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FMEPIAHWH: Eioaywyn: AvtpdNBog ovopdletar n ma-
Boloyikr) evaoPectiwpévn pdda eviog Twv apappiviwy
KOATWY, pe ouvnBEatepn evtdmon ota lypopeia dvipd.
‘Orav evromiCetal og yertviaon 1| evidg G PIVIKAG KO-
Aotntag amokaheftar kar pivoNBog. 2tnv mheioyneia
TWV TIEPIOTATIKWY, AMOTEAEl TUXAIO aKTIVOAOYIKS eUpnpa
Katd TV aKtvoAoyIkr eE€taon odovtiatpIKwy aoBevavy.
Autd avadeikviel v avaykaidtnta eviomopoU Tou
OTIG aKTIVOYPAQieG akdpa amo To yevikd odovtiatpo.
Jkomoc: H epyacia amookotel otnv mapousiaon tTwv pe-
860wV KAIVIKAG kal aktivoAoyikrg Sidyvwong Tou avipd-
NBou, Kabwg Kal Twv EMAOYWV QVTIPETWITIONG ToU, Péoa
amnd v rapouaiacn SUo KAIVIKWV TTEQIOTATIKWY.

YAk — MéBobog: INapouaidlovtar KAivikd TepIoTatikd
avtpoNBwv TTou SIayvwotnkav He TIAVOPapIKES aKTvo-
yPapieg, akuvoypapieg kKOAwy mpoowtou (Mool
Wiater's) kai umoAoyiotikri Topoypagia Kwvikig S€oung
(CBCT). Emiong, mpaypatoroirfnke avaockomnon tng
mpoogatng PiPAioypagiag pe aflomoinon emotnpovi-
kv dpBpwv and g Bdoeig dedopévwy PubMed kai
Google Scholar.

Anoteréopara: O avrpohiBog eival ouvrBwg aoupmwpa-
TIKF) KAIVIKT) OVTOTNTa, eV omidvia ekdnAwvetal emmduvn
onpeiohoyia. Aktivoloyikd, SiayiyvwoKketal akpiBéote-
pa pe o opbormavtopoypdenua Kai TV UTTOAOYIOTIK
Topoypagia kwvikig déoung (CBCT). Qg maboloyikd
pOpQwua, TEETel va diagopodiayiyvwoketal and odo-
VTIKEG SUOTIAAoTeG, pAeypovwdelg evaoBeotinoelg, Eéva
owpata, akdpa Kar veomAdouatd otav TPOKeal yia
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ABSTRACT: Introduction: Antrolith is a pathological cal-
cified mass located in the paranasal sinuses, commonly
in the maxillary sinus. When it is found in the vicinity or
into the nasal cavity, it is also called rhinolith. In most of
the cases, antroliths are incidentally identified through
dental patients' radiological examination. This fact un-
derlines the need of antroliths' detection in radiographs
even by the general dentist.

Objective: This paper aims to discuss the clinical and ra-
diological diagnosis of antrolith, as well as its therapeutic
methods, through the presentation of two clinical cases.
Materials — Methods: Clinical cases, diagnosed with den-
tal panoramic radiographs, radiographs of paranasal
sinuses (Water's view) and cone beam computed to-
mography (CBCT), are presented. Moreover, there has
been conducted a review of the recent literature with
scientific papers published in databases PubMed and
Google Scholar.

Results: Antrolith is usually an asymptomatic clinical fea-
ture, but painful symptomatology is rarely observed.
Radiologically, it is mainly diagnosed with accuracy us-
ing orthopantomography and CBCT. As a pathological
mass, antrolith should be differentiated from dental dys-
plasias, inflammatory calcifications, foreign bodies, even
neoplasms in case of sizeable antroliths. The treatment
choices of antroliths, depending on the severity of ev-
ery clinical case, include frequent medical observation
without any intervention or surgical excision techniques,
most commonly the endoscopic sinus surgery or the
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avtpoNBoug peydhou peyéBoug. Or avrpdhBol, avd-
Aoya pe ™ ooPapdtnta kdBe KAviKoU TepIoTATKOU,
QVTIPETWITICOVTAl €fTe e TAKTIKA TTApakoAoUBnon xwpig
1atpIKA) TTapEPPacn efte pe XEIPOUPYIKEG TEXVIKEG Aai-
PEONG, He ouvnBéatepn TV evOOOKOTIIKY XEIPOUPYIKH
TV IYHopEiwV Avipwv A TNV evOOOTONATIKY TIPOCTTEAD-
on. Avagépovtal dUo kAvikd mepiotatikd avtpohiBou,
€va AoUPMHATKS KAl éva UPIMPaTkS, pe OAn T
peBodoloyia didyvwong kar diaxeipiong Twv acBevav.

Jupmepdopata: H aktvoypaeiky didyvwon tou avrpd-
NBou og ouvduaoud pe v evOOOKOTIIKY XEIPOUPYIKA
TIPOOTIEAQCN KAl EKTOWH TOU avipONBou TIpOo@EPOUV
T Suvatdtnta yia faon kai avakougion Twv acBeviv
mou ekdnAwvouv enwduva oupmopara. Eivar onpa-
VTIKO va pnv diaguyel g Sidyvwong n epeAavion Tou
avtpONBou wg Tuxaio elpnua oe TIAVOPAWIKES AKTIVO-
ypagieg amd 1o vevikd odovtiatpo. H agloAdynon tou
avtpoNBou pe CBCT eival kpioun yia ) diagopodid-
yvwon kai n Beparmeia amartel T cuvepyaoia pe edIKS.

AEZEIX KAEIAIA: AvipdAhiBog, CBCT, evdookorikri
XEIPOUPYIKN, Iyudpeio dvipo, opbomavtouoypdenua

BAaxormdvog Z.-I1. kai ouv./Viachopanos Z.-P. et al.

removal through intraoral access. This article refers to
two clinical cases of antroliths, one asymptomatic and
one painful case, with all the diagnostic and management
methodology being discussed.

Conclusions: The radiological diagnosis of antroliths in
conjunction with the endoscopic sinus surgery for its re-
moval provide with the opportunity to treat and relieve
patients with painful symptomatology. It is important not
to be missed by the general dentist, as it may appear
incidentally when evaluating panoramic radiographs. The
assessment of antroliths is crucial for the differential di-
agnosis and its therapeutic management requires coop-
eration with a specialist.

KEY WORDS: Antrolith, CBCT, endoscopic sinus sur-
gery, maxillary sinus, orthopantomography
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EIZATQrH

O1 avtpdiBor eival evaoBeotiwpéveg PAleg mou dnpi-
oupyouvtal og OTIAVIEG TIEQITTIWOEIC OTO oUOTNUA TV
napappiviov KOATIWY, e ouvnBéotepn Teploxr] oxnua-
TiopoU Ta Iypdpeia dvipa [1-7]. H ouxvdtnta epgdvi-
ong Toug avagépetal otn PiBhioypagia éu kupaivetal
peta&u 0,15 —4,54% [7]. ZxnuatiCovtal pe evamobéoeiq
OPYAVIKWV AAATWY, KUPIWG pwopopikoly aofeatiou o
opokevrpoug oxnuatiopouq [ 1,2,4,5,8]. Na mpdtn gopd
10 1654, o Bartholin avapépbnke oe evaofectivoeig
evtdq Twv Iypopeiwv dvipwy, eve o 6pog “antrolith”
elorxBn to 1969 amd tov Bowerman [4,9]. 2Ztnv &vn
BiBNoypaoia, evalaktikég ovopaoieg mou amodidovral
yia Tov avtpohiBo eivar antral rhinoliths, antral stones,
kar antral calculi [2,10].

Mapouaciaon KAivikwv MNepiotatikaov

lo KAIvIKO mepiotatikd

Khvikr kar Aktvoypagikr) Aidyvwon: Avdpag 52 etwv
TPoonABe yia OUVOAIK] OTOWATIKY] ATTOKATACTACH e
0doVTIATPIKEG TTPOCBETIKEG €PYATies, XwPIG va epea-
vi€el e18Ikd oupmpata mou va eivar evoeiktikd g
mapouoiag avipdNBou. Avépepe HOVO eVOXAOEIC TTOU
oxetifovtav pe TNV TIAPAPéAncn TG OTOPATIKAG Tou
uyelag. H akuvoypagikr diamiotwon mapousiag avpod-
NBou otov acBevr| éyive tuxaia Uotepa amd tn Afun
navopapikig akuvoypagiag (Eikéva |). Na v kaAte-

Paper received: 2117123 - Accepted: 30/11/23

INTRODUCTION

Antroliths are calcified masses that are rarely formed in
the paranasal sinus system, but they are most commonly
formed in the antral sinuses [|—7]. Literature mentions
that their prevalence ranges between 0,15 — 4,54% [7].
They are formed by deposits of organic salts, mainly cal-
cium phosphate in concentric formations [1,2,4,5,8]. For
the first time, in 1654, Bartholin mentioned calcifications
into antral sinuses, however the term “antrolith” was
introduced in 1969 by Bowerman [4,9]. In the interna-
tional literature, altemative terms used to describe an
antrolith are antral rhinoliths, antral stones, and antral
calculi [2,10].

Presentation of Clinical Cases

I'st clinical Case

Clinical and radiological diagnosis: A 52-year-old male
patient attended the outpatient clinic asking for a total
oral restoration with dental prostheses, without experi-
encing specific symptoms that would be indicative of the
presence of an antrolith. He only reported discomfort
related to the neglect of his oral health. The radiograph-
ic detection of the antrolith happened incidentally when
the patient's panoramic radiograph was examined (Fig-
ure 1). In order to better evaluate the antrolith, CBCT

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




Avtpdhifog: akuivodoyikij idyvwon kai xepoupyikij avtiyetdmaon/Antrolith: radiological diagnosis and surgical treatment 31

Eik. I: H mavopapikr akuvoypagia tou lou khivikod miepiotatkoy, émou diakpivetal o avipdAiBog otov Se§id yvabiaio kdATo.
Fig. I: The panoramic radiograph of the Ist clinical case, where the antrolith can be observed in the right maxillary sinus.

pn a&loAdynon tou avtpohiBou, ehdgpbnoav eykdpoieg
topég CBCT (Eikdva 2).

Avtigetwmon: O acBevric Sev amodéxtnke tn xelpoup-
yIkry agaipeon tou avrpohiBou kal oupgwvnoe va tebel
o€ TPOYPAPHA TAKTIKAG ITPIKNG TapakohouBnong, Oe-
Sopévou Gt ftav douPTWHATIKOG,

20 KAIVIKO TTEPIOTATIKG

Khvikry kai Aktivoypaeiks Aidyvwon: Tuvaika 65 etwv
TPoonABe e oupmwpatoAoyia amd to ovotnua Twv
TIapappiviwv KOATIWY, o ouykekpiyéva aiobnua pivi-
KAG oupeopnong oto olotoxo pwbwva Kkar aiocbnua
Bdpoug otn olaotoixn MAeupd Tou TPooWTou. Ard v
KAvikr) e&€taon e Siamotwbnke oidnua ry oroiodrmote
KAIVIKG onpeio @Aeypovig. H aktvoloyikr a&loAdynon
TOU TepIoTatikoy TTpaypatomoiiBnke apxikd pe opbo-
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cross-sections were obtained (Figure 2).

Treatment: The patient did not accept the surgical re-
moval of the antrolith and agreed to follow a program of
regular medical follow-ups, since he was asymptomatic.

2nd Clinical Case

Clinical and radiological diagnosis. A 65-year-old female
patient attended the outpatient clinic with symptoms
deriving from the paranasal sinus system, more specifi-
cally a feeling of nasal congestion in the corresponding
nostril and a feeling of heaviness in the corresponding
side of the face. From the clinical examination, no swell-
ing or any clinical sign of inflammation was noticed. The
radiological evaluation of the case was first performed

Eix. 2: Eykdpoieg
TOHOYPAQIKES ATTEIKOVIOEIG
ard v e&gtaon CBCT tou
l'ou KAivikoU Tepiotatikoy,
érrou @aivetal o avipdAiBog
oto &e§16 Iyudpeio dvrpo.
Fig. 2: Transverse sectional
images from the CBCT ex-
amination of the Ist clinical
case, showing the antrolith in
the right maxillary sinus cavity.
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Eik. 3: OpBomavtopoypdenua tou 20u
KAIVIKOU TIEQIOTATIKOU, PE TO OTToio €yIve O
apxIKOG evtomopdg Tou avipohiBou oto eid
Iypépeio dvrpo.

Fig. 3: Orthopantomogram of the 2nd clinical
case, with which the antrolith was initially identi
fied in the right maxillary sinus of the patient.

TIQVTOHOYPAPNUA KAl OTN OUVEXEID HE aKIVOypa®id
KONV TTpoowrou (TTpofoAr] Water's), pe Tig omoieg
evtotiotnke pia akuvookiepr] péla evidg tou Seflou
IyHopeiou dvtpou (Eikdveg 3 & 4). To pdpowpa autd
Atav o avtpohiBog, Tou amogaciotnke va eaipebel,
TIPOKEILEVOU VA avakou@iotel n aoBevig.
Avtipetamon: Apxikd, ol XElpoupyol TTpooTEAdoay o
IYHSpEIo dvtpo Tou €pepe Tov avipohiBo, wote va Oi-
EUKPIVIOTE( 1 @UON TOU aKTIVOOKIEPOU HOPEWHATOC TTOU
aneikoviotnke atnv aktivoypapia. H mpooméAaon autr
mipaypatoroiBnke pe eicodo tou evbookotiou otov
yvabiaio kéAmo péow TG pivikig kolhdtntag (Eikdva
5). Me v evbookdmnon, diamotwbnke Twg To popP-
QWA ATav oxeTKA KaBnAwpévo kal apketd peydho yia
VA UTTOPETEl VA TO AMOKOMIATE! KAVE(G e TO evOOOoKO-
mo (Eikdva 6). Na to Adyo autdv, mpaypatomoironke
avdrpnon Tou Iypopeiou dvtpou amd tov kuviké Bé8po,
oUpewva pe TIg apxég g Texvikrg Caldwell-Luc, oxn-
patiCovtag éva ootikd Mapdbupo kal aQaipwvIac Tov
avtpoNBo padl pe tpripata tou PAevwoyodvou (Eikdveg
7 & 8). Ev ouvexela, ta tpfpata autd otdhBnkav yia
iotorraBoloyikr) e€€taon. Ta anoteAéopata tng Piowiag
amokdAupav UtepmAacia tou PAevwoydvou e oToixela
petanhaciag Tou emBnAiou Tou Iypopeiou, amd Kpooow-
16 KUPoeIdEC, OTIWG eival uaIoloyIKd, og TTAQKWOEG M-
Brhio. O avtpdNiBog apaipébnke kal akohoubnoe ou-
yKkAion tou ootikoU Tiapabipou Tou IyHopeiou dvtpou
pe amoppoeroiya pdupata. AKOun, 0TO CUYKEKPIHEVO
TIEQIOTATIKG TIPAYUATOTOINBNKE Kal avipoppivootoia.
H aoBeviic mapépeive yia dUo npépeg voonAeiag petd
v eméuBaon. Meteyxeipnukd, 56Bnkav odnyieg xpr-
ongG PIVIKOU amoouP@oenTIKoU Kal EQAppoyAG HETPWY
uyIEIVAG TNG PIVIKAG KOINOTNTAG.

ANAXKOIMHXH THX BIBAIOTPA®IAL

I. Eménpiohoyia — Artiohoyia — Evtomion

Ané dnuoypaeikig drowng, ol avtpdohiBol ouvrBwg
evtotiCovtal oe yuvaikeg kal eprifous, Xwpig va aro-
KAgleTal n avixveuor] Toug Kal oTiG UTIGAOITTEG NAIKIAKEG
opddeg [4,10]. H armoloyia oxnuatiopol avipoABwv

Eik. 4: Akuvoypagia kdAmwv mpoowtiou (mpofBoir Water's) tou
20U KAIVIKoU TrepiotatikoU, drou Siakpivetar o avipohifog oto de&id
IYHOpEio dvtpo.

Fig. 4: Paranasal sinuses x-ray (Water's view) of the 2nd clinical case,
where the antrolith can be observed in the right maxillary sinus.

with an orthopantomograph and afterwards with a ra-
diograph of the facial sinuses (Water's view), with which
a radiopaque mass was identified within the right maxil-
lary sinus (Figures 3 & 4). This mass was the antrolith,
which was decided to be removed, in order to relieve
the patient.

Treatment: Initially, the surgeons accessed the sinus cav-
ity that contained the antrolith, in order to clarify the
nature of this radiopaque formation that appeared on
the radiograph. This access was performed by entering
the endoscope into the maxillary sinus through the nasal
cavity (Figure 5). Endoscopy revealed that the mass was
relatively immovable and large enough to be detached
with the endoscope (Figure 6). For that reason, retrac-
tion of the sinus cavity from the canine fossa was per-
formed, according to the principles of the Caldwell-Luc
technique, by opening a bony window and removing
the antrolith along with parts of the mucosa (Figures
7 & 8). Subsequently, these sections were sent for his-
topathological examination. Biopsy results revealed mu-
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Eik. 5: H Siadikaoia g evdookdmnong, pe eic 260 tou evdookoTiou
oto yvabiaio kAo dia Péoou TG PIVIKAG Kol OTNTag.

Fig. 5: The endoscopy procedure, with the en oscope entering the
maxillary sinus through the nasal cavity.

Tiapapével péxpl kal orjuepa adieukpiviotn [9]. H ma-
poucia Xpdviag PUKNTIAoIKAG Kal Baktnpiakig @AeyHo-
VAG, QVETIAPKOUG KOATTIKAG TTAQOXETEUONG (PAEYHOVW-
doug uypou amd tov yvabiaio kdATTO Kai n mapouaia
TxOv EEvou oWPatog evidg Tou Iydopeiou dvipou
npodiaBgtouv v eppdvion avtpdhBou [1,2,5,10,11].
O Aspergillus fumigatus eivai n ouvnBéotepn artia oxn-
patopou tou avtpdhBou kai mapatnpeitar oto 69 —
77% twv acBevav [ 1,3].

O muprvag oxnuatiopoy avtpdhbwv propel va eival
evdoyevolg Tpogheuang, Omwg @Aeypaivwy PAevwvo-
yovog, miov, BAéwwn, aipa kar BpdpPol, ) eEwyevoulg
nipoéheuong, Omwg piteg dovuiwyv, ootikd Bpalouata,
omépol, évtopa ) Eéva owpata, Pe kupidtepa ta 0do-
VTIaTPIKG UAIKG (Kdvol youtamépkag amd evoodovTikr
uTIEPEHPPAtN), GUTIKY UAN, Xapti, yuaA kai BapPdxi [ 1-
5,8-117. Meta&u autwv, cuvnBéotepa ta Bpalopata pi-
Cwv Kal Ta UNKA €epaéng pIdikav owAvwy auEdvouv
onpavtkd v mbavétnta oxnuatcpol avipdhifou

Eik. 6: Areikévion tou avipohiBou péoa amd v Kapepda Tou
evbookoriou.
Fig. 6: Imaging of the antrolith through the endoscopic camera.

cosal hyperplasia with evidence of sinusoidal epithelial
metaplasia from ciliated cuboidal epithelium, as it should
normally be, to squamous epithelium. The antrolith was
removed and the bony window of the maxillary sinus
was closed with absorbable stitches. Moreover, in this
clinical case, an antrorhinostomy was performed. The
patient was hospitalized for two days after the opera-
tion. Post-operatively, instructions were given to the
patient, regarding the use of a nasal decongestant and
the application of ways to pertain nasal cavity hygiene.

REVIEW OF THE LITERATURE

|. Epidemiology — Etiology — Location of Formation

Demographically, antroliths are usually found in women
and teenagers, without excluding their detection in oth-
er age groups [4,10]. The etiology of antrolith formation
remains unclear [9]. The presence of chronic fungal and
bacterial inflammation, insufficient sinus drainage of any

Mivakag |: MNepioxég evtomong twv avtpoMbwyv

Qg mpog ta omicBia dvw Sdvtia mou yertvid{ouv
pe To €8agpog tou yvabiaiou KOATTOU

Qg mpog ta toixwuata Tou yvabiaiou KGATTou

Katavopr (%) twv avatopikav mepioxav, dmou éxel mapatnenBel oxnuatopdg avipdAiBou, olpewva pe toug Chen et al. (2021).

Table I: Formation areas of antroliths

In correlation to the posterior upper teeth that are

adjacent to the floor of the maxillary sinus

In correlation to the walls of the maxillary sinus

Avatopikr| TTEPIOXT] YOUPiwV 95%
Avatopikr| TepIoxr TPoyou@iwy 5%
‘ESagog iypopeiou dvipou 77,5%
lNAdyia Toixwpata ypopeiou dvtpou 17,5%
‘Eow Ttoixwpa ypopeiou dvtpou 5%
I
Anatomical area of molars 95%
Anatomical area of premolars 5%
Sinus cavity floor 77,5%
Lateral walls of the sinus cavity 17,5%
Inner wall of the sinus cavity 5%

Distribution (%) of the anatomical areas, where the development of antroliths has been observed, according to Chen et al. (2021).

Tépog 25, No [, 2024/Vol 25, No |, 2024
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Eik. 7: Aieyxeipnukr eikdva, érou @aivetal to ootikd mapdbupo oto
TOIXWHA TOU IYHOPEioU GvIpou yia Ty armokdAuyn tou avipdAiBou
(texvikr Caldwell-Luc).

Fig. 7: Intraoperative images showing the bony window at the wall of
the right maxillary sinus, in order to expose the antrolith (Caldwell-
Luc technique).

[2]. MapdMnAa, éxer avapepBei avdmuén avtpohiBou
oe dropa pe mponynBeioeg eEaywyég Kal TToAUTTOSeKTO-
pEG nBuoeidolg koATou [12]. AvuhapBdvetar kaveig,
Twg avrpoAiBol oxnuatiCovtar wg emf to TAeiotov o€
TIEPIBAMOV pAeypOVIG, av Kkal €xouv avagepBel Tiepl-
TWOoEIG avipoNBwy Tou oxnuatiCovtal oto yvabiaio
KOATO OiXwG TaUTdXpovn @Aeypovwdn Tdxuvon tou
BAevvoyovormepioatéou [4].

2uvrBwg, evromiCovtal oto IypdEEIo Avipo, vy OoTavi-
OtEpa OTOV PETWIAio KOATTO, Ap@OTEPOTAEUPA 1| OU-
xvétepa etepomieupa [10]. ‘Exel mapatnenel, akdun,
Tiapouoia avtpdhiBou oTov Katwtepo pIvikd TIOPO, Ka-
Bw¢ kal Peta&l g KATWTEPNG PIVIKAG KOYXNG Kal Tou
pivikou diappdypatog [4]. O epIOXEG evidmong Twv
avtpoNBwv mapouaidlovtal, olpgwva pe toug Chen et
al (2021), otov lNMivaka | [8].

Il. lotomaBoMoyia — ZuvBeon — Ynétumol

2tV 1otoraBoloyikr) e&gtaon, o avrpohiBog @aivetal
WG pia ootéivn udada pe mhouoia TepIpepIkr] evamnoBeon
avépyavwy KPUOTAMwY utid oper] opdkevipwy da-
Ktuhiwv kar repiBdMetar amd ayyeioBpiBr kokkindn 10td
[245,13]. O TMivakag 2 mapouoidlel ) ovotaon evog
avtpoNBou, Twg autr) TTPOKUTTTel and T XNWIKY avd-
Auon Tou Trapaokeudopatog, evw o [livakag 3 toug did-
@opoug tiroug avtpdhBwv. BePaiwg, n mepiexuxdtnta
Twv OOPIKWY OUCTATIKWY Tou TolkiAel, kabiotwvtag v
UPn Twv eVaoPeCTILPEVWY AUTWV Palwv eite okAnEr Kal
eUBpurttn efte paAakr, omoyywdng, mopwdng akoua kai
Yabupry [5,13]. Emiong, n xpoid tou avrpdAiBou, dmwg
eEetdletal PETA T XeIPOUpPYIKK Tou e&aipeon kai kaba-
PIoKO TOU amd AINatnPEES f dMeG evamobeoelg, pmopel
va eivar Aeukwrm, eaid, ykpia, 1 yehavr) [5,13,14]. Té-
Aog, o péyebdg Tou eival ouvrBwg Pikpd kail kupaivetal
and peyebog pacolol wg pévebog gouvtoukioy, av
KAl OPIOHEVEG PENETEG KAVOUV AGYyO vyia avipdABoug
peyahUitepoug tou lcm [9,14].

Eik. 8: O avtpdAiBog petd v agaipeor Tou, kabapiopévog amd
aigatnEEg kar PAevvoydvieg evarmobéoelg.

Fig. 8: The antrolith after its removal and cleansing from bloody and
mucous deposits.

inflammatory fluid from the maxillary sinus, as well as the
presence of foreign bodies into the sinus cavity predis-
pose to the formation of antroliths [1,2,5,10,1 1. Asper-
gillus fumigatus is the most common cause of antrolith
formation and is seen in 69 — 77% of all patients [,3].
The nucleus of antrolith formation can be of endoge-
nous origin, such as inflamed mucosa, pus, mucus, blood
and clots, or of exogenous origin, such as tooth roots,
bone fragments, seeds, insects or foreign bodies, mainly
dental materials (gutta-percha cones from endodontic
overfilling), plant matter, paper, glass and cotton [ 1-5,8—
['1]. Among all of them, most commonly root fragments
and root canal filling materials significantly increase the
possibility of antrolith formation [2]. At the same time,
antrolith development has been reported in individuals,
who underwent dental extractions and polypectomies
from the ethmoid sinuses [12]. In other words, antro-
liths are mostly formed in an inflammatory environment,
although there have been reported cases of antroliths
in maxillary sinuses without concurrent inflammatory
thickening of the mucoperiosteum [4].

Usually, they are detected in the maxillary sinus, while
less often is their formation in the frontal sinus, bilaterally
or more commonly contralaterally [10]. The presence
of antrolith has also been observed in the inferior nasal
meatus, as well as between the inferior nasal concha
and the nasal septum [4]. The areas of antrolith forma-
tion are presented in Table I, according to Chen et al
(2021) [8].

II. Histopathology — Composition — Subtypes

In the histopathological examination, the antrolith ap-
pears as a bony mass with rich peripheral deposition of
mineral crystals in the form of concentric rings and it is
surrounded by vascularised granulation tissue [2,4,5,13].
Table 2 presents the composition of an antrolith, after its
chemical analysis, while Table 3 shows the various types
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Mivakag 2: XUotaon avtpoMbwy

Table 2: Composition of antroliths
Structural components
Calcium phosphate
Organic salts
Calcium carbonate
Magnesium phosphate
Water

Calcium oxalate, albumin and organic deposits

Mivakag 3: Tumol avtpoAiBwv

olpewva pe toug Cho et al. (2019).
Table 3: Types of antroliths

A. Spotted antrolith in a mildly inflamed cavity

according to Cho et al. (2019).

. Khivikry Zuprrtopatoloyia

Katd kipio Adyo, ol avtpdhiBol eival pia acupmwpat-
Kr) vooohoyikr) ovrotnta [1,2,4,1 1]. 2e oplopéveg dpwe
TIEQITIWOEIG, Ol aoBevelc Tpoogpxovtal He KAVIKA Ou-
Pt patoloyia mou mepIAdpPdavel GTOPATOTTPO0WITIKG
névo, etepdOMAeUpn 1 apeotePOTAEUpN KepaAahyia,
TIANHHEA] 00QENTIKY IKavATNTd, AVoopid, Kakooia, xa-
Aftworn), MUWSEIG 1 AINATNPES PIVIKEG EKKPITEIC, pIVOP-
pola, piviki arméepan kai ofdnua tou mMdoxoviog yva-
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Aopiké ouoctatiko Mepiektuxkotnta (%)
DPwopopikd acBécTtio 60%
Opyavikd dAata 17%
AvBpakiké acBéotio 12%
Dwoyopikd payvrocio 6%
Nepd <5%
O&aliké acBéatio, aAfoupivn kal opyavikég evamoBéaelg <I%

Avalutikr xnpikr olotaon (%) evog avipdhibou pe @Bivouca tagivounon twv Sopikdv ouotatikav [7,13].

Concentration (%)
60%
17%
12%
6%
<5%

<%

Detailed chemical structure (%) of an antrolith at a waning enumeration of its structural components [7,13].

A. Zuiktég avtpoliBog oe rimou Babuou @Aeypaivouca kolAétnta

B. Apop@og avtpoAiBog os pétpiou fabpou @Aeypaivouca kolAdtnta

I. Emprikng kar duopgog avipohifog oe cofapou Babuol gAeypaivouca kolAétnta

A. TloAamoi avtpdAiBor pe umoeippata piwv oe coPapou Babpol @Aeypaivouca kKolAétnta

Katnyopiomoinon avipdhibwv, pe Bdon tn Hopporoyia toug kai to Babud eAeypoviig Tou iapappiviou kOATTou drou oxnuatiCoveal,

B. Amorphous antrolith in a moderately inflamed cavity
I'. Elongated and amorphous antrolith in a severely inflamed cavity
A. Multiple antroliths with residual roots in a severely inflamed cavity

Classification of antroliths, based on their morphology and the degree of inflammation of the paranasal sinus, where they are formed,

of antroliths. Certainly, the proportion of its structural
components varies, thus the texture of those calcified
masses can be either hard and brittle or soft, spongy,
porous, or even brittle [5,13]. Furthermore, the appear-
ance of an antrolith, as examined after its surgical exci-
sion and cleansing from bloody or other depositions,
may be white, brownish, grayish, or black [5,13,14]. Last
but now least, its size is usually small ranging from that
of a bean to that of a hazelnut, even though there are
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Biafou kOATToU, ev omavidtepa pmopel va mapatnenBel
TIEQIOTACIAKT] EMMIOTAEN, WTOPEOIA KAl CTOUATOKOATTIKG
oupiyyio [14,11,12,15]. Zrjpepa, eivar yvwotr kar n ou-
OXETION OPICHEVWY EK TWV CUPTTIWHAETWY HE oUVUTIAE-
xouoa aMepyIkr) pivitida kai ypopeitda [4].

IV. Aktivoypagikég MéBodor Aidyvwong

O avtpdNBoc amotelel tuxalo edpnua os aktvoypa-
oikéq eEetdoeig poutivag [1-5]. Ta axkuvoypagikd
Tou yvwplopata moikidouv wg TTPoG to péyebog, v
TukvA&TNTa Kai To Teplypappd tou [16]. 2Tg ameikovi-
OTKEG eEeTdoel, 0 avipohiBog avayvwpiCetal wg pia
aKtivookiepr] pdda pe oagr kai Teplyeypappéva opia,
AMote Agia ki dAoTe avipaAa, e OpOIOVEVH 1) ETEPO-
yevr) ouvoxr [1,5,16]. To aktvoypagikd oxrjua tou ei-
val oTPoyyUAO, WOEISEG 1 akavovioTo, evw to péyeBog
emiong moikiAer [2,5,10,16]. Eviote, oaivetar va mape-
pmodiCel nv emKolvwvia Tou Iydopeiou dvtpou drou
oxnpatiCetar pe To umdAoImo oUoTnpa Twv TIapappiviwv
KOANTwv [3].

H akuvoypapikr didyvwon evog avipohiBou eival e@i-
Kty pe peBddoug ou €xouv T duvatdtnta va armeiko-
vioouv To oUoTNpa Twv apdppiviwy KOATIWY, Kar 19{wg
TV IYHopeinv dvtpwy. 2 & autég mepiAapBdvovtal ol eu-
Beieq ameikovioelq Twv Mapdppiviwy KONTWY e akTivo-
yPAPieg KONTWV TTPOCWTTIOU, N TIAvopapiky aktivoypd-
oia, n a&ovikr) Topoypagia kai n Payvntikr Topoypapia
[16]. Eviote, évag avrpdhiBog prmopsei va yivel opatdg
pe mpoabionioBia aktvoypagruatd, Onws n Mwyw-
voppIvIKA TipoBoAr Water's, fj aképa kai ge pia anhi
TIEPIAKPOPPICIKY aktivoypagia dvw omobivy doviiwy
[1,48,17]. And 1o olvoho SAwV QUTWV TWV TEXVIKWV,
ol KUpleg diayvwatikég péBodor yia Tov akpifr| evio-
mopd kal v 0pBr afloAdynon evdg avrpdhiBou eival
10 opBomavtopoypdenua (TTavopapikr aktivoypagia)
Kkal n odovuatpIk UMTOAOYIOTIKA TOHOYPA®Ia KWVIKAG
&éopng (Cone Beam Computed Tomography - CBCT)
[128,17].

To opBomavtopoypdenua anoteel T deltepn ouvn-
Béotepn aktvoloyikr eEétaon, petd TG TEpIAKPOPPI-
(IKEC aKTIVOYPAVIEG, TTOU TIPAYUATOTIOIETAl O 0doVTIa-
TpIkoUG aoBevelg, kKaBwg mpooéper tn duvatdtnta yia
emokdmnon dAou tou otopatoyvabikol cuoTHPATOG.
"Etol, propei va xpnoipomoinBel wg diayvwotikr| pébo-
606 yia v a&ioAdynon twv yvabiaiwy kOAmwy, akdua
Kal o€ aoUPTWpatikoug aoBevelg, wote va diamotwBel
Tuxov mabohoyia, émwg eival ol avtpdhBor [17,18]. H
evtémmon avipdNbwy ota apxikd otddia oxnuatiopou
Toug elval eQIKT) O pia TAvoPAuIky, Yeyovog TTou
anartel BePaing pia oxetkr) eumeipia kar egoikeiwan
Tou odovudtpou We TIG TTAVOPApIKEG ameikovioeig [ 17].
Akdpn, to opbormavtopoypdenua Siabétel diayvwotiki
a&fa Adyw tou xapnhou kdoToug Kal TG PEIwPEVNG TTo-
odtntag aktvoPoliag otnv omofa extiBetar o aoBevrg,
ouykprtikd pe t CBCT [17]. Zuvenwg, eivar pia am

BAaxormdvog Z.-I1. kai ouv./Viachopanos Z.-P. et al.

reports with antroliths bigger than Icm [9,14].

1. Clinical Symptomatology

Generally, antroliths are an asymptomatic pathological
condition [1,2,4,1'1]. However, there are cases of pa-
tients reporting clinical symptoms, which include oro-
facial pain, contralateral or bilateral headache, poor ol-
faction, anosmia, cacosmia, halitosis, purulent or bloody
nasal secretions, rhinorrhea, nasal obstruction and
edema in the pathological antral sinus, as well as more
periodic epistaxis, otorrhea and oroantral fistula, which
are more rarely observed [1,4,11,12,15]. Nowadays, it
is known that there is an association between some of
the symptoms and the concurrence of allergic rhinitis
and sinusitis [4].

IV. Radiographic Diagnostic Methods

Antroliths may be found incidentally on routine radio-
graphic examinations [I-5]. Their radiographic char-
acteristics vary regarding the size, the density, and the
contour [16]. In radiographic images, an antrolith is
identified as a radiopaque mass with clear and outlined
boundaries, either smooth or irregular, with homog-
enous or heterogenous consistency [1,5,16]. Its radio-
graphic shape may be round, oval or irregular, while its
size also varies [2,5,10,16]. Occasionally, antroliths seem
to interfere with the communication of the antral sinus
where it is formed with the rest of the paranasal sinus
system [3].

The radiographic diagnosis of an antrolith is feasible with
methods that provide with visualization of the system of
paranasal sinuses, especially the maxillary sinuses. These
methods include direct imaging of paranasal sinuses
with radiographs of facial sinuses, panoramic radiograph,
CT and MRI imaging [16]. There are cases, where an
antrolith may be observed through anteroposterior ra-
diographs, such as Water's occipitomental view or even
with a simple periapical radiograph of the maxillary pos-
terior teeth [1,4,8,17]. Among all these techniques, the
main diagnostic methods for the accurate detection and
correct evaluation of an antrolith are the orthopanto-
mograph (panoramic radiograph) and dental cone beam
computed tomography (CBCT) [1,2,8,17].

The orthopantomograph is the second most usual ra-
diographic examination, following periapical radiographs,
performed on dental patients, because it offers the op-
portunity to examine the entire maxillofacial system.
Thus, it can be used as a diagnostic method to evaluate
maxillary sinuses, even in asymptomatic patients, In or-
der to detect any pathological aspects, such as antroliths
[17,18]. The detection of antroliths in primary stages of
their formation is achievable via panoramic radiographs,
under the prerequisite of a relevant experience and fa-
miliarization of the dentist with orthopantomographic
images [17]. Moreover, the orthopantomogram has a
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Kal TIPAKTIKY aKtivoAoyIkr e&€taon Tmou cupPdMel otnv
éykaipn didyvwon maboAoyikwy kataotdoewy, divovtag
otoug aoBeveig tnv eukaipia va avalntjoouv dueon Oe-
pareia mpotou n émola vOoog H KAIVIKY ovtdtnta e&eh-
xO¢efl kar emdevwaoel v vyeia toug [ 18]

[Napdia autd, n aktvoypagia emAoYrG yia AetopepE-
otepn a&loAdynon evdg avrpohiBou eivar n urtoloyiot-
Kr) Topoypagia kwvikig éoung (CBCT), didu emtpérel
v anédoon Tpiodidotatwy ameikovicewy kar anaido-
ogl anmd TuxOV TIAPAHOPPWOEIG KAl AANAETIKAANIYEIG
amnd Ta mapakeipeva avatopikd pépia [2,17]. Me autdv
ToV TPATIO, TIAPEXEI KAAUTEPN amelkdvion Tou IyHopeiou
avtpou ouykpItikd pe SI08IGoTAteg AMEIKOVIOTIKEG TTPO-
BoAég, oupPdMovtag otnv emiteugn akpiBoug evtor-
opou Tou avtpoiBou Kal Twv onpeiwy Aeypovrg TTou
autdg mpokahel [19]. 2tig akovikég topgg, diamotw-
vetal Babuiaia peiwon g aktvookieprg TUKVATNTAG
Tou avtpdhiBou amd v TEPIPEPEId TTPOG TO KEVTPO,
dnhadn évtova akuvookiepr] €KOvVa TEPIPEPIKG Kal
ANYGTEPO AKTIVOOKIEQT] €IKOVA OTO KEVIPO Tou AiBou
[4]. TapdMnAa pe to oxnuatiopd tou ABou, pmopel
va diakpiBel kar Tuxdv pAeypovr] Tou BAevvoydvou tou
yvaBiaiou kOATTou, 18iwg dtav to mdxog tou Eemepvd
Ta 2 cm, uypd evIdG Tou KOATTOU 1 oTiaviwg Kal pIvVIKOG
moAUmodaq [3,5,8,16,20]. >e olykpion pe tn spiral a&o-
vikr) Topoypagia, n CBCT éxel xaunAdtepo Kdatog Kal
ekBétel Tov aoBevry oe Aiydtepn akuvoPolia, yeyovdg
mou eival og oupgwvia pe tnv apxr] g ALADA (As
Low As Diagnostically Acceptable) [17].

V. Aiagpopikr Sidyvwon

H Siapopikry didyvwon twv avipdhbwv mepihapBdvel
TARBog maBoloyikwv Kataotdoewy Tou armeikoviovtal
WG AKTIVOOKIEPES PALEG Kal TTPoBAMouV akTivoypa@ikd
OTO 0WTEPIKS | OTNV TTEPIPEPEIa Tou yvabiaiou kdATTou
[13]:

» Obovukég Suomhaofeg, pe ouxvotepa ta €ykAel-
ota, éktoma kai umepdpiBua ddvua, ta odoviw-
paTa, TO OOTElVWHA Kal TV TUKVWTIKA ooteftda
[1,24511,1316].

NeomAdopata, umepmAacieg Kal KUGTIKO! OXNPaTIo O,
4mou aviikouv oI TIPOCTOWIAKESG EE00TWOEIC TNG dvw
(QaTvIakrG amoéguong, To UTepwio dyKwpa (torus
palatinus), o evaoPectiwpévog emBnAiakdg odovtoye-
vig Oykog tou Pindborg, ol evaoPectiwpéveg KUOTEIG
KaTakpdtnong, To OOTEWHA Kal GMa kahor|Bn kar ka-
korBn veom\dopata twv Iypopeiwy dvipwy, 16iwg oe
TIEQIMWOEIG eupeyeBwv avipdhbuwy [1,2,4,13,16].
Oheypovndelg eEepyaanieg, dMwg ootikd amoAuata
ooteopueNtidag kai deutepomabeic evaoPectinoelg
oe mpoUndpxouoa puknuacikr Aofuwgn [4,16].
AMol  aktivookigpol - oxnpuatiopol, Taboloyikoi 1
pn, onwg Eéva owpata, odovukd Bpalouata, PAev-
vONBol, pivohiBol kal evaoPecTiwpévol TTOAUTTOOEG
[1,2411,1621].
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diagnostic value due to its low cost and reduced amount
of radiation, to which the patient is exposed, in compari-
son to CBCT [17]. Therefore, it is a simple and practical
radiological examination that contributes to the early
diagnosis of pathological conditions, providing patients
with the opportunity to search for immediate treatment
before the existent disease or clinical condition progres-
sively worsens their health [18].

However, the radiograph of choice for a more detailed
evaluation of an antrolith is cone beam computed to-
mography (CBCT) as it allows the production of three-
dimensional images and prevents from any distortion
and overlap attributed to adjacent anatomical structures
[2,17]. In this way, CBCT illustrates the maxillary sinus
more effectively, compared to two-dimensional imaging
examinations, thus assisting in the accurate detection of
the antrolith as well as the coexistent inflammatory areas
[19]. In CT sections, reduced radiopacity of the antro-
lith from the periphery to the center is observed, which
practically means that such masses appear radiopaque
peripherally and gradually more radiolucent when evalu-
ating the nucleus of the stone [4]. Simultaneously with
the stone's formation, there may be detected a concur-
rent inflammation of the mucosa of the maxillary sinus,
especially when the mucosa thickens over 2cm, or lig-
uid in the sinus or rarely nasal polyps [3,58,16,20]. In
contrast to spiral CT scan, CBCT is more cost-efficient
and exposes the patient to less radiation, which is in
accordance with the principle of ALADA (As Low As
Diagnostically Acceptable) [17].

V. Differential Diagnosis

The differential diagnosis of antroliths includes several
pathological conditions, which appear as radiopaque
masses and project radiographically on the interior or
the periphery of the maxillary sinus [13]:

* Dental malformations, with most common the im-
pacted, ectopic and supernumerary teeth, odontomas,
cementoma and condensing osteitis [ 1,2,4,5,11,13,16].
Neoplasms, hyperplasias and cystic formations, with
characteristic examples being the buccal exostoses of
the maxillary alveolar process, the torus palatinus, the
calcifying epithelial odontogenic tumor (Pindborg's tu-
mor), any calcified retention cysts, osteoma and other
benign and malignant neoplasms of maxillary sinuses,
especially in cases of large antroliths [1,2,4,13,16].
Inflammatory processes, such as necrotic bone in case
of osteomyelitis and secondary calcifications in a pre-
existing fungal infection [4,16].

Other radiopaque formations, pathological or not,
such as foreign bodies, dental fragments, mucosal
stones, rhinoliths and calcified polyps [1,2,4,1'1,16,21].

VI. Treatment
Concerning the management of antroliths, many opin-
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VI. Avtipetomon

Na ™ Oepameutky avupetwmon evog avipoliBou,

éxouv OiatunwBel TTOMEG amdyeig, kabwg n emhoyr

eEaptdtal og peydho Babud amd tn coPapdtnta kdbe

KAIVIKFG TTepfmwonc. Anhadr, emnpedletar amd v KA-

VIKF) CUPTTTWHATOAOYIa KAl TV aktivoypad@iky agloAdyn-

on tou AiBou. BeBaiwg, e&joou onpavtikdg mapdyovrag

efvar kar n mpoowmiky embupia tou acBevous. ‘Etal,
avaeépovtal ol akdAouBeq BepameuTikéG TTPOOEYYIOEIC:

* Kapia Bepameutikry avuipeTmon kar epappoyr mpo-
yPdPpatog TepIodIKQOV emaveréyxwv [4].

* XelpoupyIkr| ektopr| Tou avipOAiBou, TTou ouvoAKd
€xel KAN] TIPOYvVwon pe omdvia PQA@vion EMMAOKOV
[4]. O texvikég TTou upiotavtal orjpepa eivar:

) Xeipoupyikj apaipeon pe T péBodo ESS
(Endoscopic Sinus Surgery), Tnv texvikr] Caldwell-Luc
N ouvduaotikr epappoyd avtav [1,3,4,15]. 2ta mAai-
0ld NG TTPOEYXEIPNTIKAG aywyrg, xopnyouvtdl Katd
mepimwon avuPBiotikd, aviioTapivikd, aviiQAeyHov®-
dn pdppaxa Kai pIvikd anooupeopnTiKd, e OKoTIO ToV
mieplopiopd AolpwEewy kai ) dieukdAuvan g mapo-
XETEUONG TOU PAeypovadoug uypou [ 15,22].

2) Evdootopatkr) xeipoupyikr) agaipeon pe tautd-
xpovn aviPwon Tou edd@oug Tou IyHopeiou dvipou
pe xprion tepaxidiou mapeiakoy Aoug kar ooTikou
pooxelparog [23].

2YMIMEPAXMATA - XYZHTHXH

Av kar dev amoteholv 1diaftepa ouxvd edpnua, ol
avtpdNiBor avikouv oto @doua twv mlavav diayvw-
oswv Og Teplotatikd Pe maboloyia twv Tapappiviwv
KOATTwv. Tpoodidouv otnv aktvodiayvwatikr Kal
yvabompoowik maboloyia 18iaitepo  diayvwaotikd,
kabwg kar Bepameutikd evdla@époy, He oKomd TV
avakoueion Twv acbevwy and evoxAAoeIG Kal ouvodd
oupmoparta. Emopévwg, yia v emfteugn autol tou
okoroU eival avaykaia n katdMnAn exmaideutiky Ka-
tdption kai KAk e€oikeiwon twv odovudrpwy, aMd
Kal OAWV TWV EMAYYEAUATIWV UYElag TTou aoxoAouvtdl e
v maBoloyia kai Bepameutikr] Twv KOATTWY TIPOCWTTOU
Karl 16/ Twv IYHopeiwv dvipwy, yia Tov eviomopd Twv
avtpONBwv. o ouykekpiyéva, n Aemopeprg Adn Kai
gpunveia 1atpikoU 1oTopIkoy, N emAoYr TG KAatdMnAng
yia kdBe mepfmwon akuvodiayvwaotikig Hebddou Kkai n
dpua yvwon g avatopikig kai g maboloyiag Twv
IyHopeiwv dvtpwv pmopoulv va odnyrioowv oe dueon
SIdyvwon Kar amoTeAeoUaTK QVTIPETWITION TwV TEPI-
otatkwv pe avtpdohiBo [17]. Qotdoo, akdun kai otnv
Tiepimwon érou o Iatpdg aduvatel va mapdoxel Bepa-
iefa yia Tov avtpdhiBo, n opbr| didyvwaon amd pdvn g
kpivetal mpog dpehog tou aobevolg, kKabBwg emtpérel
otov 1aTPd va Tpaypatomolifoel v KatdhnAn mapa-
TopTr} tou aoBevouc ot eEeldikeupévo ouvddeAqo [6].
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ions have been reported, as the final choice depends
greatly on the severity of each clinical case. More specifi-
cally, it is affected by the clinical symptomatology and ra-
diographic evaluation of the stone. Certainly, an equally
crucial factor is the patient’s desire. As a result, the fol-
lowing treatment methods have been reported:

* No therapeutic management and implementation of a
regular follow-up program [4].

Surgical excision of the antrolith, which has a good
prognosis with rare complications [4]. The existing
surgical techniques are:

I) Surgical removal by ESS (Endoscopic Sinus Sur-
gery), Caldwell-Luc technique or their conjunction
[1,34,15]. The pre-operative management includes
the administration of antibiotics, antihistamines, anti-
inflammatory drugs and nasal decongestants, in order
to reduce infections and facilitate the drainage of the
inflammatory liquid [15,22].

2) Intraoral surgical removal with maxillary sinus floor
augmentation using part of the buccal fat in conjunc-
tion with bone graft [23].

CONCLUSIONS — DISCUSSION

Although antroliths are not a common finding, they can
be a possible diagnosis in cases with pathological pa-
ranasal sinuses. Thus, radiodiagnostic and maxillofacial
pathology has gained a special diagnostic and even ther-
apeutic interest, aiming to provide patients with relief
from any discomfort and concurrent painful symptoms
that they experience. For that reason, an appropriate
educational training and clinical familiarization of dentists,
along with all hygienists dealing with the pathology and
therapeutics of facial sinuses, and especially maxillary si-
nuses, is required for the detection of antroliths. More
specifically, a detailed medical history, the choice of the
appropriate radiodiagnostic method for each case and
the perfect knowledge of the anatomy and pathology of
antral sinuses may lead to the direct diagnosis and the
effective treatment of clinical cases with antroliths [17].
Nevertheless, even if a hygienist cannot manage the an-
trolith, the correct diagnosis is at least considered to be
for the benefit of the patients, as they can be referred to
a specialized medical practitioner for the management
of their pathology [6].

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




Avtpdhifog: akuivoloyikij Sidyvwon kar xeppoupyikij avtiyetdmorn/Antrolith: radiological diagnosis and surgical treatment

2.

BIBAIOTPA®IA/REFERENCES

Shenoy V, Maller V, Maller V. Maxillary antrolith: a rare cause of
the recurrent sinusitis. Case Rep Otolaryngol. 2013;2013:1-4.
Cho BH, Jung YH, Hwang JJ. Maxillary antroliths detected by
cone-beam computed tomography in an adult dental popula-
tion. Imaging Sci Dent. 2019;49(1):59-63.

Nair S, James E, Dutta A, Goyal S. Antrolith in the maxillary
sinus: An unusual complication of endoscopic sinus surgery.
Indian ] Otolaryngol Head Neck Surg. 2010;62(1):81-3.

Tan YLT, Zhang Y, Hui BCS. Case report of a maxillary antro-
lith. Int ] Surg Case Rep. 2020;74:128-31.

Aoun G, Nasseh |. Maxillary Antroliths: A Digital Panoramic-
based Study. Cureus. 2020;12(1):e6686.

Yeung AWK, Hung KF, Li DTS, Leung YY. The Use of CBCT
in Evaluating the Health and Pathology of the Maxillary Sinus.
Diagnostics (Basel). 2022;12(11):2819.

Syam S, Maheswari U. Prevalence of Incidental Findings in
Maxillary Sinus Using Cone Beam Computed Tomography —
A Retrospective Study. Pharmacophore. 2022;13(6):9—-13.
Chen HH, Yi CA, Chen YC, Huang HH. Anatomical char-
acteristics of maxillary sinus antroliths and their influence
on sinus membrane thickness: a retrospective cone beam
computed tomography analysis. Int ] Oral Maxillofac Surg.
2021;50(8):1107-12.

Herreira-Ferreira M, Souza-Pinto GN, Tolentino ES, ChicarelLli
M, Iwaki LCV. Differential diagnosis for an unusual calcifica-
tion in the maxillary sinus: case report. Rev Gadch Odontol.
2022;70:€20220022.

. Manning N, Wu P, Preis J, Ojeda-Martinez H, Chan M. Chron-

ic sinusitis-associated antrolith, IDCases. 2018;14.

. Chatziavramidis A, Kondylidou-Sidira A, Stefanidis A, Soldatou

S. Longstanding rhinolith leading to anatomical alterations of
the ipsilateral inferior nasal meatus and turbinate. BM] Case
Rep. 2010;2010:bcr0720103155.

AiglBuvon emkovwviag:
Eudyyehog Aidrming

Moudaviev 36

TnA: +30 6948856392

e-mail: evaggelosliappis@gmail.com

Tépog 25, No [, 2024/Vol 25, No |, 2024

20.

21,

22,

23.

39

. Ozcan C, Vaysoglu Y, Gorir K. Sinolith: A rare isolated sphe-

noid sinus lesion. ] Craniofac Surg. 2013;24(2):e104-6.

. Das D, Garg A, Suri N, Mehta A. Maxillary antrolith: A prob-

able cause of chronic sinusitis — A case report and review.
Indian | Dent Sci. 2018;10:45-7.

. Bowerman JE. The maxillary antrolith. | Laryngol Otol.

1969;83(9):873-82.

. Ishiyama T. Maxillary Antrolith: Report of a Case. Auris Nasus

Larynx. 1988;15(3):185-9.

. Mittal Y, Singh T, Mehak. Maxillary antrolith: a case report. Eur

J Mol Clin Med. 2022;,9(8):2415-18.

. Rosado LPL, Barbosa IS, Nascimento SA, Junqueira RB, Vern-

er FS. Dental students’ ability to detect maxillary sinus ab-
normalities: A comparison between panoramic radiography
and cone-beam computed tomography. Imaging Sci Dent.
2019;49(3):191-9.

. Jamahar A, Maragathavalli G. Maxillary Sinus Pathologies in Or-

thopantomography. Int ] Dentistry Oral Sci. 2021;8(8):3738-42.

. Rodrigues BTG, De-Lucas RA, Lopes CF, Maciel RM, Israel

MS. Maxillary antrolith: an incidental radiographic finding. Oral
Diag. 2020;,05:€20200021.

Block MS, Dastoury K. Prevalence of sinus membrane thicken-
ing and association with unhealthy teeth: a retrospective re-
view of 831 consecutive patients with 1,662 cone-beam scans.
J Oral Maxillofac Surg. 2014;72(12):2454-60.

Moreira-Souza L, Michels M, Lagos de Melo LP, Oliveira ML,
Asprino L, Freitas DQ. Brightness and contrast adjustments in-
fluence the radiographic detection of soft tissue calcifications.
Oral Dis. 2019;25(7):1809—-14.

Gller N, Duygu G. Progressive swelling and radiopaque mass
in maxillary sinus: formation of stone. Kulak Burun Bogaz |htis
Derg. 2012;22(3):181-5.

Rahpeyma A, Khajehahmadi S. Removal of maxillary sinus an-
trolith and concomitant intrasinus augmentation. | Craniofac
Surg. 2018;29(4):e430-2.

Address:

Liappis Evangelos

Moudanion 36

Tel: +30 6948856392

e-mail: evaggelosliappis@gmail.com






