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[MEPINHWH: Ta ooteooapkwudta kal Xovoposapkwpa-
Ta Twv yvdbwv eivar 1diaftepa omdvia kakorBn veomAd-
olata, Tou avIMPOowNeUoUV HIKPO TTOCOOTS TwV OU-
VONK®V 0apKwHETwV Tou OKeAeTOU.

YAIKG kar éBodoc: H avadpopikr| peAéTn Tou apxeiou Tou
Epyaotnpiou tng 2topatohoyiag katd tnv xpovikr| Te-
piodo 1970-2016 amokdhuye |2 ooteooapkwpata kai
5 xovdpooapkwpata twv yvabwv oe olvoro 33.542
Broyiwv tng avtiotoixng mepiddou. Kataypdpnkav kai
peAeTBnKkav ta emoénuioAoyIKd, KAVIKG, aktivoypa@ikd
kai 10toraBoloyikd ToUG XapaKktnEIoTIKA.

AnoteAéopata: Ta 00TeE00aPKOPATA EHPAVICOVTAV CUXVO-
Tepa o€ AvOPEG Kal N péon nAikia Twv aoBevawv rtav ta
40 €1, evd Ta xovdPOoapPKWHATa ePPAvICav MPOTIUNON
yId TO YUVAIKeIo QUAO KaIi n péon nAikia twv aoBevav rtav
1a 44 €. ‘OAa ta veondoparta meplypdeovtav KAVIKA
G SIOYKWOEIG, eviote eEEAKWIEVEG, e OUXVOTEPN EVIO-
mmon oty Kdtw yvdbo Kal ToIKIAN aKTivoypaQIkr eIkova.
O kupiapxog 10TOAOYIKOG UMTOTUTTOC TWV OOTEOCAPKW-
pdtwv rfrav o xovopoBAactikdg, eve o Babudg diapo-
poroinong rjtav ouxvotepa xapnhdg. To olvoro Twv
XovOpooapKwpdTwy ftav xapnAig diagoporoinong.

AEZEIX KAEIAIA: yvdBol, vedmAaopa, dyKog, 00teoodp-
Kwpa, XovdpoodpKkwpa.

SUMMARY: Osteosarcomas and chondrosarcomas of the
jaws are extremely rare malignant neoplasms, represent-
ing only a small number of the total sarcomas of the
skeleton.

Materials and methods: The retrospective study of the
histopathology archives of the Department of Oral Med-
icine and Pathology during the period 1970-2016 re-
vealed |2 osteosarcomas and 5 chondrosarcomas of the
jaws, in a total of 33,542 biopsies of the corresponding
period. Their epidemiological, clinical, radiographic and
histopathological characteristics were recorded and
analysed.

Results: Osteosarcomas occurred more frequently in
males with a mean age of 40 years, while chondrosarco-
mas showed a female predilection and the mean age of
patients was 44 years. Clinically, all neoplasms were de-
scribed as swellings, occasionally ulcerated, most com-
monly located in the mandible, with variable radiographic
appearance. The predominant histologic subtype of os-
teosarcomas was chondroblastic, while most of them as
well as all of the chondrosarcomas were poorly differ-
entiated.

KEY WORDS: chondrosarcoma, jaws, neoplasm, os-
teosarcoma, tumor.
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EIZAIQrH

Ta mpwrtomnadr) kakoriBn veormAdopata twv ootwv dro-
TehoUv OTTAVIEG OVIGTNTEG, HE TV apXAISTEPN YVWOTH TTe-
pimwon va mepiypdeetal o dppeva KExtn |5 etwv me-
pimou ota 800-600 1.X. (Capasso, 2005). H BAAPn evto-
mdtav otn PETdpUon Tou Ppaxioviou ootol Kai n pa-
KOOOKOTTIKI] €IKGVA Kal Ta aKTIVOYPAQIKd TG XApaKTnel-
otkd ouvnyopoUlv utép mBavou 00TE00aPKWHUATOG 1
xovopooapkwpatog (Capasso, 2005), ta omoia arote-
AoUv ta ouxvotepa Mpwtomadr] VEOTTAGOHATA TwV O0TWY
eEQIPOUPEVWY QUTWV TTOU TIPOEPXOVTAI ard TOV AIoTTOl-
nukd 10té (Jaffe kar ouv. 2009, Neville kar ouv. 2008).

O 6pog ooteoodpkwa (osteosarcoma, osteogenic sar-
coma) eiorixBn to 1805 amnd tov Alexis Boyer (Jaffe kal
ouv. 2009). Anotelel kakdnBeg vedTAaoua PeceyXUpa-
ToyevoUG TTIPOEAEUCNG, OTO OTTOIO TA VEOTTAACHATIKA KUT-
Tapa éxouv TNV IKavoTnTa va mapdyouyv kakdnBeg oote-
0e16€6 i avipigo 0otd (Neville kai ouv. 2008). Ava-
Tiooetal oUxvATEPA KOVIA OTOUG HETAPUOIAKOUG TTU-
PIVEG TWV HAKPWV 00TWV TwV AKPWY, JE KUPIEG EVIOTT-
0€IG To dnw pnpiaio, To eyyUg kvnpiaio kai to eyyug Bpa-
x16vio 0otd. EpgaviCel dikopen nAikiakd katavour pe
péyiotn ouxvotnta otnv NAIKIkr opdda twv |0-14 Ty,
akolouBoUpevn amd v nAIKiakr) opdda dvw twv 65
etwv (Jaffe kai ouv. 2009). Ta ooteooapkpata twv yvd-
Bwv avtmpoowetouy 1o 6-8% Tou ouvdlou Kal ava-
mmiooovtal oe aoBeveic peyaAltepng NAIKIag ouykeItikd
He TG avtioToixeq BAGPeg ota pakpd ootd (Fernandes
kar ouv. 2007, Neville kai ouv. 2008). To oupPatikd
ooteoodpkwia (conventional osteosarcoma), o ouvi-
Bng 6nhadr tinmog ooteooapkwpatog, urodiaipeital oe
TPeIC facikouc I0TOAOYIKOUG UTTGTUTTOUG: OOTEORBAACTIKS,
xovdpofAactiké kai ivoBAactikd, avdhoya pe tov Ku-
piapxo timno mapaydpevou eEwkuttdpiou uhikoU (Neville
kai ouv. 2008).

To xovdpoadpkwpa (chondrosarcoma) éxel avayvwpl-
o0&l wg aveEdptnn ovidtnta and To 0oteoodPKwHa Ta
Teheutaia 75xpdvia, kaBug to 1943 or Lichtenstein kai
Jaffe kaBiépwoav ta kprtrpia yia v Eexwplotr katdtagn
Twv Xovdpooapkwudtwy. XapaktnpiCetal and tnyv ma-
paywyr] amd ta kakorBn veomAdopatikd KUTtapa Xov-
Spou, aMd Oxi ootoU (Lichtenstein kai Jaffe, 1943) kai
evtomiCetal ouvABwg otnv mMieho, ota pakpd ootd Twv
ArpwvV Kal oTIG TTAEUPEG, EPAVICOVTAG TIPOTIUNON yia Ty
5n A én dekaetia tng Cwrig (Mavrogenis kai ouv. 2012,
Coca-Pelaz kai ouv. 2014). Zug yvdboug evtoniCetal Te-
pimou To 1% tou cuvoAou TwV XOVOPOOaPKWHATWY, EVW
epeaviCetal ouvABwG o PIKPGTEPEG NAIKIEG OE OXEON HE
Tov undrormo okeAetd (Regezi kar ouv. 2012).

2KOMNozx

>Kkomd¢ NG mapouoag avadpopikAG PEAETNG Atav N
avdAuon TwV emMONHIOAOYIK®Y, KAVIKQV, AKTIVOYPAPIKOV
Kal 10ToTTaBoAoYIKOV XapaKINPIoTIKWY oelpdG |2 mepi-

MroutAa B. kai ouv./Boutla V. et al.

INTRODUCTION

Primary malignant bone tumors are rare entities, with
the earliest known case described in a male Celt of
about |5 years old, dated from 800-600 BC (Capasso,
2005). The lesion was located in the metaphysis of the
humerus and its macroscopic as well as its radiographic
findings were consistent with a possible osteosarcoma
or chondrosarcoma (Capasso, 2005), which are the
most common primary bone tumors, excluding those
derived from hematopoietic tissues (Jaffe et al. 2009,
Neville et al. 2008).

The term osteosarcoma was introduced in 1805 by Alexis
Boyer (Jaffe et al. 2009). It is a malignant neoplasm of mes-
enchymal origin, in which the tumor cells have the ability
to produce malignant osteoid or immature bone (Neville
et al. 2008). It develops more frequently near the meta-
physeal growth plates of the long bones of the extremities,
the most common locations being the distal femur, the
proximal tibia and the proximal humerus. The neoplasm
shows a bimodal age distribution, with the first peak oc-
curring in the age group of 10-14 vears and the second
one in adults older than 65 years (Jaffe et al. 2009). Os-
teosarcomas of the jaws represent 6-8% of the total os-
teosarcomas of the skeleton and develop in older patients,
compared to the long bones (Fernandes et al. 2007,
Neville et al. 2008). Conventional osteosarcoma, the most
common osteosarcoma type, is divided into three main
histological subtypes: osteoblastic, chondroblastic and fi-
broblastic, depending on the predominant extracellular
matrix produced by the tumor cells (Neville et al. 2008).
Chondrosarcoma has been recognized as a distinct entity
from osteosarcoma only during the last 75 years, as in 1943
Lichtenstein and Jaffe established the criteria for the sepa-
rate classification of chondrosarcoma. t is characterized by
the production of cartilage, and not bone, by malignant
chondrocytes (Lichtenstein and Jaffe, 1943), and it is usually
found in the pelvis, the long bones of the extremities and
the ribs, showing a predilection for the 5th or 6th decade
of life (Mavrogenis et al. 2012, Coca-Pelaz et al. 2014). Ap-
proximately 1% of all chondrosarcomas arise in the jaws,
affecting usually younger patients than chondrosarcomas
of the rest of the skeleton (Regezi et al. 2012).

AIM

The aim of the present retrospective study was to ana-
lyze the epidemiological, clinical, radiographic and histo-
pathological characteristics of a series of osteosarcomas
and chondrosarcomas of the jaws, and compare them
with the findings of similar studies from the international
literature.

MATERIALS AND METHODS

The material of this retrospective study derived from the
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Eik. I: lotohoyikr elkéva 00Tte00apKOPATOG, 00TEOBAACTIKOU
unétutiou, pétpiag diagopotoinong. Mapatnpeitar mapaywyr
00teoeIboUG amd Ta veormAaopatikd KUTtapa, ta oroia epgaviCouy
mAelopop@iopd (H&E, apxikr| peyébuvon 00x).

Fig. I: Microscopic features of a moderately-differentiated
osteoblastic osteosarcoma. Osteoid production by the neoplastic
cells, which show pleomorphism, is observed (H&E, initial
magnification 100x).

TMWOEWV OOTEOCAPKWHATWY KAl 5 TIEPITTINOEWY XOV-
dpooapkwpdtwy, Kai n olyKpIor ToUG He Ta euprpata
avtiotoIxwv PEAETWV NG SieBvous BiBAioypagpiag.

YAIKO KAl ME©OOAOX

[MNpdKkertal yia avadpoik HEAETN, TO UAIKS TG oToiag
ouykevtpwlnke amd to apxeio ProYidv tou Epyactnpiou
>toparoloyiag g Odovuatpikrg 2xohjg EKTMA, kai
apopd BAGPeg Tou SIayvwoTnKav wG 0oTE0odPKWUA 1
XovOPOOdpKwHa Katd tnv xpovik miepiodo 1970-2016.
AT Ta TuToToInpéva Trapanepmikd 1otoAoyikig eEgta-
0oNG KataypdenKkav Kai ehetiOnkav ta &g Xapaktnpl-
otkd: n nAikia kai To @UAo Tou acBevolg, n evrdmon, n
KAVIKT €lkdva, To péyeBog, n oupmuwpatoloyia, n didpkeia
¢ BAGPNG, Ta akuvoypapikd euprpata, n moavr| KAk
Sidyvwon kai n wxov Unmapén unotporig. [payuatorol-
ABnke, emiong, emava&ioAdynon Twv I0TOAOYIKOV TOHWY
e Xpwon aipatofuAivnc-nwoivng via va emPeBaiwdel n
didyvwon kai va kabopioBel o 1oToAoyIKOG UTTGTUTTOC KAl
0 Babudg diapoporoinong Twv veorAaoudTwy.

AMNOTEAEZMATA

2 UyKevTpwOnkav |2 mepImTwoeIg KEVIPIKWY OOTE00ap-
KwPdTwy Kal 5 TepImwoelg XovOpooapkwpdTwyY TV
yvdbwv mou avahoyouoav oto 0,036% kai 0,015%, avti-
oToIXa, Tou ouvOrou Twv 33.542 Bloyidv tng e&etalod-
HEVNG XPOVIKAG TiePIGd0oU. Ta XapaktnpIoTIKG Twv TTEPI-
mMwoewy mapoucidlovtal otoug [livakeg | kar 2.

Eménpioloyikd euprjuata
H péon nAikia Twv aoBevav Atav ta 40 + 22 € (£SD)
(eUpog 11-87 €n) yia ta ooteoocapkwyata kar ta 44 £

Tépog 18, No 3,2017/Vol 18, No 3,2017

Eik. 2: lotohoyikr eikdva xovopooapK®UATog, XapnArig
dlagpoporioinonge. MNapatnpeitar mapaywyry xévdpou pe mapousia
TOManmA@V Kuttdpwy evidg piag kpurmng, peydAn kuttapofBpiBeia
Kkal kuttapikr) awmia (H&E, apxikr peyébuvon 100x).

Fig. 2: Microscopic features of a poorly differentiated
chondrosarcoma. Cartilage production with multiple chondrocytes
within a lacuna, high cellularity and cellular atypia are observed
(H&E, initial magnification 100x).

histopathology archives of the Department of Oral Med-
icine and Pathology, School of Dentistry, National and
Kapodistrian University of Athens, Greece and included
lesions with a histopathological diagnosis of osteosar-
coma or chondrosarcoma during the period 1970-2016.
From the standardized biopsy submission forms, the fol-
lowing characteristics were recorded and studied: age
and sex of the patient, location, clinical presentation,
symptoms, size and duration of the lesion, radiographic
findings, provisional clinical diagnosis and presence of re-
currence. Re-evaluation of the histologic sections stained
in hematoxylin-eosin was also performed in order to
confirm the diagnosis and determine the histologic sub-
type and the degree of differentiation.

RESULTS

The recording revealed 12 cases of central osteosarco-
mas and 5 cases of chondrosarcomas of the jaws, ac-
counting for 0.036% and 0.015% respectively of the total
33,542 biopsies of the study period. The data from the
cases are shown in Tables | and 2.

Epidemiological findings

The mean age of patients with osteosarcoma was 40 +
22 years (£SD) (range | 1-87 years) while the mean age
of patients with chondrosarcoma was 44 £ |5 vyears
(range 26-66 years). In osteosarcomas, a male predilec-
tion was observed with a ratio of 5:1, while in chon-
drosarcomas, male to female ratio was |:1.5.

Clinical findings
The most frequent location for both neoplasms was the
mandible; 8/12 cases of osteosarcomas (66.7%) and 3/5
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Nivakag 1: ErdnuioAoyikd, KAVIKA, aKTIVOYPAMIKA KAl IOTOAOYIKA XAPAKTNELOTIKA TWV 00TEOCAOKWUATWY TWV YVABWV.

Adbeviig m;": Evrémion KAk eikdva | Zupntwpara | Aidpkeia " éYI:QI(‘),éK(‘im) AK;:}’:%E:;’:K(’ rh%?:mggm Imﬂ:ﬁ?
Mpodobla 15 Xovs
. , , : . po-
1* [ 31A dva Oykog Oxt LAvac 4x5x6 | Zuvduaouog AA BAAOTIKS
yvaBog
Mpdobla
Kau 5 Ivydng AucmAaoia- Ooleo-
2 24 A | omioBla ‘Oykog Na LAVEG 4x3x1,5 Skiaon OKANPUVTIK) BAQOTIKG
KATW OOTEOUUEAITIQ
yvdbog
OmnioBla 2 APKWUA-KEVTPIKO
3 33A | kdtw ‘Oykog AA AA | 3x25x2,5 | Aladyaon YIYQVTOKUTTAPIKG | IvOBAQOTIKO
yvadog KOKK{wua
OnioBla y Jkiaon
. Oykog 1 ) , . Xovdpo-
4* | 45A avw < AA . 4x3x4 | (elkova OKT(- OoteoodpKwua .
Sy eEEAKWEVOG unvag TG BAQOTIKO
OnioBia
. , X .
5 | AAA| katw AA AA AA AA Awadyaon AA B)(\)gcénplsé
yvdbog
Ong’oela ) 20 ) Kakoréng é\(Ko/q Xovdp0-
6 40A | Katw Oykog Nat nuépec 2,6x3x1,8 | Awauyaon JeogyxUUATIKoU BAQOTIKG
yvdbog Lotoy
Mpdobla
. , , 2 . . . Ooteo-
7 30A vw Oykog Oxt LAveC AA >klaon > dpKwUa-00TEWUA BAAOTIKG
yvaBog
OrnloBia
) X =
8** | 700 | Kkatw AA Nau DA DA AA DAeyuovmdNg 101G B)?(\l/g'ﬁgé
yvdbog
OnioBla 1 OoteoodpKWUa- Ooreo-
9 440 | kdTWw ‘Oykog Nau uvac 5x4x2 | Xuvduaouog V@dNC BAQOTIKG
yvdbog duorAacia
Oniobia p .
, Oykog , , OoteoodpKWUa- Xovdpo-
e e ave eEEAKWUEVOQ Oxt AA AA Awadyaon XOVOPOOAPKWUA BAaoTIKO
yvaBog
NeupoeEwdEPUIKOG
OmioBla y OYKOG, paldg GyKog
. , 1 . =
11 11A| Kdtw sﬁeia\gggvoq Oxt wAvac 2x1 AA apabupeoeldwy, ngoi&é
yvdbog LECEYXULATOYEVIQ
OYKOG
Mpdobla 1 Jkiaon OiEe
12 | 25A | kdtw ‘Oykog Oxi £BD. 1,5x2x1,5 | (elkdva aktl- | OoteoodpKwuUa BAAOTIKG
yvdbog vV NAiou)

(A: dppev, ©: ONAU, AA: dev avapgpetal, *:urotporr, **:kdtayua)

|5 €t (elpog 26-66 £tn) yia Ta XovdpooapKWUAtd. 2Ta
00TE00APKWHATA TTAPATtNPERBNKE EMKEATNON TwV AvOPWV
pe avahoyia 5:1, evd aviiBeta ota xovdpooapkwpata
uriepeixe ehapEd To yuvaikeio @UAo e avaroyia 1,5:1.

KAvikd euprjpata

> uxvatepn Béon avdmmuéng kai yia ta dUo veorAdopata
Atav n kdtw yvdbog, pe moocootd 66,7% (8/12) yia ta
ooteoodpkwpata kai 60% (3/5) yia ta xovépooapK®-
pata. Ta ooteooapkwpata tng kdtw yvdbou evtoriCov-
Tav otnv MAeloyPneia toug ot ormioBieg Tepioxég (7/8),
pe éva €€’ auTwv va exteivetal Kal o€ TPOOBIEG TIEPIOXEC,
€V TA OOTEOOAPKWHATA TNG dvw yvdbou epgpdvidav

cases (60%) of chondrosarcomas. The great majority of
mandibular osteosarcomas (7/8) were located in poste-
rior regions, with one of them extending in the anterior
regions, while maxillary osteosarcomas showed an equal
distribution between anterior and posterior regions. Re-
garding chondrosarcomas, all lesions developed in pos-
terior regions regardless of their localization in the
mandible or maxilla. All tumors were described as
swellings, sometimes with an ulcerated surface. The max-
imum diameter ranged from 2-6cm in osteosarcomas
and from 2-5 cm in chondrosarcomas. About half of the
patients, namely 44.4% (4/9) with osteosarcomas and
50% (2/4) with chondrosarcomas, reported pain or hy-
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Table 1: Epidemiological, clinical, radiographic and histopathological characteristics of osteosarcomas of the jaws.
. Age/ . Clinical . Clinical size Radiographic Possible clinical Histologic Degree
il Sex Lo appearance SIS | R (cm) findings diagnosis subtype of differentiation
: Combination :
1* |31 M ér:];iirlll(;r Tumor No mggth 4x5x6 | of radiolucency N/A ngé?i;o Intermediate
and radiopacity
Anterior .
and 5 . . Fibrous Osteo-
2 24 M posterior Tumor Yes months | 4x3x1.5 | Radiopacity dysplasm-Scle_rpsmg blastic Low
mandible osteomyelitis
; Sarcoma-Central e
3 33 M ric;itgiré?; Tumor N/A N/A | 3x2.5x2.5 | Radiopacity giant-cell bFllgsr?ic Low
granuloma
. Radiopacity _
4* |45M Pr%ztjngr UltLCJ?Tr]itf d N/A mo1nth 4x3x4 (“Sunburst” Osteosarcoma CB%Z%LO Low
pattern)
P i . h -
5% [NAM| OO NA | NA N/A | Radiolucency N/A Cb%l?i? Low
- Malignant me- .
6 40M rl:r)w(;?wtgirtlaolé Tumor Yes di?/s 2.5x3x1.8 | Radiolucency se?lj:r%rpal Cgl(;r;(;;o Intermediate
7 30 M '?\:;iirllg Tumor No moiths N/A Radiopacity | Sarcoma-Osteoma glztst(i)c_ High
P i . h - .
8** | 70F moasr,]tgirtl)cl)é N/A Yes N/A N/A N/A Inflammatory tissue Cbg;ﬁéo Intermediate
; Combination Osteosarcoma- )
9 44 F ric;itgiré?; Tumor Yes mo1nth 5x4x2 | of radio[ucengy Fibroug gls;tset?c Low
and radiopacity dysplasia
; Osteosarcoma- .
10 |[87M Pr%ztjngr UltLCJ?Tr]itf d No N/A N/A Radiolucency| chondrosarcoma nggirco Intermediate
Neuroectodermal
; tumor, brown tumor
Posterior |  Ulcerated 1 ' Osteo-
1M andible | tumor No month 2l N/A of hyperparathy- blastic Low
roidism,
Mesenchymal tumor
. Radiopacity .
12 |25M rﬁg;edrilglre Tumor No w;ek 1.5x2x1.5 (it;;k;]r:)st Osteosarcoma 82:& Intermediate

(M: male, F: female, N/A: not available, *: recurrence, **: fracture)

106TIUN Katavopr] otig TPOoBieg Kar oTioBieg TTEPIOXEC,
‘Ooov agopd ota xovdpooapkwatd, og OAEG TIG TTEPI-
MWOEIG Kal aveEaptritwg yvabikng evidmong of PAAPeg
avarrtooovtav og ormiobieg Tepiox€g. ‘OAa ta veorAd-
opata mepyPdeovVIav WG SIOYKWOEIG, EVIOTE pE EEENKW-
pévn emmpdveia. H péyiotn SIdUETPOG yia Ta 00Te00ap-
KOpata Kupavotav petagl 2-6 cm, v yid Td Xovopo-
oapkwyata Peta&y 2-5 cm. Or pioof mepimou aoBevelg,
ouykekpIpéva 44,4% (4/9) ue ooteooapkwuata kar 50%
(2/4) pe xovdpooapKOUATA, AVEPEPAV TNV TIAPOUsIa
oupmwPdtwy onwg mévo rj unaioBnoia, eve oe pia Te-
PITTWonN 00TE00APKWHATOG N BAGPN éyive avuAnTr| pe-
Td and maboroyikd kdraypa g kdtw yvdbou. H didp-
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poesthesia, while in one case of osteosarcoma the lesion
became apparent after a pathologic fracture of the
mandible. The duration of the lesions before diagnosis
ranged from one week to five months, with an average
of one and a half month for osteosarcomas and between
two weeks to five months, with an average duration of
two months for chondrosarcomas. In addition, three
cases of osteosarcoma (25%) were reported as recur-
rences, six months and nine years after the initial treat-
ment in the two cases with available data (Tables [, 2).

Radiographic findings
Radiographic findings of osteosarcomas were variable,
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Nivakag 2: ErdnuioAoyikd, KAVIKA, aKTIVOYPAPIKA KAl LOTOAOYIKA XAPAKTNPELOTIKA TWV XOVOPOOUPKWHUATWY TWwV YWABwWV.

Adbeviig m;\l: Evromon KAvIkr eikéva ZupnTopaTa Aidpkeia pévlzglt‘)l:(g:m) AK::‘,':ﬁV:g;':Kd n'ea?;?v'g‘;{m
y . EEepyaoia
1 380 Omoe,la KAt ‘Oykoqg Oxt S 2x1,5x1 | Zuvduaoudg | emnavopBoews
yvdBog €R0. iy
KQT' EMEKTAOLV
Meplpeplkd
Omniobia dvw ‘Oykog , 15 YIYQVIOKUTIAPIKO
2 26 A . . Oxt ‘ 5x2,5%0,5 AA KOKK{wpaQ,
yvaBog eEEAKWUEVOG NUEPES s e U
KOoKKiwpa
Meplpepkod
YLYQVTOKUTTAPIKS
3 500 Onflea dvw Ovykoe AA AA AA AA KOKKl'(L),}J,Cl,
yvdbog TEPIPEPIKS (Vapa
TV oUAwWV,
VOOGPKWHA
Nau (unaieBnoia
4 660 On[oella KAtw Oykoe Kdtw (DGTVIGKOL:J ,2 4x3x2 Aatyaon OOTSOOC’lp/K(.L)pO-
yvdbog Kal BukavnTikoU | urveq apayyewpa
veupou)
y . Nau (unaieBnoia .
OnioBia kdtw , : 7 5 , >KANPUVTIK
5 39A VVG80C Oykog KGTU\;S(E(F])T(;/LISKOU LAVEQ 2x4 Skiaon o OTSr(])ElU SNITTI]Q

(A: dppev, ©: ONAU, AA: dev avapgpeTal)

Kela TG PAAPNG Toiv ) Sidyvwon kupaivétav armd pia
eBdouada éwg 5 prveg, katd péco Opo evdpuion prva,
yIa T4 00TE00APKWHAta Kal and 2 eBOouddeg éwg 5 pr-
VEG YIa TA XOVOPOOaPKWHATa, Pe péan didpkela Toug 2
prvec. Emfong, tpeiq mepmmwoel 0oTte00apKOUAaTtog
(mooootd 25%) agpopouoav oe unotpotr| TAAAIGTEPNG
BAGPBNG, 6 priveg kal 9 xpdvia PETd TV APXIKY AVTIPETW-
Tmon otg 2 TepIMwoelg omou utirjpxav otoixeia (Iiva-
Kkeg |, 2).

Axtivoypagikd euprjpata

Ta akuvoypa@ikd euprjpdta yia Ta 00TE00aPKWHATA
rtav ToikiAa, pe tn BAAPN va aneikoviCetar efte wg diad-
yaon e acagry opia (40%), efte wg acagrg okiaon
(40%) 1 wg ouvduaopdg diavyaong Kkar okiaong (20%).
>€ PONG duo mepimwoelg n okiaon ouvodeudtay amnod
TN XAPAKTNPICTIKY) AKTIVOYPAPIKY| EIKOVA TIEPIOCTIKAG av-
Tidpaong Twv «aktivwy avatéAovtog nhiou». ‘Ooov
apopd ata XovOpOOaPKWHATA, N AKTIVOYPAQIKY EIKOVa
Tiapouociale avtiotoixn TToIKIAOHoP®Ia, pe TIG TEEIG BAd-
Beg pe diabéaipa otoixeia, va ameikoviCovtal wg aktivo-
Sialyaon e aoagr) dpia, WG aoagr] aktivookiaon f wg
ouvduaopdg Toug, oe avaroyia |:1:1.

KAvikrj didyvwon

To ooteoodpkwpa frav n mbavr] kKhiviks didyvwon pévo
0TI OUO aVTIOTOIXEG TTEPITTWOEIC TIOU EPQAVICAV TN Xd-
PAKTINEIOTIKA AKTIVOYPAQIKY €IKOVA TwV «aKTiVwV ava-
TEMOVTOG NAou». ATt tv AMn Aeupd, og Kapia Tepi-
TTWoN Xovoépooapkwpatog n moavr khiviky didyvwon
de ouppwvoloe pe TV tehikr didyvwon. 2tug 10 mepl-

with the neoplasm manifesting either as a radiolucent
(40%) or as a radiopaque (40%) lesion with irregular
margins, or as a combination of both in 20% of cases. In
only two cases the radiographic appearance was accom-
panied by the characteristic “sunburst” periosteal reac-
tion. Regarding chondrosarcomas, the radiographic ap-

Babudg
Slagoporoinong

XapnAég

XapnAdg

XapnAog

XapnAég

XapnAog

Nivakag 3: Mpodiabeoiké KATAoTACEIS YIA TA OOTEOCAPKWUATA

Kall TA XOVOPOOaPKWUATA.

OaTeooapkwpaTa Xov3pooapKwyata
2ZUvdpopa: Movrpn (ooTeo)xovdpwpaTa:
>Uvdpopo Li-Fraumeni* Eyxoévdpwua
KAnpovouikd petivoBAdotwua Ooteoxdvopwua
>Uvdpouo Rothmund-Thomson MoAAarAd (ooTe0)XOVAPWHATA:
>Uvdpopo Werner >Uvdpopuo Maffucci
>Uvdpopo Bloom Noéoog tou Ollier ij eyxovdpwudtwon**
>Uvdpopo Rapadilino MeTaxovopwudTwaon

Avaipia Diamond Blackfan

ZKkeAeTIKG voojuara:
Néoog Paget
Ivibdng duomAaocia

MepiBalrovTikoi Tapayovreg:
Mponyoupevn aktivoBoAnon Tou ootou

*OUOXETION OMavioTEPA Kal e XOVOPOOaPK®UATA,
**GUOXETION OTTAVIGTEPA KAl e 0OTEOOAPKWHATA

KAnpovouikég MoAATAEG EE0OTWOELG
1] 0OTEOXOVOPWHATWON**
‘ANAeg xOvdpiveg BAABeG:
XovOPOUUEOEIDER (viwua
JUVORLaKT) XOVOPWUATWAN

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/
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Table 2: Epidemiological, clinical, radiographic and histopathological characteristics of chondrosarcomas of the jaws.

Patient ggei/ Location ap?)::z:':ilc o Symptoms Duration
Posterior 3
1 38F | mandible Tumor No weeks
Posterior Ulcerated 15
2 |26M maxilla tumor No days
3 |s0F | Posterior Tumor N/A N/A
maxilla
Yes (inferior
Posterior alveolar 2
4 = mandible Tumor and buccal nerve | months
hypoesthesia)
. Yes (inferior
5 39 M E(;?]tgirgl)é Tumor alveolar nerve mo?ﬂhs
hypoesthesia)

(M: male, F: female, N/A: not available)

TTIWOEIG 00TEOOAPKWUATWY Kal o€ OAd Ta xovdpooap-
kwpata drou mapatnerBnke avavuiotoixia peta&y moa-
Vi KAvikiG Kkarl Tehikiig Sidyvwong, n mOavr khivikr Sid-
yvwon iepiehdpfBave éva eupl dopa BAapwy, veorAa-
opatikig (kahorBeig kar kakor|Beig), SuoTAaoTikrg, PAey-
povwdoug kar avudpactikig apxriq (Mivakeg |, 2).

Table 3: Predisposing conditions for osteosarcomas

and chondrosarcomas.
Osteosarcomas

Syndromes:
Li-Fraumeni syndrome*
Hereditary retinoblastoma
Rothmund-Thomson syndrome
Werner syndrome
Bloom syndrome
Rapadilino syndrome
Diamond-Blackfan anemia

Chondrosarcomas

Solitary (osteo)chondromas:
Echondroma
Osteochondroma
Multiple (osteo)chondromas:
Maffucci syndrome
Ollier disease or enchondromatosis**
Metachondromatosis

Multiple hereditary exostoses or
osteochondromatosis**

Other cartilaginous lesions:
Chondromyxoid fibroma
Synovial chondromatosis

Skeletal diseases:
Paget’s disease
Fibrous dysplasia

Environmental factors:
Previous irradiation of bone

*correlation rarely and with chondrosarcomas
**correlation rarely and with osteosarcomas

Tépog 18, No 3,2017/Vol 18, No 3,2017
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Clinical size Radiographic Possible clinical Degree
(cm) findings diagnosis of differentiation
Combination
2x1.5x1 |of radiolucency| Healing process Low
and radiopacity
Peripheral
giant-cell
5x2.5x0.5 N/A granuloma, Low
lobular capillary
hemangioma
Peripheral
giant-cell
N/A granuloma, L
peripheral fibroma
of gingiva,
fibrosarcoma
Radiolucency Osteosargoma— Low
hemangioma
. : Sclerosing
Radiodensity osteomyelitis Low

pearance showed a similar diversity, as the three lesions
with available radiographic data, were depicted as radi-
olucent, as radiopaque with irregular margins, or as a
combination of both, with a ratio of I:1:1.

Clinical diagnosis

Osteosarcoma was recorded as the provisional clinical
diagnosis only in the two cases that showed the charac-
teristic radiographic “sunburst” appearance. On the
other hand, in none of the chondrosarcomas the provi-
sional clinical diagnosis was in agreement with the final
diagnosis. In the |0 osteosarcomas and in all the chon-
drosarcomas in which a mismatch between the provi-
sional clinical and the final diagnosis was observed, the
former included a wide spectrum of lesions of neoplastic
(benign and malignant), dysplastic, inflammatory and re-
active origin (Tables 1, 2).

Histopathological findings

The predominant histologic subtype in osteosarcomas
was chondroblastic (50%), followed by osteoblastic
(41.7%) and fibroblastic (8.3%). Half of the osteosarcoma
cases (6/12) were classified as poorly differentiated, while
5/12 cases were moderately differentiated and only 1/12
cases was well differentiated. In chondrosarcomas, no
histologic variants were observed and all of them were
of low differentiation.

DISCUSSION

Osteosarcomas and chondrosarcomas are rare malignant
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lotorraBoAoyikd gupripata

O kupiapxog 10ToAoYIKOG UTTATUTTOG 0TA OOTEOOAPK®-
pata rjtav o xovdpofBAactikdg oe mocoatd 50% twv Te-
PITWOEWV Kal akohouBouoav o ooteoPAacTikOC (41,7%)
kal o voBAactikdg (8,3%). O pioéc mepimwoeig (6/12)
OOTEOOTPKWUATWY XAPAKTNEICOVIAV WG xapnArg diago-
poroinong, evw 5/12 mepimwoeig frav pérpiag diapo-
potoinong kar pévo /12 ta&voprBnke ws uynirig dia-
(opoToinong. 2Ta xovdpooapKwuata dev mapatneron-
Ke KATTOIA IOTOAOYIKY) TTApaAAayr| Kal oTo GUVOAS TOUG
XAPAKTNPEIOTNKAV WG XapnAng dlapoporoinong.

2YZHTHZH

Ta ooteooapkuata Kar ta xovopooapkwyata eivai
omndvia kakorBn veom\douata Jeogyxupdtoyevoug Tipo-
€\euong, n artonaboygveid Twv omolwv TIapapével ayvw-
otn. 'Eva pikpd mocootd ooteocapkwpdtwy agopd o
dropa e vevetikd olvdpopa, pe ouxvatepa o Li-Frau-
meni Kai To KAnpovopikd petivoPrdotwpa, (Calvert kai
ouv. 2012). Eibikdtepa, Ta 00TE00APKWPATA TOU KPavi-
ou, oto 50% mepimou Twv TEPIMWOEWY, avarmuooovtal
O€ TIPOUTIAPXOUCEG OKEAETIKEG VOOOUG, OTTWG N VOCOG
Paget twv ootwv Kkai n voddng duotAaoia, fj o€ aktvo-
BoAnuévo ootd (Huvos kar ouv. 1985, Salvati kar ouv.
1993, Cheng kai ouv. 2002, McHugh kar ouv. 2006, Tri-
antafyllidou kar ouv. 2012). "Exel mapatnen®ei 6t oe pe-
ydAo TTOCOOTS AUTWV TWV VEOTTAAOUdTWY, Ta OyKOKATA-
otaAtikd yovidia TP53 kai RBI eivar amevepyomoinpéva
(Jaffe kar ouv. 2009, Samuel kai ouv. 2014). Ooov apopd
ota xovdpooapkwpata, oto 50% Twv TEPITWoEWY
aveupliokovtal PetaMd&eig ato yovidio IDH /2 (Amari
kai ouv. 2015), ev) oto peoeyxupatikd XovopoodpKwHa
mapatneeitar ouvévwon twv yovidiov HEY-NCOA2
(Wang kai ouv. 2012). >mdvia, kahor|Bei ooTikég BAABeg
pmopel va eEaMdooovtal og xovdpooapkopata. H miel-
oynia Toug apopd e OOTEOXOVOPWHATA, HE HeYaAU-
Tepo kiviuvo eEaMayAC via ta ToAMamAd eyxovopwuata
oto ouvdpopo Maffucci kar tn véoo tou Ollier (Lin kai
ouv. 2010, Mavrogenis kai ouv. 2012) (MMivakag 3).

Ta dUo veomAdopata eival aouvriBn ota ootd twv yva-
Bwv. 2NV KAivikr} Mayo oto Rochester, Minnesota, HINA
Katd tn xpovikA mepiodo 1914-2003 ta ooteooapkw-
HATa Kal Ta XovOpooapKwuata Twv Ywdbwv aviiotoixou-
oav oto 6,8% Kai 0,6% twv 2.027 ooteocapkwpdtwy Kal

MroutAa B. kai ouv./Boutla V. et al.

neoplasms of mesenchymal origin, the pathogenesis of
which remains unknown. In a small number of cases, os-
teosarcomas are reported in individuals with genetic syn-
dromes, most commonly Li-Fraumeni syndrome and
hereditary retinoblastoma (Calvert et al. 2012). In about
50% of osteosarcomas of the skull, the neoplasm devel-
ops in pre-existing bone disorders, such as Paget's dis-
ease and fibrous dysplasia or in irradiated bone (Huvos
etal. 1985, Salvati et al. 1993, Cheng et al. 2002, McHugh
et al. 2006, Triantafyllidou et al. 2012). In a large percent-
age of these neoplasms, the tumor suppressor genes
TP53 and RBI have been found to be inactivated (Jaffe
et al. 2009, Samuel et al. 2014). In about 50% of chon-
drosarcomas, mutations in the IDH /2 gene are found
(Amary et al. 2015) while in mesenchymal chondrosar-
coma, HEY-NCOA2 fusion is observed (Wang et al.
2012). Rarely, benign bone lesions, may transform into
chondrosarcomas, the majority of them being osteo-
chondromas; in addition, multiple enchondromas in Maf-
fucci syndrome and Ollier disease exhibit the highest risk
of malignant transformation (Lin et al. 2010, Mavrogenis
et al. 2012) (Table 3).

Both neoplasms are uncommon in the jaws. In a study
from the Mayo Clinic in Rochester, Minnesota, USA dur-
ing the period 1914-2003, osteosarcomas and chon-
drosarcomas of the jaws accounted for only 6.8% and
0.6% of the 2,027 and 1,293 skeletal osteosarcomas and
chondrosarcomas, respectively (Unni and Inwards, 2010).
Data from the archives of a 29 year period from the Uni-
versity of British Columbia, Canada revealed 16,598 head
and neck cancers, only 0.05% of which were osteosar-
comas and chondrosarcomas of the jaws (Gorsky and
Epstein, 2000). The low proportion of osteosarcomas
(0.036%) and chondrosarcomas (0.015%) in a total of
33,542 biopsies in the present study confirms the rarity
of these pathological entities.

Osteosarcomas of the jaws are more frequently ob-
served in the 3rd to 4th decade (Mardinger et al. 2001,
Baumhoer et al. 2014, Lee et al. 2015), while chon-
drosarcomas of the jaws in the 3rd to 5th decade (Finn
et al. 1984, Ajagbe et al. 1985, Garrington et al. 1988,
Saito et al. 1995, Prado et al. 2009), as observed in the
present study. In the literature, a slight male predomi-
nance in osteosarcomas of the jaws is reported

Mivakag 4: >nuela KAl CUMMTOPATA TWV 00TEOCAPKWUATWY KAl XOVOPOOAPKWUAETWY artd T YvaOoTipOOWTIIKY| TIEQLOXY.

NPOZBOAH TQN FNAGQN

Neupoloyika evoyAipara

Torukr| dlOyKwon Ynaiodbnola
Mévog* 1) mapawobnoia
NG MEPIOXNG

Melwpévn dtdvolén
TOU OTOHATOG

*KuplwG OTA 0OTEOCAPKDUATA

MpoaBoAr TG pivikrig MpoaoBohr
Ze 030VTOPOPEG TIEPIOKEG KoINOTNTag ToU 0pBaApIKOU KGyXou
Metakivnon dovtidv Pvikr) aréppatn Aakpuppola
Kivnrikdmnra dovtiwv Eniotaén EESpBaAog
Mpdrtwon Tou opBaiuou
AnwAela g épaong

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/

Hellenic Archives of Oral and Maxillofacial Surgery



Ouoteogapkapata kai xovépooapkdpata twv yvdbwv/Osteosarcomas and chondrosarcomas of the jaws 123

1.293 xovbpooapkwpdtwy Tou OKeAETOU, avtiotoixa
(Unni kar Inwards 2010). Ta dedopéva amd to apxeio
29 ewwv Ttou [Navermotnuiou tng British Columbia otov
Kavadd amokdhuyav 16.598 kapkivoug kepaArg-toaxr-
Aou, ek Twv omoiwv pévo to 0,05% agopoloe oe oote-
O0QPKOHUATA KAl XovOPOOapKWHATa Twv yvdbwv
(Gorsky «kar Epstein, 2000). Ta pikpd mooootd
ooteooapkwpdtwy (0,036%) kar xovopooapkwpdtwy
(0,015%) oe olvoro 33.542 Bioyikv otnv mapouoa e-
Aétn emPBePaidvouy tn omavidtnta twv aboloyikwy au-
TWV OVIOTHTWV.

Ta ooteooapk®pata twv yvdbwv nAikiakd mapatneouv-
Tal ouxvdtepa oe aoBevelc oty 3n-4n Oekaetia
(Mardinger kai ouv. 2001, Baumhoer kai ouv. 2014, Lee
kai ouv. 2015), evt) 1@ XovOpoOoapPKHHATA TwV YVabwv
otnv 3n-5n dekaetia (Finn kai ouv. 1984, Ajagbe kar ouv.
1985, Garrington kar ouv. 1988, Saito kai ouv. 1995, Pra-
do kar ouv. 2009), dnwg mapatnperiBnke Kai otny mapou-
0a PeAétn. 2Tn BiPhoypagia katadeikvietal ehappd urte-
pOXH Twv avOPWV yIa Ta 0OTEOOAPKWHATA TWV YVabwv
(Mardinger kai ouv. 2001, Ajura kai Lau, 2010, Wang kai
ouv. 2012, Thariat kai ouv. 2013, Baumhoer kar ouv.
2014), émwg Kkar otn PEAETN pag, av kar og mpooeatn
peydAn oeipd 541 aoBevwv tng Pdong dedopévwv SEER
(Surveillance, Epidemiology and End Results) katd
xpovikr] mepiodo 1973-2011 Sev mapatnerBnke mooti-
pnon @uhou (Lee kai ouv. 2015). EMepn mpotiunong
@UAOU QVaPEPETAl KAl 0TA XOVOPOOapPK)UATA TWV yvd-
Bwv (Saito kai ouv. 1995). >nv mapoloa perétn mapa-
TNEABNKe TTOAU au&npévn oUXVATNTA TWV OOTEOCAPKW-
pdtwv otoug dvdpeg oe avaoyia 5:1 kar mpotipnon twv
XOVOPOCAPKWHUATWY VYIa TIG Yuvaikeg, alMd o HIKPOG
apIBdg TwV TIEPIOTATIKWY dev EMTPETEN TNV eEaywyr
AoQAANWV CUPTTIEPACHATWY.

Ta ooteooapkwpata mpooBdMouv ouxvdtepa TV KAtw
yvaBo (Mardinger kai ouv. 2001, Guadagnolo kar cuv.
2009, Ajura kai Lau, 2010, Guevara Canales kai ouv.
2012, Wang «ai ouv. 2012, Paparella kai ouv. 2013,
Baumhoer kai ouv. 2014), pe mpotiunon yia tg omobieg
TIEPIOXEG KAl KUPIWG YId TO 0WPa TG KAtw yvdbou, Omwg
katadeikvUel kai n mapouoa pehétn (Garrington kai ouv.
1967, Clark kar ouv. 1983, Bertoni kai ouv. 1991,
Mardinger kar ouv. 2001). Aré tnv AMn Aeupd, Ta xov-
dpooapkwpata deixvouv EoTiUNan yia Ty dvw yvébo,

(Mardinger et al. 2001, Ajura and Lau 2010, Wang et al.
2012, Thariat et al. 2013, Baumhoer et al. 2014), al-
though in a recent large series of 54| patients from the
SEER database (Surveillance, Epidemiology and End Re-
sulfts) during 1973-201 | no gender predilection was ob-
served (Lee et al. 2015). No gender predilection has
been reported in chondrosarcomas of the jaws (Saito et
al. 1995). In our study, a great male predominance of 5:|
in osteosarcomas and a slight female predominance in
chondrosarcomas was observed, but the small number
of cases is insufficient for safe conclusions.
Osteosarcomas more frequently affect the mandible
(Mardinger et al. 2001, Guadagnolo et al. 2009, Ajura
and Lau 2010, Guevara Canales et al. 2012, Wang et al.
2012, Paparella et al. 2013, Baumhoer et al. 2014) with
a preference for the posterior regions, particularly for the
body of the mandible, as it has been shown in the pres-
ent study (Garrington et al. 1967, Clark et al. 1983,
Bertoni et al. 1991, Mardinger et al. 2001). On the other
hand, chondrosarcomas show a predilection for the max-
illa, in contrast to the findings of the present study, in
which a preference for the posterior regions of the
mandible was noted (Sato et al. 1977, Finn et al. 1984,
Saito et al. 1995, Prado et al. 2009).

Signs and symptoms reported by patients with osteosar-
comas and chondrosarcomas of the jaws include local
swelling, pain, mainly in osteosarcomas, limited mouth
opening, hypoesthesia or paresthesia, particularly in areas
innervated by the inferior alveolar, infraorbital and mental
nerves. When in proximity to teeth, displacement or
loosening of teeth may be noted, while in case of exten-
sion into the nasal cavity, nasal obstruction and epistaxis
may be reported; also, in case of orbital invasion, lacrima-
tion, exophthalmos, protrusion of the eye and loss of vi-
sion may occur (Garrington et al. 1967, Sato et al. 1977,
Clark et al. 1983, Finn et al. 1984, Ajagbe et al. 1985,
Ajagbe et al. 1986, Garrington et al. 1988, Hackney et al.
1991, Bertoni et al. 1991, Saito et al. 1995, Prado et al.
2009, Granowski-LeCornu et al. 201 |, Wang et al. 2012,
Kammerer et al. 2012, Thariat et al. 2013) (Table 4).
Radiographically, osteosarcomas of the jaws may appear
as a radiolucency or radiopacity with irregular margins or
as a combination of both. Chondrosarcomas of the jaws
are usually present as irregular radiolucencies, often con-

Table 4: Signs and symptoms of craniofacial osteosarcomas and chondrosarcomas.

A IIHYORVENENT Extension into Orbital
Neurologic disturbances In proximity to teeth the nasal cavity invasion
Local swelling Hypoesthesia Teeth displacement Nasal obstruction Lacrimation
Pain* or Loosening of teeth Epistaxis Exophthalmos
Limited mouth opening paresthesia Protrusion of the eye
Loss of vision

*mainly in osteosarcomas

Tépog 18, No 3,2017/Vol 18, No 3,2017
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Nivakag 5: AKTIVOYPAPIKA EURTUATA TWV OCTEOCAPKWHATWY KAl XOVOPOTAPKWUATWY TWV YVABwV.

¢ 000VTOPOPEQ TIEPIOXES
Aielpuvon Tou TePIPELZIKOU XWPEOU
(Garrington’s sign)
Meplakpopplllkry aAo{won

Artoppdenon Twv pilwv ("diknv kapplou")
TWV EUMAEKOUEVWVY DOVTLWDV

*OTA 00TE00APKMKUATA

oe avtiBeon pe Tv mapoloa PeAETn, otnv omoia uTep-
TepoUoe eAappwE N Katw yvabog kar 18iwg o1 otiobieg
TepIox€g (Sato kai ouv. 1977, Finn kai ouv. 1984, Saito
kai ouv. 1995, Prado kar ouv. 2009).

H onpeiohoyia kai n cupmepatoloyia Twv acBeviv pe
OCTEOOAPKWIATA KAl XOVOPOOaPKWUATA TwV ydbwv Te-
pIAapBdver tomikr Sidykwon, Tévo, kupiwg doov apopd
OTO OO0TEOO0dPKWHA, HelwPEvn SiIdvoign Tou oTopatog,
unaioBnoia | apaiobnoia, Tou agopolv KUpIwG oG TTe-
PIOXEC VeUpwaong amd To KATw QAatviakd, TO UTTOKSYXIO
Kal TO VEVEIAKO VEUPO. 2 € 0OOVIOPOPES TTEPIOXES Eival
duvard va mapatnenel petakivnon Kar KIvnTuketnta Twv
Sovtiwyv, og IPOGPOAA TNG PIVIKAG KOIAGTNTAG PIVIK aTtd-
epan kai emotaln, evw oe TPoaBoAr| Tou o@Baiuikou
KSyxou dakpUppoia, eE6PBaog, MEdTTwon Tou oPBai-
poU kai anwAeia g épaong (Garrington kar ouv. 1967,
Sato kai ouv. 1977, Clark kar ouv. 1983, Finn kar ouv. 1984,
Ajagbe kar ouv. 1985, Ajagbe kar ouv. 1986, Garrington
kai ouv. 1988, Hackney kai ouv. 1991, Bertoni kai ouv.
1991, Saito kai ouv. 1995, Prado kai ouv. 2009, Granows-
ki-LeComu kai ouv. 201 |, Wang kai ouv. 2012, Kimmerer
kai ouv. 2012, Thariat kai ouv. 2013) (Mivakag 4).
AKTIVOYPa@Ikd, Ta 00TEO0APKDHPATA TV YWdaBwv propel
va epgpavidovial wg aktvodialyaon, wg aktivookiaon e
aoagr 6pIa f wG ouvdUAoHAG TOUG. Ta XovOpOodpK®-
pata twv yvdbwv ameikovioval ouvABwG w¢ aoageiq
aktivodiauydoeig, ouxvd Je OKIEPEG £0TiEC, AMd pmopel
va ekdNAGVOVTAl KAl WG aKTIVOOKIEPEG PAdBec. Ta duo
veonA\dopata evoéxetal emiong va mpokaholv dieipuvon
Tou TIEPIPPIdIKOU XpPou, YWuoth wg Garrington's sign,
kal anwAeia NG lamina dura rj va ameikoviCovtar wg Tre-
plakpoppIGkr aMoiwon, Tpocopoidlovtag pe odovt-
kG artoloyiag aMoiwoelg. Eivar duvatdv, emiong, va
TIPOKAAoUV KAtaoTpo®r] ToU QAOIOOOUG TIETAAOU Kal
amoppd@non Twv PILOV TWV EUTTAEKOPEVWY SOVTIWV.
Akdun, umopef va mapoucidlouv TG XaPaKTNEIOTIKES TTe-
PIOOTIKEG avTIOPAOEIG TTOU TTEPIYPAPOVTAl WG KAKTIVEG
avatéMovtog nNouy kal wg «tpfywvo tou Codmany. To
Teheutaio TiEPIYPAQETAl O OOTEOOAPKWHUATA KAl OQEi-
Aetal oe UMéyepon Kal anwbnon tou TEPIOoTEOU, JE
amoTéAECPA TO OXNUATIOPO AKTIVOAOYIKA TPIYWVIKAG
dravBag (Garrington kar ouv. 1967, Clark kai ouv. 1983,
Garrington kar ouv. 1988, Hackney kar ouv. 1991, Saito
kal ouv. 1995, Nakayama kar ouv. 2005, Fernandes kai

MepiooTikég avTidpdoeiq Ooriki karaoTpoPn
«AkTiveq avatéMovtog nAiou» Kataotpogr)
«Tplywvo Tou Codman»* Tou PAOLDOOUG
TIETAAOU

taining radiopaque foci, but may also present as ra-
diopaque lesions. The two neoplasms may also manifest
as a widening of the periodontal ligament space, known
as Garrington's sign, and loss of lamina dura or as a peri-
apical lesion, resembling lesions of odontogenic origin. It is
also possible to cause cortical destruction and root resorp-
tion of the involved teeth. They can also display the char-
acteristic periosteal reactions described as "sunburst" and
"Codman’s triangle". The latter refers to osteosarcomas
and is caused by the elevation of the periosteum away
from the cortex, resulting in the formation of a triangular
spine radiographically (Garrington et al. 1967, Clark et al.
1983, Garrington et al. 1988, Hackney et al. 1991, Saito
et al. 1995, Nakayama et al. 2005, Fernandes et al. 2007,
Ajura and Lau 2010, Granowski-LeComu et al. 2011,
Wang et al. 2012, Paparella et al. 2013) (Table 5). The di-
versity of the radiographic images of the two neoplasms
is in agreement with the findings of the present study.
Regarding the histological subtypes of osteosarcomas, ac-
cording to the review by Mardinger et al. (2001), chon-
droblastic osteosarcomas are the most common, fol-
lowed by the osteoblastic and the fibroblastic subtypes,
in agreement with the present study. In larger and more
recent studies however, a predominance of osteoblastic
osteosarcomas was observed (Ajura and Lau 2010,
Wang et al. 2012, Thariat et al. 2013, Paparella et al.
2013, Baumhoer et al. 2014), a finding that may be at-
tributed to the misdiagnosis of some of the chondrosar-
comas of the earlier studies as chondroblastic osteosar-
comas, due to difficulties in the histological differential di-
agnosis (Unni and Inwards, 2010). It should be stated
that, according to the most recent World Health Organ-
ization (WHO) classification of the head and neck tu-
mors, osteosarcomas are subdivided into: osteosarco-
mas, Not Otherwise Specified; chondroblastic, in-
traosseous well differentiated, periosteal and parosteal
(Wright and Vered, 2017). On the other hand, conven-
tional chondrosarcoma is the predominant histologic
subtype and constitutes about 4 out of 5 head and neck
chondrosarcomas, as also demonstrated by the present
study (Koch et al. 2000). Other histologic vaniants include
mesenchymal, dedifferentiated and clear cell chondrosar-
coma (Neville et al. 2008).

According to the files of the SEER database (Lee et al.
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Table 5: Radiographic findings of jaw osteosarcomas and chondrosarcomas.

In proximity to teeth

Widening of periodontal ligament space
(Garrington’s sign)
Periapical lesions
Root resorption ("spiking")
of the involved teeth

*in osteosarcomas

ouv. 2007, Ajura kar Lau 2010, Granowski-LeCormnu kai
ouv. 201 |, Wang kai ouv. 2012, Paparella kai ouv. 2013)
(Mivakag 5). H moikidopopeia tng aktvoypapikig eiko-
vag twv dUo veomhaopdtwy emPePaiwvetar kar amé ta
€UPAKATA TNG MaPOoUoag HEAETNG.

‘Ooov apopd otov IatoAoyIKS UTTETUTIO TwV OCTEOOap-
Kwpdtwy, oty avackonnon twv Mardinger kai ouv.
(2001), ta xovdpoPAactikd umeptepOUoaV TwV OOTED-
BAaoTIKQY, [e Tpita og ouxvatnta ta IVoPAacTIKG, og
OUPQWVIa Kal Pe TNV TTapouoa PEAETN. & eUPUTEPES KAl
O OUYXPOVEG €PEUVEG OPWG, TTAPATNEETAl UTTEPOXT
TWV OOTEOBAACTIKWY OOTEOOAPKWHATWY EVAVT TWV XOV-
SpoPiactikwy (Ajura kar Lau 2010, Wang kai ouv. 2012,
Thariat kai ouv. 2013, Paparella kar ouv. 2013, Baumhoer
kai ouv. 2014), elpnpa mou uropel va ogefietal oto ye-
yovéG Ot KAMoId XOVOPOoaPKWHATA TwV TTAAQIOTEPWY
peAeTov eival mbavo va ta&ivoprnBnkav wg xovopoPAia-
OTIKd OOTEOOAPKWHATA, AOYw OUOXEPEIWV OTNV I0TOAO-
yiky diagopikr didyvwon (Unni and Inwards, 2010). A&-
Cel va onpeiwBei du olpgwva pe TV Mo mpdoeatn td-
&ivopnon tou Maykoopiou Opyaviopou Yyeia (World
Health Organization — WHO) yia touc dykoug kepa-
Mc-Tpaxrihou 1@ ooteooapkwpata urodiaipolvial oe
pn 161kou timou (osteosarcomas, Not Otherwise Spec-
ified), xovdpoPBAactikd (chondroblastic), evdoootikd
upnAou BaBuou diapoporoinong (intraosseous well d-
ifferentiated), mepiootikd (periosteal) kar mapootikd
(parosteal) (Wright kai Vered, 2017). To ouppatikd xov-
S5po0dpKwpa CUVIOTA TOV KUPIAPXO 10TOAOYIKS UTTGTUTIO
Kal agopd Tepimou 4 ota 5 xovdpooapkWUATa Kepa-
Mgc-tpaxrjou, driwg katadeikvietar kal and tnv mapou-
oa perétn (Koch kar ouv. 2000). AMeg 1otooyIkEG Tia-
PAMayEG ouVIoTOUV TO PECEYXUNATIKS, TO amodiapopo-
moinpévo Kal to dlauyokuttapikd xovopoodpKwua
(Neville kar ouv. 2008).

>Upgwva e o apxeio g Bdong dedopévwy SEER (Lee
kai ouv. 2015) kar tng avaokdmnong twv Mardinger kai
ouv. (2001), otc yvdboug umeptepolv Ta cupPatikd
00TEO0APKWHATA UPNAAG KakorBeiag, evey Goov agopd
0Ta XOVOPOOAPKWHATA, OUXVATEPA AVATTTUoOOVTAl XOV-
Spooapkwpata Babuoy | (xapnAig kakorBeiag), ako-
AouBouv ta Babuou Il (evdidpeong kakorBeiag) kai o
omdvia ta Badpou Il (upnAig kakorBeiag) (Saito kai ouv.
1995, Garrington kai ouv. 1988). Ta xovépooapkwpata
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Periosteal reactions Bone destruction
«Sunburst» Cortical
destruction

«Codman'’s triangle»*

2015) and the review by Mardinger et al. (2001), con-
ventional high grade osteosarcomas predominate in the
jaws. As far as chondrosarcomas are concerned, grade |
(low grade) neoplasms are most frequently observed,
followed by grade Il (intermediate grade), and rarely by
grade [l (high grade) (Saito et al. 1995, Garrington et al.
1988). Chondrosarcomas in the current WHO edition
of the head and neck tumors are classified into grade |,
grade II/lll and mesenchymal (Wright and Vered, 2017).
Grade | chondrosarcoma in the latest WHO Classifica-
tion of Tumors of Soft Tissue and Bone is reclassified as
a locally aggressive tumor, intermediate to benign and
malignant cartilage tumors, with regard to its clinical be-
havior (Fletcher et al. 2013). The increased incidence of
high grade or poorly differentiated sarcomas in this study
is consistent with the literature data for osteosarcomas,
but not for chondrosarcomas.

Regarding the histological differential diagnosis of os-
teosarcomas, chondrosarcoma and osteoblastoma may
pose a diagnostic dilemma (Wozniak et al. 2010),
whereas in the presence of a substantial amount of fi-
broblastic component, differential diagnosis additionally
includes fibro-osseous lesions, fibroblastic and myofibrob-
lastic neoplasms etc. (Regezi et al. 2012). In cases of low-
grade osteosarcomas, immunohistochemical evaluation
for MDM2 kai CDK4 may be of help in differentiating
the neoplasm from benign lesions mimicking its histolog-
ical features (Yoshida et al. 2010). The histological differ-
ential diagnosis of chondrosarcoma, depending on the
location and degree of differentiation, most often in-
cludes chondroblastic osteosarcoma, enchondroma, os-
teochondroma, chondromyxoid fibroma, synovial chon-
dromatosis of the TM), as well as chondroid areas of
pleomorphic adenoma that may simulate chondrosar-
coma (Regezi et al. 2012).

Complete surgical resection with wide margins remains
the treatment of choice for osteosarcomas and chon-
drosarcomas of the jaws, although due to the anatomic
complexity of the head and neck region, it is not always
feasible (Garrington et al. 1988, Sammartino et al. 2008,
Granowski-LeCormnu et al. 2011 Thariat et al. 2013,
Micke et al. 2014, Baumhoer et al. 2014). The role of
chemotherapy in craniofacial osteosarcomas is less clear
than in osteosarcomas of the extremities, where it is a
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Katd tn véa ékdoon tou WHO yia toug dykoug Kepa-
M¢-tpaxrilou ta&ivopouvtar oe Babpol kakorBeiag |
(Gl), og Babuou karxorBeiag I (G kar oe peoey-
xupatikd (Wright kai Vered, 2017). EmmAéov, to xov-
dpoadpkwpa Pabuou | evtdooetal otnv Katnyopia Twv
TOTIKA €MBETKOV OYKwy, eviIdPeoa Twv KarorjBwv Kal
TV KakorBwv Oykwv Tou xovdpikoU 1otoU, 6oov apopd
OTNV KAVIK| TOU CUPTTEPIPOPd CUHGWVA UE TNV TTo TIPO-
ogpatn ékdoon tou WHO yia toug dykoug HaAakwy po-
piwv kal ootwv (Fletcher kai ouv. 2013). H augnpévn ou-
XVOTNTa eUPAVIONG OapKwPdTwy UPNAAG KakorBeiag,
dnAadn xapng 1otoloyikrg diagoporioinong, oty Ta-
pouoa €peuva Ppioketal og cupPwvia pe Ta eupripata
ané 1 PiBAoypapia doov apopd ota 00TE0CAPKWHATA,
oe avtiBeon pe Ta eupripata yia Ta XovopooapKWUATa.
Extég and to xovdpoodpkwua, 1d1aitepo diayvwotikd
mPSPANpa otnv 1otohoyiky diagopikr) Sidyvwon Twv
00TE00APKWUGTWY dnpioupyel Kal o ooteofAdoTwpa
(Wozniak kai ouv. 2010), ev og TIepITIOOEIG PE Eviovn
mapouoia vdoug otoixeiou otn diagopikr didyvwon
emmpdobeta voooTikéG PAABeG, veomAdopata voPBAa-
oukic/puoivoPhaotikrig mpogheuong K.a. (Regezi kar ouv.
2012). & MEPIMTWOEIG 00TEOCAPKWUATWY XAUNAG Ka-
korBeiag, n avoooiotoxnuikr digpelivnon yia Toug Oei-
kteg MDM?2 kai CDK4 pmopel va BonBrjoel otn diapo-
pIkr| Sidyvwon amd kahor|Beig PAGPeg TTou piouvtar ty
1oToAoYIKr Toug eikéva (Yoshida kar ouv. 2010). H 1oto-
Aoyikd Slagopikr SIdyvwon Twv XovopooapKwUdtwy
priopel va mepihapBdvel, avdloya [e TV evIoTion Kai 1o
Babud diapopormoinang, Mo cuxvd To xovopoPAacTtikd
00TE00dPKWHA, AMJ KAl TO eyXOVOPWHA, TO OOTEOXOV-
Spwpa, To xovopopuEoeIdEG vwpa, TN ouvoPiakr xov-
Spopdtwon oty KI'A kar mepioxég xovdpou oto TAel-
Spopyo adévwua (Regezi kai ouv. 2012).

Kipia Beparieia yia Ta 00TE00APKOPATA Kal XOVOPO-
0apKWHAta Twv ywdbwv mapapével n pIdikr Toug EKTopr
o€ gup€a 6pId, av Kal AOyw TNG AVATOMIKAG TTOAUTTAOKO-
TNTAg otV TIEPIOXT] KEPAAAG Kal Tpaxridou autr dev eival
névta egiktr (Garrington kar ouv. 1988, Sammartino kai
ouv. 2008, Granowski-LeCornu kar ouv. 201 |, Thariat
kai ouv. 2013, Micke kar ouv. 2014, Baumhoer kar ouv.
2014). O pdhog g xnpeioBepareiag o€ KPAVIOTIPOOW-
k& ooteooapkwuata eival Nydtepo oagrg ouyKEITiKd
e TNV avupetwmon Twv BAaBwv ota pakpd ootd, ota
oroia eival kKaAG edpaiwpévn (Kassir kai ouv. 1997, S-
meele kai ouv. 1997, Fernandes kai ouv. 2007, Miicke
kai ouv. 2014). Ta 00TeE00aPKOPATA KAl TA XOVOpOoadp-
kwpata Bewpoulvtar aktivoavBekTikol dyKol kal amartoly
uPnAég ddoelg aktvoPoAiag kar yia To Adyo autd ta To-
000Td EMMAOKWY PETA TNV e@appoyr NG eival uPnAd.
Qoatdoo, véeg Texvikég aktivobBepaneiag dmwg n tpiodid-
otatn olppopen aktvoBepareia (three-dimensional
conformal radiotherapy-3D-CRT), n axktivoBeparneia pe
niedia aktivoBoAiag Siapopewuévng évraong (intensity-
modulated radiotherapy-IMRT) kai n aktivoBepareia pe

MroutAa B. kai ouv./Boutla V. et al.

well-established practice (Kassir et al. 1997, Smeele et al.
1997, Fernandes et al. 2007, Micke et al. 2014). Os-
teosarcomas and chondrosarcomas are considered ra-
dioresistant tumors and require high doses of radiation,
thus the rates of complications are high. However, newer
techniques of radiotherapy, such as three-dimensional
conformal radiotherapy (3D-CRT), intensity-modulated
radiotherapy (IMRT) and proton beam radiotherapy,
may reduce the risk for complications (Guadagnolo et al.
2009, Baumhoer et al. 2014, Coca-Pelaz et al. 2014).
Both neoplasms have a strong tendency towards local
recurrence and a lower tendency to metastasize, with
lungs being the most common metastatic site (Garring-
ton et al. 1967, Clark et al. 1983, Garrington et al. 1988,
Saito et al. 1995, Granowski-LeComnu et al. 201 |, Wang
et al. 2012, Kammerer et al. 2012). Uncontrolled local
disease represents the greatest threat for patient’s sur-
vival (Clark et al. 1983, Garrington et al. 1988 Thariat et
al. 2013). The 5-year disease specific survival rates for
patients with osteosarcoma of the jaws in three recently
published, large series were 67% (Guadagnolo et al
2009), 66.8% (Baumhoer et al. 2014) and 62% (Lee et
al. 2015), while the 10-year survival rates were 61%,
59.2% and 54% respectively. As for chondrosarcomas of
the jaws and facial bones, Saito et al. 1995, report overall
survival rates of 80.7% after 5 years, 65.3% after 10 vyears,
and 56% after |5 years of follow-up. A lifelong follow-
up is recommended mainly for chondrosarcomas, since
these tumors may recur many vyears after the initial treat-
ment (Hackney et al. 1991, Coca-Pelaz et al. 2014).

CONCLUSIONS

[. Central jaw sarcomas are rare malignant neoplasms.

2. Despite the often non-pathognomonic clinical and ra-
diographic appearance of these malignant neoplasms,
the presence of hypesthesia and the radiographic "sun-
burst" appearance are strongly associated with malig-
nancy and require further investigation.

3. The diversity in histologic subtypes and degree of dif-
ferentiation and the possible microscopic similarity
with other central lesions of the jaws, both benign and
malignant, necessitates experience on behalf of the
pathologist for accurate classification.

4. The continuing recording and analysis of their clinico-
pathological characteristics may contribute to a better
understanding of these tumors.

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/
Hellenic Archives of Oral and Maxillofacial Surgery




Ouoteogapkapata kai xovépooapkdpata twv yvdbwv/Osteosarcomas and chondrosarcomas of the jaws 127

TIPWTOVIQ, HopoUv va pelwoowy TG emmAokes (Guadag-
nolo kai ouv. 2009, Baumhoer kai ouv. 2014, Coca-Pelaz
kai ouv. 2014).

O1 &Uo dykor epgaviCouv kupiwg Tdon yia TOTIKY UTTo-
TPOTM Kal omavidtepd yid petaotdoel, Je kKipia otia
Toug mveUpoveg (Garrington kai ouv. 1967, Clark kai
ouv. 1983, Garrington kai ouv. 1988, Saito kai ouv. 1995,
Granowski-LeCornu kai ouv. 201 |, Wang kai ouv. 2012,
Kammerer kai ouv. 2012). H pn eheyxdpevn tommkr) avd-
TTTUEN TWV 00TE00APKWHATWY KAl XOVOPOoapKwHdTwy
TV yvdbwv ouviotd tn peyahdtepn ameilr yid v -
Biwon twv acBevav (Clark kai ouv. 1983, Garrington kai
ouv. 1988, Thariat kai cuv. 2013). Ta mocootd mevtae-
ToUg emPiwong oxetuddpevng Pe tn vooo (disease spe-
cific survival) yia toug aoBeveig pe ooteoadpkwpa yvd-
Bwv oe tpeig mpdoEata dNPOCIEUPEVEG HEYAAEG HEAE-
teq nrav 67% (Guadagnolo kai ouv. 2009), 66,8%
(Baumhoer kar ouv. 2014) kar 62% (Lee kai ouv. 2015),
€V 1A TOo0OTd dekagtolq empiwong Atav 6 1%, 59,2%
kar 54% avtiotoixa. Ocov apopd ota XovOPOodPK®-
pata omhayxvikoU Kpaviou, ol Saito kai ouv. 1995, ava-
@€pouv TooooTd ouVONKrG emBiwang (overall survival)
80,7% yia 5 €, 65,3% yia 10 émn kai 56% yia 15 €m
TiapakoAouBnong. 18iwg yia Ta xovdpoodpk®uata mpo-
teivetar dia Blou mapakoioubnorn, didt ol dykol yro-
poUV va urotpotdoouv apketd xpdvia PETd TNV apxikh
Toug Oeparmeia (Hackney kai ouv. 1991, Coca-Pelaz kai
ouv. 2014).

2YMIMEPAXMATA

I. Ta kevtpikd oapkwpata twv yvdbwv amoteholv omd-
via kakoRBn veomdopata.

2. Mapd ™ ouxvd pn maBoyvwdovikr KAIVIKY Kal aktivo-
ypaeiky eikdéva, n mapoucia unaiodnofag kai n axt-
VOYPAPIKY EIKOVA TWV «aKTiVwV avatéAMovTog nAlous»
anoteholv ekdNADOEIG TTou oxetiCovtal I0XUpd Pe TV
mBavdtnta kakoBelag kar emPBaMouy Ty Tepartépw
Sigpelivnon).

3. H moikiNia twv 1otommaBoAoyik)v utmotimwy Kal Tou
Pabuou Siagpoporioinong kai n moavr| PIKPOOKOTTIKH
OpOIOTNTA Pe AMeG KeVIPIKEG PAGPES Twv ydbwy, T6-
0o kahorBeig doo Kar kakor|Beig, amartel epmelpia ek
p€poug tou lotomaBoAdyou yia akpifr| turoroinon.

4. H ouvexiCopevn kataypaer] kar avaluon twv KAIVIKo-
TaBoAOYIKWV TOUG XAPAKINEICTIKWY CUHPBAMEl oTnv
KaAUTEPN KATavonon TwV VEOTIAACHATWY AUTWV.
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