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Summary

Introduction. This article aims to evaluate surgical procedures for
the extraction of ectopic maxillary third molars involving the max-
illary sinus. Systematic Review. A systematic review of case reports
and case series of ectopic maxillary third molars involving the
maxillary sinus was conducted following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses Statement guide-
lines. Results. A total of 45 articles reporting 79 cases of ectopic
third molars met the eligibility criteria. Among the patients, 45
were male (58%) and 34 were female (42%), with a median age of
25.5 years. Dentigerous cysts were found in 75% of cases. The con-
ventional Caldwell-Luc procedure was employed in 39% of re-
ported cases, while the Caldwell-Luc technique with intraoral
endoscopy was utilized in 15% of cases. Endoscopic sinus surgery
was performed in 36% of cases, with postoperative complications
reported in 10%. Conclusion. Based on extensive review of the
literature, we can conclude that the Caldwell-Luc procedure re-
mains the preferred method for removing ectopic teeth in the
maxillary sinus, whether or not associated with dentigerous cysts.
Further refinement of intraoral endoscopy linked with the Cald-
well-Luc technique should be particularly considered as it may lead
to its establishment as the gold standard for such interventions.
Key words: Molar, Third; Maxillary Sinus; Tooth Eruption, Ec-
topic; Dentigerous Cyst; Endoscopy; Treatment Outcome

Introduction

Ectopic teeth most commonly involve mandibular
third molars and maxillary canines [1]. However, ec-
topic maxillary third molars within the maxillary si-
nus (MTMMSY) are a rare clinical presentation. When
located in the sinus cavity, these teeth may manifest
with classic sinusitis symptoms such as facial pain,
swelling, headache, and nasal obstruction, or they may
remain asymptomatic [1]. Symptoms usually occur
when a dentigerous cyst is present in the sinus cavity.
The development of dentigerous cysts in the maxillary
sinus related to an ectopic tooth is rare. These cystic
lesions are characterized by constant growth, leading
to bone resorption and the displacement of surround-
ing structures and teeth [1].

Miroslav P. Ili¢ — 0000-0001-5088-4957
Ivana Mijatov — 0000-0002-4771-4102
Sasa Mijatov — 0000-0003-2074-0527

Sazetak

Uvod. Cilj ovog rada bio je da se procene tehnike hirurskog le-
¢enja ektopi¢nih gornjih umnjaka unutar maksilarnog sinusa.
Sistematski pregled. Sistematski pregled prikaza slu¢ajeva i se-
rija slu¢ajeva ektopi¢nih maksilarnih tre¢ih molara koji zahva-
taju maksilarni sinus sproveden je prema Preferred Reporting
Items for Systematic Reviews and MetaAnalyses protokolu. Re-
zultati. Ukupno 45 ¢lanaka koji prikazuju 79 slu¢ajeva ektopic-
nih tre¢ih molara ispunili su kriterijume podobnosti. Ukupno
je registrovano 45 muskaraca (58%) i 34 Zene (42%). Srednja
starost bila je 25,5 godina. Prisustvo odontogene ciste nadeno je
u 75% slucajeva. Konvencionalni Caldvell Luc pristup je koris¢en
u 49% prijavljenih slu¢ajeva, dok je kombinovani Caldvell Luc
pristup, uz intraoralnu endoskopiju, koris¢en u 15% slucajeva.
Endoskopska hirurgija sinusa radena je u 36% slu¢ajeva. U 10%
slucajeva zabeleZene su postoperativne komplikacije. Zakljucak.
Na osnovu obimnog pregleda literature mozemo zaklju¢iti da je
postupak Caldvell Luc i dalje tretman izbora za evakuaciju ek-
topi¢nih zuba u maksilarnom sinusu sa odontogenim cistama
ili bez njih. Posebna paznja se moze posvetiti daljim modifika-
cijama intraoralne endoskopije povezane sa Caldvell Luc tehni-
kom koja moze postati zlatni standard za ovu intervenciju.
Kljucne redi: tre¢i umnjak; maksilarni sinus; ektopi¢ni zub; odon-
togena cista; endoskopija; ishod le¢enja

The diagnosis of ectopic maxillary third molars and
dentigerous cysts in the maxillary sinus is made
through clinical and radiological examinations. Preop-
erative planning for the treatment of maxillary sinus
pathologies is important due to the close proximity of
vital anatomical structures [2]. Surgical extraction of
ectopic third molars in the maxillary sinus is indicated
for symptomatic patients as well as asymptomatic pa-
tients with dentigerous cysts [1-3]. The Caldwell-Luc
procedure (CL), first described in 1893, was the treat-
ment of choice for approaching maxillary sinus lesions
until the introduction of endoscopic sinus surgery [2].
The CL technique has been used for enucleation of
tumors, cysts, polyps, foreign bodies, and chronic si-
nusitis, as well as for the reduction of facial fractures,
orbital floor decompression, closure of oroantral fis-
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Abbreviations
MTMMS- ectopic maxillary third molars involving maxillary
sinus

CL - Caldwell-Luc procedure

ESS - endoscopic sinus surgery

PPF - pterygopalatine fossa

CBCT - cone-beam computed tomography

CT - computed tomography

MRI - magnetic resonance imaging

PRISMA - Preferred Reporting Items for Systematic Reviews
and MetaAnalyses

DC — dentigerous cyst

AM - ameloblastoma

OKC - odontogenic keratocyst

tula, access to pterygomaxillary fossa, and approaches
to the sphenopalatine ganglion [1-3]. However, the CL
approach is associated with frequent complications such
as postoperative swelling, infraorbital nerve paresthesia,
damage to the roots of adjacent teeth, oroantral fistula
formation, and postoperative anterior maxillary wall
defects [4, 5]. Since the introduction of endoscopic sinus
surgery (ESS), many authors have reported successful
endoscopic management of ectopic teeth in the maxil-
lary sinus, highlighting the reduced risk of injury to
adjacent anatomical structures and less invasive nature
of the procedure [4, 5]. Common complications of ESS
procedures include damage to the lacrimal duct, nasal
synechiae, and orbital trauma [3-5]. Clinical trials com-
paring the treatment outcomes between CL and ESS in
maxillary sinus surgery have reported low complication
rates for both approaches in the surgical treatment of
chronic sinusitis [1-5]. Although the CL procedure is
no longer considered the first-line treatment for maxil-
lary sinus pathology, it remains in use for selected cas-
es. In the era of endoscopy, the CL procedure combined
with nasal and intraoral endoscopy is used with good
outcomes.

The aim of this article is to evaluate surgical pro-
cedures for the extraction of ectopic maxillary third
molars involving the maxillary sinus, with or without
the presence of a dentigerous cyst.

Review of the Literature

A systematic review of case reports and case series
involving ectopic maxillary third molars within the
maxillary sinus was conducted following the guidelines
outlined in the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) Statement.
In June 2022, electronic searches were performed in the
PubMed (National Library of Medicine), Web of Sci-
ence (Clarivate Analytics), and Scopus (Elsevier) data-
bases using the search terms “ectopic third molar”,
“ectopic wisdom tooth”, “maxillary sinus” and “denti-
gerous cyst”. The retrieved references were exported to

the EndNote software (Clarivate Analytics, Philadel-
phia, USA) to identify and eliminate duplicates.

Articles written in Latin script that mentioned
ectopic maxillary third molars in the maxillary sinus,
either as case reports or case series, were included in
the review. Titles and abstracts of the retrieved refer-
ences were screened by the authors. If the title or ab-
stract met the inclusion criteria, the full text of the
article was reviewed. Articles were excluded if the full
text was unavailable. After evaluation of the full texts,
only references that satisfied the eligibility criteria
were included. Quality assessment and data evalua-
tions were performed by all authors, and any disa-
greements were resolved through discussion.

For each selected article, the following data were
extracted: type of study (case report or case series),
sex and age, symptoms, diagnostic method, presence
of an associated dentigerous cyst, localization of the
ectopic tooth in the sinus cavity, type of anesthesia,
surgical treatment, and postoperative complications.

Results

The search of the selected electronic databases
revealed 250 references. Of these, 85 papers were se-
lected for full-text evaluation, and 45 articles, report-
ing 79 cases of MTMMS, met the eligibility criteria
[3-47] (Figure 1). Detailed characteristics of the stu-
dies included in this systematic review are presented
in Table 1.

Demographic data are summarized in Table 2.
There were 45 males (58%) and 34 female patients
(42%), with a median age of 25.5 years (range 10 to 78
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Figure 3. Study inclusion flow chart
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Table 1. Publications on maxillary sinus cyst with ectopic third molars

Article Type of Sex/ Symptoms  Imaging Maxillary Teethlocalization in Treatment Complications
study Age sinus cyst maxillary sinus
Aricietal.  Case Pain PR Dentigerous Bilateral
(2022) report F/32 Swelling CBCT cyst Superior wall CL No
Mavrigiet  Case : Inferior and Transsinusal extraction
al. (2022) report F/38 Pain CBCT No posterior wall and antrostomy + LA No
ESS + GA
Case . 5 inferior wall 5 transoral sublabial
El Fattah et S€Ti€S  7Mi/4F 4 afyrﬁ)p tg;lfs‘tlc 2 medial wall approach
(11 ptosit CT 11 cysts 2 superior wall 4 endonasal through No
al. (2021) 25-48y 3 PR+ swelling ; 1 adl I
pa- 2 tooth loosenin 1 anterior wa middle meata
tients) 8 1 lateral wall q antrolstonlly N
2 endonasal prelacrim:
Lo Faro et Case UNO PR Dentigerous .
al. (2021) report F/60  pidal swelling CBCT C)gst Postero superior CL + GA No
(821 g% etal. rglggit F/10  Facial swelling  CT Den'élygsirous Lateral t%oﬁalfgﬁﬁréiiﬁllfynf& No
M/21  Asymptomatic Bilateral posterior Y
Seo et al. Case  F/26 Asymll)tomapic CT No Bilateral posterior xgg;glggiér;tsr;gtrscll No
(2021) series  F/65  Tooth loosening Posterosuperior o S0 or (MESS)
M/54 Tooth loosening Posterosuperior gery
: 1 inferior wall 1 Periorbital
7 sinonasal LG .
10 pa- 2 inferior and medial emphysema
NlIasalha et  Case tients SYIII} ,tgwél(iggo’ cr 8 dentigerous  wall Nasal eréixscop Y* 1 numbness
al. (2021) series 6 M/4F , symptomatic cysts 3 superior (orbital floor) to the cheek
16-61y 02; 0’;‘:,5 Al fistula 1 anterior 1 Postopera-
1 lateral tive bleeding
0s0r Y repse, M/14 Asymptomatic  CT No T eorand  Nasalendbscopy+ g
AlMomenet Case UNO PR Dentigerous : Transnasal endoscopy
al. (2020) report M Sinusitis CT cyst Medial wall + GA No
Dhivareet  Case Facial swelling Pano- Dentigerous : CL + intranasal and in-
al. (2020) report M/17 Pain ramic cyst Superiorwall 0 ) endoscopy + GA No
geblgjoi)et al. rS;cs)it M/42 Pain CT Den;[:iyz(;setrous Superior wall CL No
Moldovanet  Case UNO Dentigerous ;
al. (2020) report F/22 PR CBCT cyst Postero superior CL+GA No
g(?}%gsy etal rgsgit F/13 Uﬁ}l{o CBCT Denzi},lcgsirous Postero superior CL+ GA No
Pain PR Dentigerous :
F/56 : CT & Post dial N
%i et a)l. Case ! Swelling cyst osteromedia CL + intraoral endos- °
2020 series Pus Dentigerous . copy + GA
M/21 swelling CT cyst Posteromedial No
Ogoer et rg;gﬁt M/15 UNO CBCT F"liiycs‘glar Superior cL No
AlllEhuda)ir et Case g Recurrent cr  Dentigerous Bilatflrlzl[;c;[l()‘%igﬁeeth Nasal endoscopy + GA No
al. (2019 report sinusitis cyst 1 medial wall
Exophtalamos :
F/16  Facial swelling Follicular Posterosuperior wall er?io:cgls;aflék No
Bler(nard§ et Case Diplopia CT + cysts ind
al. (2018 series Facial swelling ~MRI  sinusan .
F/20 DIi})lo ia PPF Posterosuperior wall er(lz(}lo: clég; aflék No
N
Sharmaet  Case PR Follicular Bilaterally ectopic third
al. (2019) report FI27 " pacial swelling CBCT cyst molars in inferior wall CL+GA No
Emanuelliet Case UNO PR Follicular : Nasal endoscopy +
al. (2018) report M/40" gy cjal swelling CT cyst Inferior wall GA ’ No
Lombroniet Case . Dentigerous Inferior and
al. (2018) report F/37 Asymptomatic ~ CT cyst posterior No No
Barbieriet  Case Follicular Superior wall and in- CL + intraoral
al. (2017) report M/42 PR CT cyst fraorbital canal endoscopy + GA No
881117%'[ al rg;git M/e3 PR Faciirelté swell- cect F ol(l:iycslzlar Postero superior ~ CL + endoscopy + GA No
- UNO PR |
%\2161{;1)11 etal. rgsgit F/40 Faﬁzgz\:ceﬂéng CT Folg;cslilar Posterosuperior CL+GA No
Trismus
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Sinhaetal.  Case UNO PR Follicular Superior and
(2017) report /25 pacial swelling CT cyst medial CL No
Bomyt®l cose paa SRRNE cr Giomosene Lateral CL+GA No
Kumaretal. Case Pain Follicular
(2016) report M/22 Headache CT cyst Posterolateral wall CL + GA No
Aydinetal. Case Chronic sinusitis . CL + intranasal and in-  Oroantral
(2)616) report F/21 Oroantral fistula CT Osteoma Posterior wall traoral endoscopy + GA  fistula
Kara et al. Case UNO PR Follicular .
(2015) report F/16 pacial swelling CT cyst Superior CL+GA No
Kayabasoglu Case UNO PR Follicular . CL + intraoral endos-
et z?i. (201§) report F/46 Facial swelling CT cyst Inferior copy + GA No
g%lﬁ)et al. rgsgit M/17 F aclijalfsowgllki ng CT No Posterolateral CL + GA No
Demirtaset  Case Pain Follicular .
al. (2014) report M/19 " Blurred vision  CT cyst Superior CL No
Mamathaet Case UNO PR Follicular
al. (2014) report MA7 " gacial swelling CBCT cyst Lateral wall CL+GA No
%e(g%l&% et rgsgit M/74 Pain CT No Posterolateral CL+ GA No
. 3M/ . . . .
Sivolellaet  Case 5asymptomatic 6 dentigerous 5 inferior and lateral
al. (2014) series f—éVVSY lyU O PR CT cysgcs 1 superior and lateral CL+LA No
Soguretal. Case M/19 Swellin, 2 Denigerous . .
2614) series M/24  Intraoral gus CBCT cy%t Inferior and medial CL+LA No
Datil et al. Case UNO PR Dentigerous Posterior and
M/41 . CT : CL+ GA No
(2014) report Swelling cyst medial
Hypoesethesia of Dentigerous Inferior Hypoesethesia
Ramanoiam  Case F/48 %gfraorbital CT C)gst Posterior and CL 0%’ irr)lfraorbital
etal (2013) series M/22 nerve CT lateral CL+GA nerve
: F/32 Asym}})tomatic CT No Anterior and CL No
ain No lateral No
. UNO PR
Abdollahifa- - . . .
; Case Facial swellin. Follicular Superior and CL + nasal endosco
khim et al. M/17 & CT petiol 124 No
report Headache cyst medial +GA
(2013) Halitosis Y
Vidyaetal. Case Facial pain and Follicular lateral nasal wall
(201)2’)) report M/23 swelz)lling CBCT cyst CL+GA No
Guruprasad Case UNO PR Follicular ~ Floor and medial
etal. (2013) report F/21 Facial swelling CT cyst wall CL+GA No
Rai et al. Case Pain Follicular .
(2013) report F/46 swelling CT cyst Suerior wall CL+GA No
égleg)o etal rgsgit M/29 Asymptomatic =~ CT Posterior CL+GA No
Asnanietal. Case UNO PR Follicular Superior and
(2012) report FI28  gacial swelling CT cyst mlgdial wall CL+GA No
Gardeetal  Case Pain Follicular .
(2012) report M/19 Diplopia CT cyst Superior CL+ GA No
Kasatetal Casere- UNO PR Follicular .
(2012) port M/22 g, Gal swelling CT cyst Posterosuperior CL No
Thakur et al. Case re- . Follicular .
2011) port M/25 Pain CT cyst Inferior wall CL+LA No
Mohan et al. Case re- UNO PR Follicular Superior and
(2011) port FI28  gacial swelling CT cyst medial CL
georliell;c etal. Celtjsoerlée— F/24 Pain CT Den'éiyg;rous Inferior wall CL No
Buyukkurt Case se M/30 Facial swelling CBCT FOI(I:i;Sltllar Posterolateral wall CL+LA No
etal (2010)  ries F/19 Facial swelling  CT Follicular  Superior al}fi medial CL+LA No
cyst wa
Prabhu et al. Case re- Facial swellin Follicular .
(2009) bort M/14 Pain & CT cyst Superior CL No
{,Zaorgg)et al Calljsoer{e— M/41 Asymptomatic ~ CT Mucocela Anterior and medial CL No
Micozkadi- UNO PR .
E)Zgég 7e)t al. Cz;)soer{e— F/24 Fag{ial (siwelllling CT Foli;cslzlar Inferior transnanlGeRdoscoPy No
eadache
Prasad et al. Case re- Follicular .
(2007) port M/45" pacial swelling CT cyst Anterior CL+GA No
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Srinivasaet Case re- M/45 UNO PR CT

al. (2007) port Facial swelling Anterior CL+GA No
Di Pasquale Case re- Asymptomatic Follicular . . Nasal endoscopy +
etal. (2006) port F/14 ymp CT Anterior and medial GA 124 No
UNO PR .
Etuﬁug%%?) Casoerf[e— M/31 Facial swelling ~ CT Follicular Medial wall CL+LA No
: p Headache
Kamei et al. Case re- Superior and
2001) port F/38 PR OPG No cyst posterior CL No
.. UNO PR .
I_{afg(l)%ll)et Case ie_ M/21 Facial swelling ~ CT Follicular Superior and medial ~Endoscopy + GA No
al por Headache
Bodner et al. Case se- F/51  Asymptomatic Dentigerous Inferior and lateral No
(1997) ves M5 ) Bain CT : Inferior CL+GA No
Veleetal.  Case re- UNO PR Dentigerous .
(1996) port M/30 g ol swelling 2D & Posterosuperior wall CL No
UNO PR Recurr%tnce of
. cyst after 3
%\{Igegg etal. Casoer{e— M/78 Facial swelling ~ CT Follicular Posterolateral CL m(})’nths with
p Headache oroantfal fistu-
a
Funderburg Case re- UNO PR . CL + endoscopy +
etal. (1992) port /18 Pain CT Posterior Ga Y No
aclh&%%%f t Ce;)sgrlt‘e- M/16 Halitosis CT Follicular Posteromedial CL No
UNO PR . .
Goldenctal.Casere 37 Facialswelling  cT Follioular  Superior and CL+GA No
p Headache
. Third molar dis-
Present Case CaI;sOerf[e— M/13 Intraofi(l; swell- cpcy  Follicular placed in pEerygopala- Modified CL + GA No
tine fossa

M - male; F - female; UNO - unilateral nasal obstruction; PR - purulent rhinorrhea; CT - computed tomography; CBCT - cone
beam computed tomography; MRI — magnetic resonance imaging; PPF - pterygopalatine fossa; CL - Caldwell-Luc operation; LA -

local anesthesia; GA - general anesthesia

years). The most commonly reported symptoms were
pain, swelling, unilateral nasal obstruction, and pu-
rulent discharge, while 20% of cases were asympto-
matic. Rare symptoms included orbital proptosis,
exophthalmos, diplopia, blurred vision, and inferior
orbital nerve paresis. In terms of diagnostic imaging,
CT was performed in 64 cases (82%), while CBCT was
performed in 13 cases (14%). Dentigerous cysts were
present in 78% of cases, while rarer findings included
osteomas and odontogenic keratocysts associated
with ectopic teeth. The most frequent ectopic posi-
tions of the third molars within the sinus cavity were
in the superior and posterior regions. The conven-
tional Caldwell-Luc approach was utilized in 39 cases
(49%), while a modified Caldwell-Luc procedure with
intraoral endoscopy was used in 11 (15%) cases. En-
doscopic sinus surgery was performed in 29 cases
(36%). General anesthesia was administered in 57
cases (71%), while local anesthesia was used in 12
cases (15%) treated with the CL approach. Postopera-
tive outcomes were largely favorable, with 90% of
patients experiencing no postoperative complications.
However, postoperative sequelae were reported in six
cases, including periorbital emphysema, cheek numb-
ness, bleeding, and recurrent oroantral fistula.
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Discussion

The most commonly reported surgical procedures
for the extraction of ectopic teeth and maxillary sinus
cysts in this review were the Caldwell-Luc procedure,
endoscopic sinus surgery (ESS), and ESS combined
with the Caldwell-Luc approach, accounting for 49%,
15%, and 36% of reports respectively [3-47]. The CL
procedure has long been considered the classic surgi-
cal approach to the maxillary sinus due to its easy
intraoral access to the sinus cavity through canine
fossa, which can be performed under local anesthesia.
The traditional CL operation involves accessing the
sinus cavity through the canine fossa, removing the
diseased sinus membrane, and drainage through an
artificial aperture on the inferior nasal meatus. How-
ever, in the era of endoscopic surgery, the CL approach
is considered aggressive due to common complica-
tions, including postoperative swelling, infraorbital
nerve paresthesia, trauma to adjacent teeth, oroantral
fistula, and postoperative anterior maxillary wall de-
fects [1, 2]. In addition, postoperative maxillary cysts
may develop years after the CL procedure due to re-
duced sinus volume [4, 5]. Also, the removal of the
entire sinus mucosa during the CL procedure leads to
its replacement with non-functional mucosa, perma-
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nently altering the physiological functions of the sinus
[4, 5]. Further complications may arise when an infe-
rior meatal antrostomy is performed to sinus drainage,
such as extended surgery time, nasolacrimal duct in-
jury, and epistaxis [15]. Several modified, less aggres-
sive versions of the CL procedure have been described,
omitting the inferior meatotomy operation while still
achieving good postoperative outcomes [15]. Endo-
scopic sinus surgery was introduced as a less invasive
technique to traditional sinus surgery, offering reduced
risk of damage to tooth roots and the infraorbital
nerve, while also promoting sinus function recovery
by preserving physiological mucosal lining [12]. In this
review, 32% of ectopic third molars in the maxillary
sinus were extracted using ESS, with the percentage
of reported cases increasing in recent years. Many cli-
nicians consider ESS as the first-line approach for
treating maxillary sinus pathologies, especially max-
illary sinusitis. However, even in the era of endoscop-
ic surgery, the CL procedure remains the treatment of
choice in treating sinusitis with irreversible mucosal
damage, oroantral fistulas, odontogenic lesions, or-
bital floor fracture evaluations, and orbital decom-
pression [1, 2]. Compared to the CL procedure, nasal
endoscopy is performed under general anesthesia. Our
review found significant differences in both surgical
technique and anesthetic procedure. All cases utilizing
local anesthesia involved the CL procedure, which
may be an advantage of this approach. About 80% of
cases were performed under general anesthesia, which
although more comfortable for the patient and the
surgeon, carries inherent risks. Thus, for situations
where local anesthesia in indicated, the CL operation
remains the treatment of choice for ectopic teeth in
the maxillary sinus.

To reduce the complications associated with the
two standard techniques, several authors have report-
ed modifications to these approaches. Li et al. [15] used
an endoscopy-assisted CL operation to treat dentiger-
ous cysts and ectopic third molars involving the max-
illary sinus, demonstrating that this approach provides
clear visibility during operation, less bleeding and
nerve injury, minimal incisions, and minimal bone
loss. The combination of ESS and CL operation has
also been shown to be effective for the removal of for-
eign bodies in the sinus and even for the enucleation
of maxillary sinus tumors such as nasal inverted papil-
loma. Sigdel et al. [9] proposed a combined endoscop-
ic transantral and endonasal approach for treating
large maxillary sinus dentigerous cysts with impacted
tooth. El Fattah et al. [4] reported three endoscopic-
assisted surgical techniques for managing ectopic max-
illary third molars with dentigerous cysts, tailoring the
approach based on the location of the ectopic tooth.

The authors utilized an endoscopic transoral subla-
bial approach for managing teeth in the inferior sinus
wall, an endoscopy through middle meatal antrostomy
for teeth located in the medial and superior walls, and
an endonasal pre-lacrimal approach for teeth localized
in the anterior wall. All approaches provided excellent
visibility, access, and successful outcomes. Seo et al. [5]
reported a modified ESS technique that integrates ele-
ments of both the conventional Caldwell-Luc proce-
dure and functional endoscopic sinus surgery. This
approach includes repositioning the buccal bony win-
dow and enlarging the maxillary ostium via an endo-
nasal approach, which enables postoperative reduction
of the maxillary sinus resulting from postoperative cyst
formation or scar tissues.

Radiological examinations are essential in the pr-
eoperative diagnosis and treatment planning for enu-
cleation of ectopic teeth and cysts in maxillary sinus.
Conventional panoramic radiographs are useful due
to their low level of radiation and diagnostic accu-
racy for assessing lesions and location of the ectopic
tooth [1, 2]. However, 2D panoramic imaging has
limitations in interpreting the exact location of the
ectopic tooth, especially when displaced in the pos-
terosuperior direction, due to superimposition of dif-
ferent bony structures [1, 2]. Specialized imaging
modalities like CT, MRI, and CBCT play a vital role
in managing and definitely diagnosing dentigerous
cysts involving the maxillary sinus. CBCT offers sev-
eral advantages over CT and MRI, including multi-
planar volume reconstructions, 3D volumetric plan-
ning, a significantly lower radiation dose, lower costs,
shorter scan times, and fewer imaging artifacts [1].
CBCT is a useful diagnostic tool for evaluating max-
illary sinus pathologies due to high sensitivity and
specificity for detecting jaw bone pathologies com-
pared with panoramic, CT and MRI.

Regarding the surgical approaches, there were no
differences based on the presence of a dentigerous cyst
associated with ectopic teeth. Given that dentigerous
cyst (DC) are found in about 80% of cases involving
ectopic maxillary third molars, differential diagnosis
with other cystic radiolucent lesions in the maxillary
sinus, such as ameloblastoma (AM) and odontogenic
keratocystic tumor (OKC), is essential due to varying
treatment approaches for each lesion [48, 49]. Treat-
ment of AM requires radical resection with clear mar-
gins and long-term follow-up, while OKC and DC are
usually enucleated [49]. Comparative studies of the
radiological features of these lesions are well-docu-
mented for mandibular lesions, while comparative
studies for maxillary lesions remain limited. Meng et
al. [49] used CBCT to evaluate the three-dimensional
radiological features of maxillary AM, OKC and DC,
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Table 2. Summarized data from the assessed articles

Brajkovié D, et al. Surgical Treatment of Ectopic Maxillary Third Molars

Data Total n (%) CL CL + ESS ESS
Total 105 (100%) 54 (51%) 18 (17%) 33 (32%)
Sex M/F 60 /45 32 /22 7/9 18/10
Age 31.21 + 15.00 32.43+17.87 35.23+11.21 30.11+£15.23
Symptoms
Asymptomatic 21 (20%) 10 (18%) 5 (27%) 11 (30%)
Swelling 53 (52%) 33 (61%) 10 (59%) 14 (43%)
Pain 19 (16%) 11 (23%) 4 (23%) 11 (33%)
PR 52 (45%) 16 (31%) 7 (42%) 13 (40%)
UNO 35 (33%) 21 (41%) 6 (34%) 11 (33%)
Headache 15 (10%) 5 (11%) 3 (18%) 3 (9%)
Radiological diagnosis
2D 2 (2%) 1 (2%) 1 (6%) 0
CT 86 (82%) 39 (72%) 14 (88%) 28 (100%)
CBCT 15 (14%) 14 (26%) 1 (6%) 0
CT + MRI 2 (2%) 0 0 0
Dentigerous cyst
Yes 80 (76%) 45 (83%) 12 (66%) 25 (75%)
No 23 (22%) 8 (15%) 6 (34%) 7 (22%)
Other
Osteoma 1 (1%) 1 (2%) - -
OKC 1 (1%) - - 1 (3%)
Position of the tooth in the sinus
Superior 35 (33%) 16 (24%) 6 (33%) 10 (31%)
Posterior 17 (15%) 10 (21%) 9 (50%) 1 (3%)
Inferior 21 (20%) 11 (22%) 1 (4%) 11 (33%)
Lateral 11 (12%) 6 (11%) 1 (4%) 4 (11%)
Medial 11 (12%) 5 (10%) 1 (4%) 4 (11%)
Anterior 9 (8%) 6 (11%) 0 4 (11%)
Anesthesia
Local 12 (11%) 12 (22%) 0 0
General 75 (71%) 29 (54%) 16 (100%) 28 (100%)
Unknown 18 (17%) 13 (24%) 0 0
Complications
Yes 6 (6%) 2 (4%) 1 (6%) 3 (11%)
No 94 (90%) 52 (96%) 15 (94%) 25 (89%)
Unknown 5 (4%) 0 0 0

UNO - unilateral nasal obstruction; PR - purulent rhinorrhea; CT - computed tomography; CBCT - cone beam computed tomography;
MRI - magnetic resonance imaging; CL — Caldwell-Luc operation; ESS - endoscopic sinus surgery; OKC - odontogenic keratocyst

and they identified significant differences among these
lesions in terms of selected radiological features, such
as radiopacity, location, size, bone expansion, internal
structure, external borders, tooth envelopment, and
tooth resorption. AM typically presents in the poste-
rior maxilla, predominantly as oval shaped, unilocular
or honeycombed internal structure with scalloped bor-
ders, and is frequently associated with adjacent tooth
displacement and root resorption. OKC, by contrast,
appears predominantly in the posterior maxilla as ra-
diolucent, irregularly shaped lesion, with smooth bor-
ders and unilocular or multilocular internal structure,
often enveloping adjacent teeth. OKC has higher ten-
dency to fill the entire maxillary sinus compared to
AM and DC. DC typically presents as an oval, radiolu-
cent lesions with smooth borders and enveloped teeth.

This review identified significant differences in
the location of ectopic teeth within the maxillary si-
nus and the choice of surgical technique. It appears
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that the CL procedure was preferred for teeth posi-
tioned in superior and posterosuperior locations,
likely due to its good visualization and access to the
posterior and superior walls of the maxillary sinus.
Three-dimensional reconstruction of tooth localiza-
tion is important in treatment planning. It is worth
noting that ESS was used for the treatment of supe-
riorly and posterosuperiorly positioned teeth in nine
cases without any intraoperative or postoperative
complications. Therefore, the observed differences in
the choice of technique may be explained by the in-
dividual skills of the surgeon.

Conclusion

Based on the extensive literature review, we can
conclude that the Caldwell-Luc procedure remains
the preferred treatment for the removal of ectopic
teeth associated with the maxillary sinus, with or
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without the presence of dentigerous cysts. However,
recent reports on the use of endoscopic sinus surgery
for the removal of ectopic teeth favor this less invasive
approach. Special should be given to further modifi-

cations of intraoral endoscopy in combination with
the Caldwell-Luc technique, which may become the
gold standard for this intervention.
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