n = 26)
I
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Review articles (n = 2)

Reports not retrieved:
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(n = 24)
|
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Articles apparently discussed irrelevant
topics (n = 3)

Figure 1: PRISMA flow of this study. PRISMA = Preferred Reporting ltems for Systematic Review and Meta-analysis

Table 2: Quality assessment for risks of bias of the 19 reviewed articles

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Qs Q9 Quality rating
Isshiki-Murakami et al. (2021) Yes Yes NA NA Yes NA Yes NA Yes Good
Garzino-Demo et al. (2020) Yes Yes Yes Yes Yes Yes Yes NR Yes Good
Nagasaki et al. (2018) Yes Yes NA NA Yes NA Yes NA Yes Good
Kondamari et al. (2018) Yes Yes NA NA Yes NA Yes NA Yes Good
Jalali et al. (2017) Yes Yes NA NA Yes NA Yes NA Yes Good
Razavi et al. (2017) Yes Yes NA NA Yes NA Yes NA Yes Good
Martinez et al. (2016) Yes Yes NA NA Yes NA Yes NA Yes Good
Hino ez al. (2016) Yes Yes NA NA Yes NA Yes NA Yes Good
Singh et al. (2016) Yes Yes NA NA Yes NA Yes NA Yes Good
Gurugubelli et al. (2016) Yes Yes NA NA Yes NA Yes NA Yes Good
Morita et al. (2016) Yes Yes NA NA Yes NA Yes NA Yes Good
Prasad ez al. (2015) Yes Yes NA NA Yes NA Yes NA Yes Good
Adachi et al. (2014) Yes Yes NA NA Yes NA Yes NA Yes Good
Mahajan et al. (2014) Yes Yes NA NA Yes NA Yes NA Yes Good
Bereket et al. (2013) Yes Yes NA NA Yes NA Yes NA Yes Good
Zapala-Pospiech ez al. (2013) Yes Yes NA NA Yes NA Yes NA Yes Good
Jain et al. (2013) Yes Yes Yes Yes Yes Yes Yes NR Yes Good
Colbert et al. (2012) Yes Yes Yes Yes Yes Yes Yes NR Yes Good
Pirklbauer et al. (2012) Yes Yes NA NA Yes NA Yes NA Yes Good

Rating criteria: 0—1 NR=Good quality, 2-3 NR=Fair quality and 4-5 NR=Poor quality, NA: Not applicable, NR: Not reported

lamina which initiated tooth formation at the sixth week
of embryonic development, while the epithelial cell rest of
Malassez is remnants of Hertwig’s epithelial root sheath
disintegration which plays a role in dental root formation.[>¢! All
of these remnants will be trapped in the gingiva and embedded
in bone.[y The epithelium trapped in gingiva and bone can
develop into odontogenic cysts and may undergo neoplastic
transformation.!®® The incidence of neoplasms which
developed from odontogenic cysts accounts for <3%.°-1!!

The neoplastic lesions that developed from odontogenic cysts
most likely arose from epithelial remnants of the cysts.[1%!3
Prolonged inflammation, persistent intracystic pressure,
and incomplete removal of the cystic epithelium have been
associated with the transformation of odontogenic cysts to
neoplasms.P'1317 Jain ef al. stated that signs of odontogenic
cyst long-standing chronic inflammation, such as the
development of a sinus tract and pus discharge are considered
as a feature of carcinoma.l" Chronic inflammation may
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trigger the instability of the cell genes due to reactive oxygen
species (ROS) formation.”!’ ROS, such as superoxide
ions, hydrogen peroxide, and hydroxyl ions, are produced
in cells and able to react with nitric oxide to form reactive
nitrogen ions as intermediates.!'¥! These reactive nitrogen
intermediates can trigger carcinogenesis by damaging DNA,
proteins, and cell membranes.!'! Chronic inflammation also
induces cell apoptosis, cytokine production, keratinisation
of the cystic epithelium, and causes DNA, protein, and cell
membrane aberration, thus stimulating the transformation of
normal cells to neoplastic cells.l""'8I However, a study by
Borras-Ferreres et al. reported a neoplastic transformation
from a follicular cyst without chronic inflammation,
suggesting the presence of additional physiopathological
mechanisms which may be associated with oncogenes.!
The exact causes of those transformations are still unknown.

There are characteristics that indicate the transformation of
odontogenic cysts to neoplasms, one of which is the delay in
healing after cystectomy (with or without dental extraction),
swelling, pain, and the presence of the sinus tract.”’? Malignant
changes are usually not seen radiographically in the
early stages.”’ However, they will be seen as unilocular
radiolucency with irregular scalloped and poorly defined edges,
accompanied by eroded osseous cortical bone, indicating an
invasive behavior.”’

Among 19 studies reviewed in this study, the odontogenic cysts
transformed into central mucoepidermoid carcinoma, primary
intraosseous squamous cell carcinoma, ameloblastoma,
squamous cell carcinoma, and ameloblastic carcinoma.
Those neoplastic tissues originated from dentigerous cysts,
odontogenic keratocysts, calcifying odontogenic cyst, glandular
odontogenic cyst, residual cyst, radicular cyst, follicular
cyst, and some unspecified odontogenic cysts. Some
odontogenic cysts were unspecified due to late detection of the
transformation, so it was difficult to trace the origin of the cystic
lesions. In addition, the total samples from all cases were 27,
consisted of 16 males (59%) and 11 females (41%), ranging
from 15 to 86 years old. It can be noted that the transformation
was slightly higher in male and irrespective of patients’ age.
Young patients can also experience the transformation of
odontogenic cysts into neoplasms, for example, in case report
by Isshiki-Murakami et al., which reported an 18-year-old
patient.%

These findings stress the importance of early diagnosis,
early treatment, and long-term follow-ups.['*°! Most reports
suggest routine monitoring of odontogenic cysts, both
clinically and radiographically, not only to avoid recurrence
but also to monitor potential transformation to neoplasms. It
is important to make an early diagnosis through an accurate
radiological and histological examination, even if the lesion
looks benign.*2!41 A histologic examination is considered
as ‘sine qua non’ in diagnosing cystic and neoplastic
lesions.!??! A thorough histologic examination is necessary
to ensure that the patients are receiving adequate therapy.””!

Neoplasms that arise from cystic lesions were reported to
have radiological ‘red flags’, such as bone erosion, large
dimensions, and inferior alveolar nerve involvement,® that
can help in early diagnosis. Other supporting examinations
to confirm the diagnosis of neoplasms have been reported,
such as MAML2 gene analysis®?”! and immunohistochemistry
examination.? Nagasaki et al. reported the first case of
mucoepidermoid carcinoma from a glandular odontogenic
cyst using MAML2 gene fusion analysis.*”’ While Martinez
et al. used immunohistochemistry in diagnosing odontogenic
keratocysts that exhibit the potential for neoplastic
transformation by detecting p53 gene.?®! This gene is usually
negative in conventional odontogenic keratocysts, but p53
was positive in the primary intraosseous squamous cell
carcinoma that developed from odontogenic keratocysts.[®!
Moreover, Magic et al. also reported the association of
genetic polymorphism of the PTCHI IVS1-83 and GLII
1rs2228224 with the neoplastic transformation of odontogenic
cysts.?l These findings suggest that MAML2, p53, PTCH1
IVS1-83, and GLI1 rs2228224 can be useful to determine the
potential for neoplastic transformation of odontogenic cysts,
as well as pose as the target genes for potential treatment
modalities.?73%

Treatments of odontogenic cysts to prevent neoplastic
transformation were not yet standardised.”>*!] Many of the
reports that we reviewed suggested that the treatment of
odontogenic cysts should be carried out as conservatively as
possible with sufficient margins. In the case of dentigerous
cysts, the impacted tooth concerned should also be removed
immediately to prevent the neoplastic transformation of the
remnants of the cystic epithelium.BP*3¥ If the cyst is large,
marsupialisation is recommended to prevent fracture or
damage of important organs or tissues during enucleation.
However, most literatures suggest that cyst enucleation is the
preferred option as marsupialisation carries the risk of cystic
cell retention and transformation to neoplasms.”

CONCLUSIONS

With the limit of this study, it can be concluded that most
neoplastic transformation occurred from epithelial remnants
of inadequate odontogenic cyst removal and from chronic
inflammation due to infection, with or without predisposing
genetic cofactors. Thus, the removal of odontogenic cysts
must be carried out as optimally as possible to ensure the
cystic lining is removed with sufficient margin to reduce the
risk of neoplastic transformation from remnants of the cyst
epithelium. In addition, monitoring odontogenic cysts both
clinically and radiographically, before and after surgery, is
essential to avoid recurrence and neoplastic transformation.
Thorough radiological and histological examinations are keys
for early diagnosis to determine accurate treatment plans for
the patients. Although genetic mutation and the presence of
some genes, such as MAML2 and p53 have been suspected
to have crucial roles in the neoplastic transformation of
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odontogenic cysts, the exact causes of this phenomenon
remain unclear. Further studies, especially randomised
controlled trials are still needed to investigate potential
etiologies and the exact mechanisms of the neoplastic
transformation of odontogenic cysts.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Nayak S, Karadwal A, Nayak P, Pathak K. Prevalence of odontogenic
cysts and tumors — A clinicopathological study. Med Legal Update
2020;20:207-10.

2. Brown SJ, Conn BI. Odontogenic cysts: Classification, histological
features and a practical approach to common diagnostic problems.
Diagn Histopathol 2022;28:253-66.

3. Savithri V, Suresh R, Janardhanan M, Aravind T, Mohan M. Prevalence
of odontogenic cysts and its associated factors in South Indian
population. J Oral Maxillofac Pathol 2020;24:585.

4. Kondamari SK, Taneeru S, Guttikonda VR, Masabattula GK.
Ameloblastoma arising in the wall of dentigerous cyst: Report of a rare
entity. J Oral Maxillofac Pathol 2018;22:S7-10.

5. Rajendra Santosh AB. Odontogenic cysts. Dent Clin North Am
2020;64:105-19.

6. Woo V, Chi AC, Neville BW. 10 — Odontogenic cysts and tumors. In:
Gnepp DR, editors. Bishop JABT-GDSP of the H and N. 3™ ed. Oxford:
Elsevier; 2021. p. 827-80.

7. Hunter KD, Niklander S. Pitfalls in odontogenic lesions and tumours:
A practical guide. Diagn Histopathol 2020;26:173-80.

8. Gongalves JM, Marola LH, Modolo F, Vieira DS, de Los Santos GP,
Leon JE, et al. Primary intraosseous carcinoma of the maxilla arising
from an odontogenic keratocyst: A case report and review of the
literature. Gen Dent 2019;67:26-32.

9. Borras-Ferreres J, Sanchez-Torres A, Gay-Escoda C. Malignant changes
developing from odontogenic cysts: A systematic review. J Clin Exp
Dent 2016;8:€622-8.

10. Wolk DR, Freedman DP, Reich DR. Primary intraosseous squamous
cell carcinoma arising in odontogenic cysts: A report of five cases and
a review of the literature. Oral Surg Oral Med Oral Pathol Oral Radiol
2022;133:e154.

11. Kumchai H, Champion AF, Gates JC. Carcinomatous transformation
of odontogenic keratocyst and primary intraosseous carcinoma:
A systematic review and report of a case. J Oral Maxillofac Surg
2021;79:1081.e1-9.

12. Oh KY, Kim JE, Cho SD, Yoon HJ, Lee JI, Hong SD. Orthokeratinized
odontogenic cyst: A large series and comprehensive literature review
with emphasis on synchronous multiple occurrence and neoplastic
transformation. Oral Surg Oral Med Oral Pathol Oral Radiol
2022;133:¢72-82.

13. Dymek M, Ksiazek M, Lewandowski B. Transformation of a glandular
odontogenic cyst into mucoepidermoid carcinoma of the mandible:
A case report. Dent Med Probl 2019;56:311-6.

14. Masthan K, Rajkumari S, Deepasree M, Babu N, Sankari L. Neoplasms
associated with odontogenic cysts. J Dent Oral Hyg 2011;3:123-30.

15. Adachi M, Inagaki T, Ehara Y, Azuma M, Kurenuma A, Motohashi M,
et al. Primary intraosseous carcinoma arising from an odontogenic cyst:
A case report. Oncol Lett 2014;8:1265-8.

16. Pirklbauer K, Kozakowski N, Russmueller G, Ewers R, Klug C.
Manifestation of an ameloblastic carcinoma ten years after follicular
cyst enucleation in the mandibular ramus. J Craniomaxillofac Surg

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

2012;40:362-5.

. Jalali E, Ferneini EM, Rengasamy K, Tadinada A. Squamous cell

carcinoma arising within a maxillary odontogenic keratocyst: A rare
occurrence. Imaging Sci Dent 2017;47:135-40.

. Jain M, Mittal S, Gupta DK. Primary intraosseous squamous cell

carcinoma arising in odontogenic cysts: An insight in pathogenesis.
J Oral Maxillofac Surg 2013;71:e7-14.

. Hegde U, Sheshanna SH, Jaishankar HP, Prasad RR. Primary

intraosseous squamous cell carcinoma ex-odontogenic cyst. J Cancer
Res Ther 2020;16:683-5.

Isshiki-Murakami M, Tachinami H, Tomihara K, Noguchi A, Sekido K,
Imaue S, et al. Central mucoepidermoid carcinoma of the maxilla
developing from a calcifying odontogenic cyst: A rare case report. Clin
Case Rep 2021;9:e04928.

Hino S, Tanaka H, Nakashiro K, Hamakawa H. Primary intraosseous
squamous cell carcinoma derived from a dentigerous cyst. J Oral
Maxillofac Surg Med Pathol 2016;28:307-9.

Singh V, Dasgupta D. Ameloblastomatous transformation in dentigerous
cyst: A case report. J Pierre Fauchard Acad (India Sect) 2015;29:82-6.
Zapata-Pospiech A,  Wyszynska-Pawelec G, Adamek D,
Tomaszewska R, Zaleska M, Zapata J. Malignant transformation in the
course of a dentigerous cyst: A problem for a clinician and a pathologist.
Considerations based on a case report. Pol J Pathol 2013;64:64-8.
Gurugubelli U, Tatapudi R, Manyam R, Sinha P. A silent transformation
of keratocystic odontogenic tumour to squamous cell carcinoma:
A case report and review of literature. J Indian Acad Oral Med Radiol
2016;28:175-9.

Prasad H, Anuthama K, Chandramohan M, Sri Chinthu KK, Tlayaraja V,
Rajmohan M. Squamous cell carcinoma arising from a dentigerous
cyst — Report of a case and review of literature. J Oral Maxillofac Surg
Med Pathol 2015;27:121-5.

Garzino-Demo P, Bianchi CC, Romeo I, Malandrino MC, Cocis S.
PIC developing from odontogenic cysts: Clinical and radiological
considerations on a series of 6 cases. Oral Maxillofac Surg
2020;6:100139.

Nagasaki A, Ogawa I, Sato Y, Takeuchi K, Kitagawa M, Ando T, et al.
Central mucoepidermoid carcinoma arising from glandular odontogenic
cyst confirmed by analysis of MAML2 rearrangement: A case report.
Pathol Int 2018;68:31-5.

Martinez-Martinez M, Mosqueda-Taylor A, Delgado-Azafiero W,
Rumayor-Pifia A, de Almeida OP. Primary intraosseous squamous cell
carcinoma arising in an odontogenic keratocyst previously treated with
marsupialization: Case report and immunohistochemical study. Oral
Surg Oral Med Oral Pathol Oral Radiol 2016;121:e87-95.

Magic M, Zeljic K, Jovandic S, Stepic J, Pejovic M, Colic S, et al.
Hedgehog signaling pathway and vitamin D receptor gene variants as
potential risk factors in odontogenic cystic lesions. Clin Oral Investig
2019;23:2675-84.

Bhuyan L, Nishat R, Behura SS, Mahapatra N, Kumar H. Insight
into the molecular pathogenesis of odontogenic lesions. J Oral Biosci
2021;63:35-44.

Morita T, Yamashiro M, Kayamori K, Mizutani M, Nakakuki K,
Michi Y, et al. Primary intraosseous squamous cell carcinoma derived
from a maxillary cyst: A case report and literature review. Mol Clin
Oncol 2016;4:553-8.

Colbert S, Brennan PA, Theaker J, Evans B. Squamous cell carcinoma
arising in dentigerous cysts. J Craniomaxillofac Surg 2012;40:e355-7.
Mahajan AD, Manjunatha BS, Khurana NM, Shah N. Unicystic
ameloblastoma arising from a residual cyst. BMJ Case Rep
2014;2014:bcr2014205157.

Razavi SM, Yahyaabadi R, Khalesi S. A case of central mucoepidermoid
carcinoma associated with dentigerous cyst. Dent Res J (Isfahan)
2017;14:423-6.

Bereket C, Bekgioglu B, Koyuncu M, Sener I, Kandemir B, Tiirer A.
Intraosseous carcinoma arising from an odontogenic cyst: A case report.
Oral Surg Oral Med Oral Pathol Oral Radiol 2013;116:e445-9.

W Annals of Maxillofacial Surgery | Volume 13 | Issue | | January-June 2023 -




D07

10RIUT QoM
spue[3 Arearfes [eye[ed
oy [, Juouoduwiod
SNOJBWIOUIOIED AU} UT
QI SEA 9JBI d10YIW
pue jy31ys sem eidKje
Ied[onN ‘uononpoid
uIoNW PajesIpul
Surure)s SUILLIEOIONIA

*s[199 Suronpoid-uronur

PUE S[[00 QJRIPOULIAUT
juEpunqe jo
pasodwod Ajurewr sem
yorym ‘yuouoduwod
SNOJRLIOUIOTED B Y)IM
Pa[IY Sem ooeds o1sko
sty pue winioydo
oruagojuopo Aq paur|

SOZIS SNOLIBA JO BUILUN]

onsko ordnnw jo

pasoduwiod sem Jnowrny

oy, ‘pare[nsdeoud
K[9301dwond jou

puE pouyop-fjom
Sem INOWN) oY |
"90BJINS PASIOXD oY}
uo djefed prey pue
$s0001d Je[ooATe AU}
UIYIIM BOIE PI[OS B
K213-931ym JO ISISUOD
suowoads [eor3ms
‘Areordoosoroey
1549 91U9303UOpPO 10
Imown} d1ud303uopo
ugruaq o[qissod ©
P1sadans yorym
‘SUONBOYIOED (M

suipuy oyroads

JIOUJO OU PO[BIAAI JSAYD
pue uswopqe oy} Jo
1D pue JuowaSIe[ud
opou ydw4| [e1oeiq
OU PAMOYS Xoou Y}

Jo 1D snuis Are[[ixew
1O Y} JO UOIS9]
SnooUoSOWOoY PAIBAS[d
A1yS1y e ym 3uoje
‘s50901d TeJOOA[E pUE
oyered prey oy oy Jo
UOISI PareAd[d A[IYSIs
pue snodudgowoyur
ue pomoys YN ‘[[em
Jo1d)sod ay uo ooy
pajoeduwr ue ym snuis
AJej[rxew oy oy ul
UOISI[ JUIN[OIPEl
JTenoojnnu
POUYIP-[[oM B PIMOYS
LD "apis w311 oy

UO UBY) JOMO] SEM

Jnse[d sem
sseur prey ay)

Jo Koudysisuoo
oy ‘vonredied
uQ "pAjeIddM
Aqrenred nq
‘roowrs sem
sseut 91} Jo
90BJINS [ESOONUI
oy, "oered

1J0s 2y} 0)
AjIouysod pue
uor3a1 sejow-a1d
181G [eISp oy}

0} A[101193UR
Surpuoixo ‘ojered
PIey 93 JO opis
1J9] AU} UO ssew
padeys-owop

18K 1sKo otuagoyuopo  3uoje s[[99 Jsoy3 pue snuis Are[[ixew jo] WO Qg x WO 'y

21u230j)UO0pO Suikjroeo e Ie9O JO doudsald oy 9} JO 0Oy Y} pue V ‘[eloenuy
dn-mofyjoy Suikjrores woiy urste pue s[[oo [eroyjdo 309} pajoeduur yum o1qedjed J10da1 oseO AIBI Y
Juow-6 | Jo Jnowny B[[IXBW Y} JO snowenbs Ajurew snuis Arefjixeu 3jo| 10U sopou 101202 11840 o1uagojuopo
101e 21u230jUO0pO DI [enud Jo pasodwioo sem oy Jo Ayroedo oy ydwAj [eroyeqiq “v 12 Suikj1oes e wolj
QOUQLINDAI Terjoyido opei3-mo| wniayyido ayy pamoys ydei3orper ‘AnouiAse y10dox TweyeIny SurdooAdp ejrxew
ON Suijrore) SNOJSSOBIIU] ‘A11ea1d0osoIdTIA] onueroued oy [e1oe [eIOBHXT AN 81 I ase) -I{IYSS] Ay} Jo DN [eDUd)

sisoubelp asueieadde asueieadde asueieadde ubisap

aJualIngay |enualapig sisoufielg a160j0)sIH aydesboipey leaiu|9 xag afy sojdweg fpmg sioyiny ETVT

S3[91}Je PAM3IA3L G| AY) JO UONIRAXI Ble( :3inxauuy

JUNXINNY



D07

D1 Aq suorsa]
U21IMo31 pue Arewrrd
1o} pawroyiod sem
SISATeue uoIsny ouod
CTINVIN-¢/1DLED
oyrads DHN
‘sSurpuy
[eo13ojoyyedolsiy
PUE [EITUT]D WIYUOD
0] "mowmny ay}
UIgnMm s9[o1[10F

m uonerajrjod
proydwAT -odeys
[eprogno 10

Jeuwn[oo (S[[ao
Q)BIPOWLIIUI pUE
[esoonuu ‘snowrenbs
JO QIMIXIW € JO
PaISISU0d aFe[quuasse
onsAo oy ‘spue[3
AIeAlfes pue anssn
QAT)OOUUOD JB[OWIOI)T

Iejow Je[nqIpuew

0} Jejow-a1d o] woxy
UOTSA] JUIIN[OIPEI
Ie[noon[NJA 19je]
SIBOA  2INjorIy SUOq
10} 9[qe[IRAE JUSUIIEAT}
palI “uoISal Jejowt

j10da1 ased

ojur djen[yuy o[ Ie[nqipuew JUQWASURLILAT
18£9 o1uagoyuopo ‘BUWIONS SNOIqQY B Aq oy SurajoAur J[qrpuewr TTINVIA JO sisA[eue
sIsejsejoul 10 Ienpue[s e pauoddns [eLojewt uondiosor duoq Jo11a350d 1Jop Aq powIguod
QOUQLINIAT woij Sursie orrydoursoa urejuoo [€91}I0D )IM UOISI] oy ur snd 128102 1sKd d1uagojuopo
ou ‘s1edk 7 DI [eDudd saoeds o1IsAo pue o1sA9 Juddnjorper Jo oSreyosip j10dax “Ip 12 Ie[npue[3 wolj
hEliavs - opeIs mo 21SAD 9ATIRISJI[OI] Ie[nOonNIA pue Surjomg BN LS I ase) yeseSeN  Suisue DA [eNU)
©IEp OYIdads
1o juejtodur otyng
uton 03 3[noyIp
sem 31 ‘uonjeurwexe  Jeodde sowmowos
Jo odAy siyp wory  worONISqo [eseu
"P9102JIp 1M SISKO Jo swoydwAs
oTua30)UOpPO JO  ‘SuOISo] ATe[[TXEU
Qen[yuUI  ONSLIdJORILYD SUISIEW U] 'AI0JILI0) QAIU
AI0jEWITIBUT 9SUJUT 9TJ0IA[0S JO OB A} 10}1QIORIJUT IO
M MOIIBW dUOQ A} ‘(g pue ¢ soseo ‘7 UoI3aI 9AIOU
s1sK0 U1 Imoid [[0d mowny SOSEO) SOSEO 99IY)  JB[OOA[E JOLIQJUI SOSBI 9 JO SOLIOS
oruagojuopo ‘erse[dsAp 010A9s  AJUO U] 'SUOISA] O1ISAD 9} UI OUBQINISIP € UO SUOTJBIOPISUOD
woij 1M BSOONWI [BIO  SNOIOOUED WOIJ SUOTSA] K1osuos pue [eo13o[orpel pue
Sursue )OS SNOIOOUBD-UOU [PIM o1sAd ysmsunsip amyoery 1910202 [eorur])) :s3sKo
SNOOSSORIIUT PAIA0D SEM INOWN} yorym ‘sudts oygroads TearSoroyjed ofew | SOLIOS v 12 oW 2TU30}UOPO WOIJ
- - Arewrtig oY) Jo odems oy papiaoid jou sey HJO ‘ured ‘Fuipomg  ‘SOlBWY G T'SS 9 ase) -ourzien) Surdojoasp DId
sisoubeip asueieadde asueieadde asueieadde ubisap
aJualingay lenualapg sisoufielg a160j0)sIH aydesboipey leaiu9 xag afy sojdweg fpmg sioyiny ETVT

“'puog :ainxauuy




D07

Te[nalo}
SNOJEWOISE[qO[OWIE
JO seare [800} YIM
1591 01U9Z0[0JUOPO

Terjoyiida pamoys
BUIONS A} JBousq
ANSSI) OAIOOUUOD

9 "UONBSLIE[NISEA
JIeaonuqns Jo 1005
JO seare pue S[[o
OI[-WN|NOAI Je)S
pajerousdop ‘snojonu
onewoIyoradAy oy
Jo Krejod jo [es1onar
‘S[[90 [RUWN[0D [BSBq
431y Jo S)SIsuod

aury rerjerpide oy,
‘wnioyyids [oweud
paonpal Surjquiasal

uoneojd £ ¢

uo13a1 yum uorsuedxa
QU0q [£91)109 [BIONQ
pue [endur ;1D

{¢ ooy pajoeduur
s /¢ eate uondiosar
pue /¢ uoiar

X9)109 [en3ur| Jo
uoneIoJIo "snjApuod
s01d oy} 03 G¢ woiy

Furaq uorsa|

1) JO Iopurewal
Y M SuoIFal
Ie]OUWIONAI puE
€ o) ut ulfjoms
10puQ) Sem 21y ],
‘[eo1109 [engur|
pue [eoonq ay) ur
uorsuedxa sem
SIdYL "LT PUB 9T
1]399) [BSN[990 0)
snwel Jurpuadse
Aq pamor[oj °Lg
93pLI Ie[0oATR
P orge
Ajrousodoroyue
Surpuaixa
9[NqQISaA [ed9Nq

oY} JO UONBISN[qO

90BJINS Ypoows
© yim Surjjoms
‘[eioenuU]

wo G'() x W §°()
Joazis e yum
SSOUIIPUD)

SeM 19} ‘WY
sem pue[3
Ie[nqipuewiqns
ya[ oy jo

uonedred aanisod

"KouQ)sIsuod
wuy 0) Wy pue
BaIR SUI[[OMS
Iopuo) ‘uonedred
QAIISOJ WO

9 x W G 71
Slqrpuel ot}

JO 19p10q JOMO]
oy 03 aur| snexn
eJe oY) woly
SuIpuoixo ‘0oej
ay) JO 1o Y} Uo

Anuo are1 e jo 1odoy

1540 sno1a3nuop wnioy)ide onsko Su1pue)xa apIs Yo Surjjoms asnyip w810T 11s£0 sno1d3nuap Jo
& wotj Suiste £q papunormns oy} uo AoUEON[OIpEl M AOUIASE j10dox “v 12 [Team oy ur Surswe
- - BWOISE[qQO[OWY K310 01SkD IB[NOONNIA :DJO  [B10R,] :[RIORNXH JlBIN 61 I ase)  LIBWERPUOY] BUWOISB[QO[OWY
sisoufielp aoueleadde aoueleadde aoueleadde ubisap
aouaunaay lenuaiayia sisoufieiq aifiojo)siH alydesfoipey |eaiu|9 xag afy sojdweg Apmg sioyny ETN

*pjuoy :ainxauuy




D07

SIY ], ‘P2IOU OS[& dIoM
sjuowSely [esoonw
[enue paweguy
"PAAIOSQO JOU Sem
uoiseAur [einauriad
pue rejnosesoydwAy
"DDS M JU)SISUOD
wnijayyds onsejdosu
JO s)sou QAR [YUI
SnoJoWNU 2k I
1B 219} ‘100J O1SKO
anseldsAp asay)
UIYIIM Wolj osLIe

pue 0) 100p JXAN.
'snooj ur onsejdsAp
Appuery st pue [eord£je
sreadde Surury 3s£o
U], *9[qeIOpISU0D Je
uonesiunerdyered pue
SuIp[uLIm 90eJINg
‘uonjejuowISaI pue
eIsewoyo1adAy [[9o
[eseq (IM SSAUNOIY)
Ul WwIojIun sI J9Ae]
oYL "D3O Jo s3urpuy
sruowougoyjed oy
Surmoys 104e[ 156D
‘wniyyids onsAo

Jo sdins a1om 2101
100J dWos U ‘)OS

SSO[
QUO0Q TE[OA[E [BISAIO
pIIW pue LW)SEIp
our[pru Arefjrxewt
‘saoeds snojmuopa
ordnnuw pareasar
OS[e uoneuUIWEXHq
‘uo1ga1 J00[j [€31q10
A1) 9AJOAUT 0}
Ajrorradns Surpuoyxa
K1epunoq jounsipur
ue yym ‘uordal fenue
9[qesiuS00a1 oy} JOo
jsour ,Jno moiq, o}
sreadde Aoudonjorper
Y], ‘Aoudonjorper
SATIONISIP “JounsIpul
‘a81e] B SeMm 2101}
‘snurs Are[[rxewt
S oy Jo Kyiaeo
pue 100 oY) JO Jsour

‘sersayysared
‘eIsayIsaue

Jo 1odar 10
QOUDPIAD OU ST
219y, "3unsay
dind 1eanoope ur
douepodwr 1213
Jo a1e jueipenb
3 Arejixewt
Syi Ul yie9,
"UOIIBIAd[N 10
B[Sy J0BI) JO
QOUPIAR OU [PIM
)oRJUI SBM BIIR
) Jurk1oA0
eS0ONU AT,
"BOIE QUIUED
Axepprxew Y
Fursstwr oy ur
Surpjoms [eooNq
asnyi( :[eroenuy
BUWAYIAID
[ewrruTu

10 3dooxa
JqeyIeWwaIUN
sem ssewt

1) 19A0 UDYS
oy, ‘uorsar
[enqioeyur JySLx
a3 03 uoI3a1

POIEUISPIP-TIOM SurajoAur pue uorgar [e1qejoseu
:JO PI)SISUOD [eorde oy 03 pajear JySu 2y wouy
[oIyMm Jo 3sowr  K[2so[)) ‘Adudonjorper PapuIxe
‘syuowIey AnssI) 1Jos Teuoroodd yym ey Surjjoms
SNOASSOBNUI [BISAdS  durued Aref[rxewt JySL Sunenjony Q0UALINDO0 AIBI Y
D3O UB WO  PI[BIAAI UOHJEUILIEXD pajoedur pajeasax REIETRY y1odax wil102 DO Aref[ixew €
- Suisue HOS reorSojoyredosty  ydesSorper onwueroueJ JeI0BNXH oWy ¢ I ose) v ja e urgm Suisue HHS
LEe
Ayiqouwr Y3003
PIm 8% ‘8¢ ‘9¢
97 Y309 Surssiw
QI0M 1Y,
"KouQ)sIsuod
jsauLIy Ay} JO
sisoufielp aoueleadde aoueleadde aoueleadde ubisap
aouaunaay lenuaiayia sisoufieiq aifiojo)siH alydesfoipey |eaiu|9 xag afy sojdweg Apmg sioyny ETN

*pjuoy :ainxauuy




D07

JYS19 0] UDADS

Kq pawroy wnrjoyyide poNWI[op-[[oM  ‘d[qIpUBW oY} JO :uonesierdnsiew
DO ue woy  Aq paul] uoIsa[ o1jsAo K[OATIR[OI ‘QAISUQIXd  9pIS JYSLI Y U0 509102 M pajean
Suisue )OS & pomoys £30[03s1y Ue pOMOYS  Pajeoo] Jurjjoms “Ip 12 Aysnotaard OO
sypuowr SNOJSsorIIUL pue pourioyrod sem sydei3o1per [esn[o00 onewoyduwAse y10dox ZOUIRIN ue u1 Suisue )OS
L ‘SO Arewly  Asdoiq [euorsiour uy pue olweIoueJ  ‘SUIMOI3 A|MO[S oewd] /€ 1 ase) -ZOUNMR]N  SNOOSSOBRNUI ATRWILI]
asn 050eqO) pue
Ao)sty [erjruuey
10 [edTpow
JuBOYIUSIS
ou Sem I [,
"SYIUOW 7 90UIS
BI[IXEW JO
uonod Jorrdue
A} UT JUISqE SEM
1100} QUTUED O]
A [ "esoonu
SVd Aq paureys Surk[0A0 jorIUT
S[[99 9SAY} YIIYM S[[D yim operd
1e9[0 pue prowropido e300 TedONq
SNOONUI JO 1007 Jo uorsuedxa oy
i sa0eds ons£o yum rejowr-axd
snozowNu pey [[em 1Y 1J9] Y} 0}
ANSSI) ATOIUUO)) JOSIOUI TeIoje] YoI
5K sno1o3nuop qy) wokJ e[[Ixew
© P)sagans jey JO uorSar JoLiojue
$)SB[qOIqQY PUB SI9qL oy SurAjoAur
uo3e[[0o poSueLIe uonedred uo
K19s00] Jo dn opewr lopud} pue
SeM [[em onssn wiIy ‘yroows
QAIIOAUUOD AY [, “1OAR] sem Sul[oms
[eroyradns oy} ut ‘Jeroenu]
S[[99 SNOONWI MaJ B 1100} QUTUED O] I0pud) 10
pue s[[oo snowenbs Areprxew poydnioun  9jqedjed jou azom
PasIUNEIoY-uou Ue [jIm 9uoq sopou ydwA|
18K M YOIy S10Ae]  AIe[[IXeu 1J9[ JOLIojuR Ie[nqrpuewiqns
Sno1a3nuap e 1199 g—¢ wnipayda o) ur Aouadnjorper puE [ejuWIqNS
1OV pue woij Suisue )sKo o1ua30)UOpO UTY B Ie[NOO[IUN PAUYSP Y[, "[RULIOU dIoM L 10T 15A5 snozognuap
‘LODY 9sAo  prouoprdooonu  PaMOYS UOTBUTIEXD -[[oM pPamoys Sur[foms pue y10doax “Ip32  YIM pIjeIoosse DN
sno1agnua( [enua) TearSojoyiedoysty  ydeiSorper orweroueg ureq :[eIoenxyg orewdy  ¢f I ase) 1ARZRY [eIUdd JO 9Sed
SSOUIOPUQ)
8): (0] 10 Kyiqowt y300)
a1 Jo Suruyy rerjoypide JO 90UAPIAS ON
o) woy JuIste pue "UoTONINSqO [eseu
01 JudoE(pe DOS Jo 10 S0UBQINISIP
onsouserp st Jurpuy [ensia
sisoubeip aoueseadde aoueseadde aoueseadde ubisap
ajualingay lenualapg sisoufieig a160j0)sIH aiydesfoipey |eaiu|9 xag afy sojdwes Apmg sioyiny L

*"pjuoy :ainxauuy




D07

‘sassaooad 9jar1
noynm wnipyide
snowenbs pagnens

PaSIUNBI-UON.
:suowrodds
aanerado-isod

JUQUIOATOAUT
SLRIdYL 1D

9% JO OSIp [eJUSp

a3 Jo uondiosar joox
pue snurer oy} jo
uoneloj1ad st aray
"PIAJOAUT X2}10D

‘uoneururexd
[e1oenuI UQ
(snuwrex ay)
uL12A09) yojou
prowsis ay) 03
d[qrpuewl 3y} Jo
Apoq oy} woly

dn-morjoy uo Asdorg ‘1Ko [eoonq ‘v[qrpueut Jo Surpudxa ‘0oeJ
syjuout g sno1d3nuap Apoq 03 9]qIpuRW JO a3 Jo apIs Jy3u 110da1 9ased
1o1e 1545 sno13nuap © PAJeIIpu] yojou prow3is jysu oy uo smyudard 11849 sno1a3nuap
Q0UALINDAI & wolj uisue JUOW)eAI) [BOISINS  WOIJ FUIPUIXD UOISI| ynm Jurjoms j10dax z2S10T ul uorjeuLIojsues)
ON BUIO)SB[qO[OWY 210j2q Asdorg 1A dIweIoUR  pIey B SeM 910y ] SleIN SI 1 ase) w12 y3uig SNOJBWO)SL[QO[OW Y
$In900 eise[dsAp
‘uonen|yuI [[29 X9}100 [en3ury oy ur
A10)eWIWIRHUL YIIM uondiosar pue Aj1aeo
ANSST} AAT)OOUUOD puL o1sAd QIqISIA 11D seisoysored
wnrfatide snowenbs dqIpuewr JAIOU [B)USW JO
[ALA paul] uswng oy jo snwer )yof pue  AyjedouspeyduL]
onsA) suswroads  oigue ayy 0y Jejowt Is1y ou SI 919y} pue
aanerado-)sod g7 renqipuew oy jo ‘[eutiou readde
JO uoneurwexa uontod 1oLdyur oy} BSOONW pUE
[edr3o[oyiedoIstH  woy Surpusixs “rejow 399} oY) ‘snwel
Surury paIy) Je[nqrpuewn Ie[nqrpueut
15K5 oy ur wnipyide 1Yo a3 Jo uondedur Q) 0} SNJOAAE
dn-morjoj jo snowenbs paynens M Surpu)x? JTe[ow o) woij
s1edk G 19)Je 1540 sno1a3nuop SuIsIuneIoy-uoN pue JudN[oIpel yImoIs ouoq 155 sno1a3nuap
Q0UALINDAI B wonj Juaunean [ed13Ins PauYAP-TIoM pue Surjoms y1odax 129102 B WOIJ PAALIP DDS
ON Suisue DOS a1052q Asdorg o1weIouRd Q10M 1Y, SBIN LS I ose)  “/pjooul  snodssoenul Arewid
uoronnNsap jo seare
[B90] pamoys auoq 1oBIUI Sem
[BO111090 2]} JO Joadse  BAIR PAJIYE A)
renSuif oy, -ojqipuewt  SuIA[I9A0 BSOONW
oy jo uoniod Jorrdyul oy, ‘uorsuedxa
o[nsdes snoxqy uryy a3 03 paoe[dsip sem [eo1100 [engur|
Suikjropun judoefpe [eued Je[nqipuew pue [eoonq
Q) Wolj paydelop oy pue ‘uondiosar  jJudpIA2 Suimoys
sem wnrpoydo )00} OU SBM QIOU[ ~ ‘UOISol Jejou )siy
o} ‘SeaTe dWos Ul ‘Kroyduod oy je pue Jejow-a1d
pue orjiydoseq pue  SISOID[IS dUOQ INOYPIM 1YSLI 19MO[
Jeulwn[od 2JOW 2I9M  pue ‘sadeds [ejuapIoul o) Surajoaur
10Ae] [eseq oy} Jo oy ojut Sunosford  UOISI[ B PO[LOAAT
S[[99 AU} d0BJINS  ‘SnuIeI Je[NgIpuBW JY) uoreuIeXd
onojeroyered yum 01 dn 10SIOUI [RIOJE]  [EIOBNU] ‘SYIUOW Apmys
s[[9o snowenbs oy woiy Surpud)xo 6 103 Juaredde [eOTWIAYO0)SIYOUNUIIT
[eproqno Jo s10Ae] UOIS9] JuddN[OIpLl Aqeorur|o pue j10dor ose)
asueieadde asueieadde asueieadde ubisap
29ua1In93y sisoufielg 9160j0)SIH aydesboipey |eaiu|9 xag afy sojdweg Apmg sioyiny L

*pjuoy :ainxauuy




D07

Jo sj9[st snowenbs jo
Sunsisuod juouoduwiod
prjos oy} ‘yusuodurod
o1sKd pue prjos e jo
SunsIsuod ‘esoonur

IoLo)ue
Axe[[ixew )Jof oy ut
Ky1Suap SNoaua30I101aY
pue s1opioq

JTenSoLI )M W g

x WW 9 x W ()¢

1) UO 19J[N
[nyureq :[eioenuy
uor3ax

[edonq o Ay

ur ersoyisoered
oYM SuIfoms

snurs Are[[rxew SSetl anssn oS 11D Jeroenxy
dn-mofjoy 15£9 o1uagouopo 10 [eIO0 A} 0} Jsenuoy) Juadn|oIpel ‘sniuoporad MITAJI MIIAJI
SyIuow ¢¢ AJe[[Ixew & Wolj JUQWIYOBYIE TNOYIM oy1[ 3845 ON :DJO [eorde jo QINJRINI| aInje1o)1| pue Jodox
101e Suisue )OS ‘ouoq AIe[[Ixew [TeA [BSeu [e1o)e] dy) sIsouserp oy} pue 1619107 9sed Y :1sK0 Arefrxewt
QOUALINIAI snnuoporad Snoassoeul o ur Ajfenued  uo uondiosar auoq Jo I01Je B[MISY. 110dax “I0 32 B WOIJ PIALIOP DS
ON [eordy Arewtlq pojeoo] INOWN],  BOIR UB SeM I, (1D © SBM QIO |, OleIN L€ I ose) BILIOJN  SNOOSSOBRNUI ATRWILI]

poo[q yam

PaXIW st pIng

oy ‘uonjendse

SoINIL9Y dNoJ I uQ -esaysoeied

pue wsiydiowoa[d ON 'suonenjonyy

Ied[onu ym Suoe eise[dsAp ou ‘armerodwoy

‘ersediodAy pue Teyuop pue uondiosar  posearour AySis

wsyewoIyd1adAy 00} 03 paje[aIur)  yyrm ASUQ)ISISUOD

Jeaonu se yons "YO[ oY 03 FUIpUdIXd 1JOs pue pieH

‘sornyea onsejdsAp $Iapioq Jes[oun pue :uonedied

s wngyiido Y311 9Y) 03 SPUAIXD ‘punoie se sures

Inowny ons£o snowenbs  PUE SUISIEW JEI]D (LM 9y} SI INOJ0D

J1U930JU0pPO paynens Surmoys uoIsa[ Aoudon[orper Y pue ‘Aurys
O[eIS ‘BWOXAW SUOI)O3S anss) jyos  TB[NOOJIU[) OlueIoUR ] 90BJINS loows QIMIBINI|
J1U930JU0pPO o1sKo03eIoY 10130 woiy pue 3od Qu0q Ie[nodqer; Jo WO G x W / JO mo1Aa1 pue J10dox
9sKo 21U930JU0pPO 001 (IM SISOIOdU  SSO] pue Aoudon[orper Sunmsesw ‘[eAo MITADT asBO Y :DDS 0}
SnoJo3nUIp ue woiy JO SBOIR OAISUIXD pauyop-[y1 [eorderod ‘(omyyeugord QINJBINI| Inown) o1ud30IUopPo
‘ewIo}Se[qo[oWe Sursue )OS Surmoys s)o[sI pue M €€ PUB 7€ JI99)  PaYoo]) d[qIpuetu pue 219102 o1sKo03e1oy JO
‘ewro[nuelIs [[99 PoIRNUAIdYIP eise[dsAp [erjoypido Ul 9INJONIS UMOID JIOLIJUE AU} 110dox “v 12 uoneuLIOJSuLs)
- juels [eNU)) A[91BIOPOIN onsejdiodAy Jo ssoT :[eorderrod ur Surjoms Jrewd] (9 1 ase)  I[eqn3ning JUR[IS

931eyosIp

pmy [eroenur

ou SeM IOy,

"uorsor L9t

o) Ul PaIe[Ip Sem

X9)109 [en3ur|

uown| 9y} our oy 1, "'uoneroad

10Ae] o13SAD Yy JO )M OpIM 2q

uonexdrjold o[qrsia 0} punojy sem

10pI10q [eISAW A1) I8 d[qIpUBWI  X91I09 [8I0Nq )

‘S[199 A10jeutuRgUl ) JO APOQ puE Snwel ‘uonedred up

JO proadp anssip oy Jo uonerojrad ym ‘Surssiu punojy

QAT)OOUUOD X91109 [en3ul| oy} Jo sem g 4100}

sisoubeip aoueseadde aoueseadde aoueseadde ubisap

ajualingay lenualapg sisoufieig a160j0)sIH aiydesfoipey |eaiu|9 xag afy sojdwes Apmg sioyiny L

*"pjuoy :ainxauuy




D07

Aderayporper
juomiIdpun juaned
Y ‘Appuanbasqns pue
uorsuedxa mowmny 10§
aanisod 2q 01 punoy
219m uoneroyrad
9eld [8o1100 JO BAIR
o) Woly paure}qo
surgrew anssi-1jos
[enSurg -onssn
QAT}O2UUOD A UT
U23s Os[e SI enyul
K10yRWIWIRHUT JTUOIYD
asuur uy dnsded
oy ojur SurpeAur
U93S 9I9M ‘UOIRULIO]
[1ead uneiay pamoys
[OIyM JO WOS ‘S[[dd
rerjoypids jueusSijew
JO S12[S] "UOnBULIOJ
[1ead uneiay pamoys
OS[& [OIYM JO QWOS
‘oinsdeo onssn
9A1)OUU0) SulkIopun
oy ojur SurpeAur
U92S 219M S[[2d
rerjoyida onserdsAp
JO S19[SI pue s303YS
'sogueyo onse[dsAp
pamoys wnijayjdo
1) Seare wWOS uf

Suruury) eore

J10pI0q JOLIQJUI pue

8% 410031 0} 9 [eISIp
woJj Aj1o1193sodorsjue
SuIpuoIx9 s1opioq

[eo1100 [enSur|
1) JO UOISOID
Suneosipur siejow
J[qissaxdop pue
1yos ‘Y311 oy} uo
pue [Jem [enSur|

*S[[29 snowrenbs pauyop-[[om ay jo uonedjed MIIAJI AInjeIAN|
dn-morjoy s1sKo JO s1aAe] 221y} 0} pue Ie[noojrun UO ‘SaNIULIOJOp ENIABI JO MIIAQI PUB 9SED
SIBAA 7 Ioyje o1ua30ju0po oM} Jo pasoduwod ‘Koudonjorper a31e| [e1oenUI pue 1caS10T & Jo 1odar - 1540
Q0UALINDAI 18K woly Jurste sem winipyde M 8§ Yooy pajordur pue BNX2 Ou j1odax “I0 32 snoragnuap e
ON snordnua(g sDDS o1sAd paynens ay [, A[reyuozioy :0dJo Q1oM 1Y, AN 0S I ase) peselq woy uiste )OS
oouereadde
NI[-1SK0
JULON[OIPLI ON|
:DdO Asdoiq
SISOI03U snoraaxd e 0y
puE UOTESIUIIRISY anp aurued 9|
PaSI[eIU YIM 71 UO uoIs9] oy uo eAISui3
wnijoyjide onsejdosu Aysuap Y31 (YN [eoonq Arej[ixew
sisoufielp aoueleadde aoueleadde aoueleadde ubisap
aouaunaay lenuaiayia sisoufieiq aifiojo)siH alydesfoipey |eaiu|9 xag afy sojdweg Apmg sioyny ETN

*pjuoy :ainxauuy




P

3993 Surroqu3ou

JO 51001 ot} SuTAJOAUT
Tejow-a1d Js11j Y[ pue
Tejow-a1d puoods Jy3u

Surdoos pinbry
USIMO[[OA © sem
Q101 [, "9pIs WY1
oy uo Areroadsa

18K U} UOOMIOQ PIJEOIBWIAD  “B[IXEUI JOLIOJUR
o1uegojuopo wnipyide [[9M Sem Jey) UOISS] 9} JO UOISUSIXd 110do1 osed y :1sK0
PaLINOd0 woiy Suisue onsAo oruagojuopo I-18K0 JusoN[OIpRI [evered pue €107 omuaSojuopo ue woiy
Q0ULLINOAI BUWIOUIOIED POSIUNEIOY M B PaMoYS [DFD pue  IB[NqISIA JO BOIE j10dax “Ip 12 SuISLIE BWOUIOIE)
ON - snosssoenu]  Suofe )OS sem a1yl  ydeiSorper orueiouey ue sem 1Y BN 9T I ase) jovo1eg SNOJSSOBIU]
sogpo
pauLop-[[om pue
QOBJINS US[[OMS
joows Joen
aNSST) SAIIAUUOD snuts pue snd oN
o 1 sapI[oy "a[nqusaA [endury
BUWIOISB[qO[WR PUB pue [eoonq 3y Jo
vaIe [e1oy1adns oy u uonelaqo pue
S[[90 SYI[-Wn[noNal 93pH 1B[0ATE O
91e[[91S 218 1Y | 3o wor3ar om0
Inowny “Kyrejod 9S19Ad1 S ULUD 7 x WD ¢
o1usgojuopo im paduedre 1[onu Suumnseau
dn-mojjoy o11sK001810Y I Ieuwn[od Juoj SuIEMS :[esoenu]
0]1S0[ SeM  ‘BWIOISB[qO[oWIR Ajrensn a1om jey) [en3ul] uey) [eoINq Anourukse
juoned  ‘ouoq onewnen S[[99 aYI[-ISe[qo[owe arouw sem uorsuedxd [elo] [eIoe[lg
) pue ‘smel ay) Jo Sunsisuod ay L, ‘uondiosax ‘Jeroenxy
dn-morjoy 0) Inowny ‘wnrjoyyida snowrenbs 93pLI Ie[0oATR o3e
Jo syjuow oneIseIow 1SK0 Tenpisal pasiuneIoy-uou [engu| pue [edong SYuO 9 AOUIS 18K0 [enpisox
¢ Ioye 9sKo ouoq & woiy Sursie paynens Aq ‘urSrew onbedorper mel 1mor y3u ey 10T ® woij SuIsLe
Q0ULINOAI [ewsAINdUE  BWO)SE[qO[OWE paopunosmns pauyop-[jom pue oy ur Surjjoms j10dax “Ip 12 BUOISL[O[OWE
ON 9sAd [enpisay onsAatun Ky1aed onsko [eA0 judonjoIpey (1D ‘onewoydwAsy S[e]N 89 1 ase) ueleyen onsAotun
X01109 [800Nq PUE
[en3urj a3 03 28ewep
Au0q JO uOISu)Xa YPIm
SNUWEI PUe 7J UoomIaq
J[qipuew jo 9[3ue
JYS1LI Je SSeW [BAO W
SE x W [¢ x Wl
2D LY
a8pa jounsipur ue pue 7 usamieq
M d[Sue Ie[nqIpuew (+) uorssnozad
18K0 o1ueSojuopo oy pue tejow JySur  ‘BSOINUW [EULION
Krefixew e JIOMO] AU} USIMIOq BAIR ‘[eloenuy
woj Surstre Kouodonjorpel Je[n3oLr sersoyysared 110dor aseo v 13sKo
BWIOUIOIRD Ue pue Y300} CJA WS  JAIOU [BIUSW PUL 107 duaSojuopo ue woly
QOUALINDAI snoassoenur  wnrfoyido snowrenbs 91} JO J0OI [eNpISal Surjjoms jeoonq j10dox “v 12 SuIsLIe BWOUIDIED
ON - Arewnig 1B YIIM DS Sem IOy otweloued Sy ([eioenxyg orewdj  6S I ase) Iyoepy  snoassoenur Arewid
sisoubelp asueieadde asueseadde asueseadde ubisap
29ua1In93y lenualapia sisoubeiq aifiojo)siH aydesboipey |eaiu|9 xag afy sojdweg Apmg sioyiny L

*pjuoy :ainxauuy




D07

S[[99

rerpoyids onsejdeue
SMOU[S oNSST)
QAT)OIUUOD AY) ‘UIIS
s1 eIse[dsAp 010A0S

s winiayda onsAd

PaSIUNBI-UON.
enyul
A10)BUWIWERUL OTUOIYO
pue s[[2o snowenbs
onsejdeue Jo spue|st
)M TS SeM ONssI)
9AIOAUUOD Y} ‘UIIS
sem wnipayde
snowenbs pagnens
PasIUNLI-UON.

S[199 JueI3 pue ‘s[[oo
ewsed ‘sa1LooydwA]
JO SunsIsuod uods

SNJO9A[E )Jo] ATe[[TXEU
AP UL WO ¢ x WO ¢
x WO 7'¢ UOISI|
onA109)8Q 11D 10s1oul
1391 Are[[rxews oy jo
uor3az eorderrad oy
ur Iop10q pauyap-[Jt
)M UOTS] JUIIN[OIPLI
asnyI( :orweIoue
Ajren3ur] pue A[jeoonq
uone1oyiad suoq
8911109 YJIM ‘UOIZa1
Ie[nqrpueut 3oy Y

UL wo 7 x W /7 x
wo 7 uoIs9 AJisuap
anssn oS 1) ‘uoigal
SnuwieIpIW ) 0)
d[qrpuell 9y} Jo g
1J2[ 2y} woy JuIpuIxo
‘d[qIpuew oy Jo

€IN oI paroedur

Jo uo13ar ¢\ Y9I
AU} ur Surjjoms

S1 2191} Inq
‘snuwisty ST 219y}
9SNBIAQ QUIUBXD
0 JNoLYIp st yred
[e1oenUI QY ],

‘snuis SurdIeyosIp

SIUOIYO pue
d[qrpuewt ot}
Jo 9[3ue o1

AU} ur SuIjoms
pley punoj
UOTBUIIIEXD
[e10BNXT
(uorsuedxa
[enSur| pue
[eoonq) uor3ax
1ejow-o1d 03
QuIued Oy} Ul

S[qrpuewl oy} Jo
apis y3u oYy

pauonuaw sem dren[yuI oy SuIpunoLNS  yo Furoms sem
1N AI01RWIWRPUL OIUOIYD uIgrew pauyop-jt 210y ‘[eI0BIUL
dn-mofjoy ‘ANSST) QAI)OAUUOD ym Kousonjorper oY) uQ ‘snurs
Teaf | 1oye 3sK0  [erpeypidoqns ur ‘ueds  IB[MVO[IUN) DlUEIOUB] Suidreyosip
QoUALINDAL Je[noIpel B pue  2IOM S[[2d snowenbs Jurued Jejnqrpuewr J1UOIYD pue
ON 9sK9 snora3nuap onsejdeue Jo spue[st 1311 pajorduur mel 1omof A sisouaSoyyed
dn-morjoy ' DO ue wolj aNss1) JAIIOUUOD Jyy Surpunoins Jo apisysu ur JySisur uy
SI1eaA ¢ 1ok Suisue DDS ur ‘udos sem uISIew pouyap-yi1 oy} uo Surjoms 8¢ 181840 o1uaSojuopo
Q0UALINDAI snoassoenul  wnidyde snowenbs ym Adudonjorpel piey sem 21y} Qrewd) | ‘G j10dax sel0T ur Sursue DO
ON - Krewnig pajeos-uneIered IB[NOO[IU()  ‘[BIOBIXQ Y} UQ ‘sofewr g ‘0L € ase) “Ipjouref  snoassoenul Arewid
uo13a1 sy}
ur smyidoro sem
a1oyp pajedjed
udyMm ‘9¢ 100}
jenyul Jo uor3a1 oy ur j10do1 9seo e uo
AJojewwegul SIUoIyd e[sy judpnund Paseq SUONBIIPISUO))
pue juopnund yym pue 9[qIpuBW }Jo] Js13ojoyjed €
onssy uone[nueld  Aprouejur paysnd [eued oy ur auoq Jo pue UBIOIUI[O ©
£q papunoxns Ie[O9A[E YO JoLdju]  uorsuedxy (JoA9] 10J woyqoxd v
winrjoydo '9€ 100} 0} [H 100} ¢ [) sopou ydwA| a€102 1540 sno1ognuap
Q0UALINDAI 1SA9 sno1agnuap snowenbs paynens Jo uorSor oy woyy  poSre[ud pue ooef “v 12 € JO 9SIN0S oY} Ul
ou sem € Wwolj POSIUNEISY-UoU Surpuoixd ‘rejngox A} JO 9pIS Y9 j10dox yoardsoq UoneWIOJSUBI)
Aoy, - Suisue DDS SeM QIOU],  ‘UOISJ[ ONJel JB[NOO[IU[) oy} uo ewdpy AN 99 I ase) -epedeyz JueuSIeIA
sisoubelp asueieadde asueieadde asueieadde ubisap
29ua1In93y lenualapia sisoubeiq aifiojo)siH aydesboipey |eaiu|9 xag afy sojdweg Apmg sioyiny L

*pjuoy :ainxauuy




D07

JTed[onuenur oY) pue

JUBUTWIOP SBM SN[oNU

[B9IAID)) "UOBN)[UT
IR[NOSBA [BOIAIDD
PUE 9[BAO USWIRIOJ

L00T ay snp/repamod | 189 Jo]
Ioquioa PaY00] UBWOIYD 3} Ot ul ssewl oy aY) Ul ssaugeap
u1 parp ‘[eAO 01 pUNOI sEM [etueLoenuL [[eWs pue ‘OAIdU
juaned ay [ snajonu ay) “rood ¢ {pla uoengut [e108) [PUISIRW
“BIUAWOP sem wse[doiko [[9o 9Seq [Ny -nipawt Ie[nqIpuRw o[
pue ak3 Inown) Y[, ‘sInowny ISELUOD M TIIN a1 Jo asuodsar
1Jo1 oy} Ul A} USIMIQ UDIS ST aseq [[ns 3y} 0} /UOTIESUQS
ssoupurq wnydos pastie|nosea S[qIpUBWI 5Y) JO APOQ  poud[eom DAIOU
pasned Kp100d ‘parenyur oY) woy AJ[eonIoa IBJOQATR JOLIQJUI
uonen[yuI uy "oe[[dWe] dUoq pue pue[3 pnoxed oy 139 9y} U0
nowny ) Jo syuowgely 03 [1suo} dupered Yoy UONBSUdS JO SSO]
JuedyIusIg ) USIMIOQ pUNoJ oY} woij A[ds1oAsues) ‘Jurjoms pue
‘ssewr QIoM SBAIE PIJOS SUIPUAIX UOISY] ‘urpa9iq [elo
Inowny ur [BIOAQS PUE 2INJONIS ‘wnipaur 3senuod JUOLINOAT JIM snurer Je[nqrpuer
uononpal J1)SAJ0I01W B PAULIOY SN0AUSFOWOY-UOU 9[3ue re[ngrpuewt Q) Ul UOTIB[ONUD
JuedyIusIS 18A9 IR[NOI[[0] S[19o [eord£je pue UHM UOISI[ LD J9[ 1B UoIS9[ 1Ko JB[NDI[[O] IoYJe
ON & woiy Sursie Qe[NOOqeIT L66T Ieynoorun peaxdsopim 10T SIBOA ()] BUWOUIOIED
SYuowW ¢ BUIOUTOIED Ul UOIJBOYIO[RO0p  JUSONJOIPEI JO QINJORIf ‘Guruado ynowr j10dax “v 12 o1)SE[qO[OWE UR
5e 1D - o1SE[qO[OWY 10ye Asdorg Tea1Soroyied :HdJO Pasea1od( oleIN 9% I ase) Joneqpyg JO UOTJBISOJTURIA
BUWIOUIOIED
[euonouny oNSSI) SNOJULINONS
QAISUQIXQ 0} pue onssn 3Jos ‘ouoq
Surssaroxd 0 A[[e1dre] Surpud)xe
‘180K © 1018 pue o[qIpuBW o}
Q0UALINDAI Sunenyur 9s£o
B SEM 219U ], Sno13nUAp oy ut paurejdxoun
dn-morjoy S18K0 SoBueyd JUBUSI[EA 100} ¢IN pajoeduur
SIBdA ¢ 19)e sno13nuap 1540 sno1a3nuap )M PJRIJOSSE 12a1210T
QOUQLINOAI woIy B UIJIM UQOS SeM ‘Kdousdnjorper pautejdxaun w j10dax “o 12 S18A9 snoroSnuap
ON - Sursure )OS DS QAISBAUL UY Ie[noo[Iu paurejdxoun soeWI 7 ‘99 z ase) 1109100 ur Suisue D)
joeI) SNUIS
[eloenul pue
399} [E}IA-UOU [T
punoj [eroenuy
‘uIdIew yjoows
B )M B[[IXEW
oprs [endur| JorIdue Jo|
pue [e20nq 3y} U0 oy ur Surfjoms
Ppa1mndo0 uorjerojiad piey e punoj
auoq [eo1}100 ‘armiade uoneuruex
[eseu oy} 0} SUIPuAIXd [eloenXxy
pue uoIsoId Auoq ym mel 1omof o)
sisoubelp asueieadde asueieadde asueieadde ubisap
29ua1In93y lenualapia sisoubeiq aifiojo)siH aydesboipey |eaiu|9 xag afy sojdweg Apmg sioyiny L

*pjuoy :ainxauuy




Inown} 91u230juU0po PIOJRWOUIPY OV INOWN) d1UdF0IUOPO d1ISA20)BIDY (1O ‘PIYIS-PIoe-01poLdd :Syd 1540031y 91u30juop() DO ‘BWOoUIdIRd [[20 snowenbg :))HS ‘uonoeal ureyd aserowijod
uondrosuer) 3s10AY YDJ-LY ‘ewourdored prouaprdeooniy (DN ‘AyderSowo; peyndwos weaq-auo)) :1Hg) ‘SurSewn soueuosat ondusey TN Ayderdowo) payndwo)) ;1) ‘AyderSowoiuedoyi) :0dO

eisejdosu

Jo suSis ou pue
SOI1I9G 10 ZOSSe[BJ

Jo 3sa1 rerjoyde

ON ‘s[[2o ewserd

pue sa1K00ydwA]
JuUBpUNQE YHIM

ANSST) QAT)OUUOD
[oLI-uage[[od Jo
SISISUOD [ITYM INSST)
Teroyida oy yresuaq
SeM [[eM ISAD A,
'$a8p11 9321 Je[NFLIL
pUE SISOUIUBIE [)IM
S[199 snowrenbs
PasIuneIaYy-uou Jo
Surury jerpoyde arer
I e 1sK0 oty L,
uowoads /007

JO uonen[eAdal
[e2130[03SIH "Pa19)eds
a1oMm s[]90 ewserd pue
s1L00ydwAT sosojw
J0 53077 Jueurwop-a1d
Ik SO[IISAA

Suny oy

JO wn[Iy 21} J& Sapou
ydwAT :Ayderowoy
UOISSIWD UOXISOJ
SOPIS [[)0q UO BLINLIO
KoueuJijew SNOIAQO
noym sapou ydwaA]

aoueleadde
aifiojo)siy

sisoufielp

99Ua.1IN93Y lenuaiayia sisoubeiq

aoueleadde
alydesfoipey

asueieadde
lealud

xag afy sojdweg

ubisap
fpmg

sioyny

AL

pIuoY :aInxauuy






