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Odontogenic Cysts Expanding to the
Maxillary Sinus: A Retrospective Study

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: Odon to ge nic cysts de ve lop du ring or af ter the for ma ti on of te eth. When
they ori gi na te from ma xil lary te eth, most of them re ma in pe ri a pi cal in po si ti on and are con fi ned
to the ma xil lary al ve o lus. A small but sig ni fi cant per cen ta ge of odon to ge nic cysts en lar ge subs tan -
ti ally and pro du ce bo ne ero si on with ex ten si on in to the ma xil lary si nus. The aim of this ret ros pec -
ti ve in ves ti ga ti on was to pre sent da ta on a se ri es of odon to ge nic cysts of the ma xil lary si nus in 31
pa ti ents and to bri efly re vi ew the re le vant li te ra tu re. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: Thirty-one pa ti ents
with odon to ge nic cyst in the ma xil lary si nus tre a ted in our cli nic we re inc lu ded the study. All cli -
ni cal in for ma ti on with res pect to age, sex, symptoms, and the type of cyst was recorded. Ra di o lo -
gi cal eva lu a ti on was ma de using com pu ted to mog raphy and pla in si nus X-rays. All cysts we re
tre a ted sur gi cally. RRee  ssuullttss::  The study gro up con sis ted of 14 ma les and 17 fe ma les with a me an age
of 35 ye ars. Of the 31 ca ses, 11 had ra di cu lar cyst, 17 den ti ge ro us cyst, 2 cal cif ying odon to ge nic
cyst and 1 odon to ge nic ke ra tocyst. All of the pre sen ting ca ses we re lar ge eno ugh to in vol ve the
ma xil lary si nus. Swel ling and fa ci al asy mmetry we re the most com mon symptoms. The re we re al -
so un com mon symptoms such as epip ho ra and na sal obs truc ti on. The cysts were surgically removed
by enucleation. CCoonncc  lluu  ssii  oonn:: The va lu e of early di ag no sis and re mo val of odon to ge nic cysts sho uld
be emp ha si zed in or der to pre vent serious comp li ca ti ons.

KKeeyy  WWoorrddss::  Ma xil lary si nus; den ti ge ro us cyst; odon to ge nic cyst, cal cif ying; 
odon to ge nic cysts; ra di cu lar cyst

ÖÖZZEETT  AAmmaaçç:: Odon to je nik kist ler diş le rin for mas yo nu es na sın da ve ya for mas yon son ra sın da ge li -
şir ler. Bu kist ler mak sil ler diş ler den köken al dık la rın da, ço ğun luk la pe ri a pi kal po zis yon da ko num -
la nır  ve mak sil ler al ve o ler pro çes te sı nır lı ka lır lar. Bu kist le rin kü çük fa kat önem li bir kıs mı ise
bü yü yüp ge niş ler ve ke mik re zorp si yo nu ya pa rak mak sil ler si nü se eks pan se olur lar. Bu ça lış ma da,
mak sil ler si nüs le iliş ki li olan 31 has ta da tes pit edil miş odon to je nik kist le rin bir se ri ola rak ret ros -
pek tif in ce len me si ve il gi li li te ra tü rün özet le nme si amaç lan mış tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Mak sil ler
si nüs le iliş ki li odon to je nik kis ti olan 31 has ta ça lış ma ya da hil edil di. Tüm ol gu lar da kli nik bul gu -
lar, yaş, cin si yet, mev cut semp tom lar ve ta nı la nan kist tü rü kay de dil di. Rad yo lo jik de ğer len dir me
bilgisayarlı to mog ra fi ve doğrudan si nüs grafisi kul la nı la rak ya pıl dı. Bü tün olgularda cerrahi tedavi
uygulandı. BBuull  gguu  llaarr:: Ça lış ma mız da ki 14 er kek, 17 kadın top lam 31 bi rey den olu şan has ta la rın or -
ta la ma ya şı 35 idi. Otuz bir ol gu nun 11’i ra di kü ler kist, 17’si den ti je röz kist, 2’si kal si fi ye odon to je -
nik kist ve 1’i odon to je nik ke ra to kist idi. Bu ça lış ma da su nu lan tüm odon to je nik kist ler mak sil ler
si nü sü iş gal ede cek ka dar bü yük tü. Şiş lik ve fa si yal asi met ri en çok gö rü len semp tom lar dı. Epi fo ra
ve na zal obs trük si yon na dir gö rü len semp tom lar dan dı. Bu kist le rin te da vi si enük le as yon la cer ra hi
ola rak ya pıl dı. SSoo  nnuuçç::  Odon to je nik kist le rin er ken ta nı sı ve uzak laş tı rıl ma sı önem li komp li kas yon -
la rın ön len me si için ge rek li dir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Mak sil ler si nüs; den ti ge ro us kist; kal si fi ye odon to je nik kist; 
odon to je nik kist; ra di kü ler kist
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don to ge nic cysts de ve lop du ring or af ter
the for ma ti on of te eth.1 They occur both in
the up per and the lo wer jaws.2,3 When they

ori gi na te from ma xil lary te eth, most of them re ma -
in pe ri a pi cal in po si ti on and are con fi ned to the ma -
xil lary al ve o lus. A small but sig ni fi cant per cen ta ge
of odon to ge nic cysts such as ra di cu lar cyst, den ti -
ge ro us cyst, cal cif ying odon to ge nic cyst (COC) and
odon to ge nic ke ra tocyst en lar ge subs tan ti ally and
pro du ce bo ne ero si on with ex ten si on in to the ma -
xil lary si nus be ca u se the flo or of the ma xil lary si -
nus is in ti ma tely re la ted to the pre mo lar, mo lar and
ca ni ne te eth of the up per jaw. They may par ti ally
or al most en ti rely ob li te ra te the sinus.4,5 On the ot -
her hand; so me cysts, which origi na te from ec to pic
odon to ge nic tis su e, are not si mi lar to ot her cysts,
which in vol ve the ma xil lary si nus by ero ding the
in fe ri or wall of the si nus. In con trast, they de ve lop
pri ma rily in the ma xil lary an trum.6

Odon to ge nic cysts of the ma xil lary si nus
(OCMS) ini ti ally ma ni fest with ma locc lu si on, cos-
me tic de for mity or both. They may al so le ad to func-
ti o nal dis tur ban ces.7 Pa in may oc cur in re la ti on to
the se cysts, par ti cu larly if they be co me in fec ted.3,8

Alt ho ugh the re are nu me ro us ca se pre sen ta ti -
ons of odon to ge nic cysts in vol ving the ma xil lary si -
nus, most of them are iso la ted ca se re ports. Lar ge
stu di es of the se cysts are few. The pur po se of this ret-
ros pec ti ve in ves ti ga ti on was to pre sent da ta on a se-
ri es of ra di cu lar cysts, den ti ge ro us cysts, COC and
odon to ge nic ke ra tocyst of the ma xil lary si nus in 31
pa ti ents and to bri efly re vi ew the re le vant li te ra tu re.   

MA TE RI AL AND MET HODS

Thirty-one pa ti ents with odon to ge nic cyst in the ma -
xil lary si nus we re tre a ted in our cli nic bet we en Sep-
tem ber 1992 and May 2001. All cli ni cal in for ma ti on
with res pect to age, sex, symptoms, and the type of
cyst was recorded. Each sub ject con sen ted to a pro-
to col that was re vi e wed and ap pro ved by the Me di -
cal Et hics Com mit te e of Ata turk Uni ver sity. Plain
sinus X-rays (Wa ter’s vi ew) and high-re so lu ti on
computed tomography (HRCT) wit ho ut con trast (Fi -
gu res 1, 2) were used to evaluate cyst margins and
the surrounding tissue. Pa no ra mic ra di og raphy was
per for med to de ter mi ne the den tal struc tu res and

the ir re la ti on to the ma xil lary si nus. All pa ti ents we -
re tre a ted sur gi cally with enuc le a ti on (Fi gu re 3). His-
to lo gi cal spe ci mens we re eva lu a ted at the Ata turk
Uni ver sity, Fa culty of Me di ci ne De part ment of Pat -
ho logy.

The mi ni mum length of fol low-up was se ven
ye ars. The re cur ren ce ra te was eva lu a ted at fol low-
up. Out co me cri te ri a we re de ter mi ned by analy -
zing the re cur ren ce ra tes af ter the tre at ment.

RE SULTS
The study gro up con sis ted of 14 (45.1%) ma les and
17 (54.9%) fe ma les with a me an age of 35 ye ars
(Tab le 1). 
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FI GU RE 1: Co ro nal vi ew CT sho wing a den ti ge ro us cyst ob li te ra ted ma xil lary
si nus, which ori gi na ted from im pac ted ma xil lary ca ni ne to oth. Ar rows show
mar gins of cyst.

FI GU RE 2: A large dentigerous cyst invading the maxillary sinus is seen in
the direct X-ray (Water’s).



Of the 31 ca ses, 17 (54.8%) had den ti ge ro us
cysts, 11 (35.5%) ra di cu lar cysts, 2 (6.5%) Calcify-
ing Odontogenic cysts and 1 (3.2%) odon to ge nic
ke ra tocyst (Tab le 2).

Swel ling, dis com fort and fa ci al asy mmetry
we re the most com mon symptoms, ex pe ri en ced by
16 (51.6%) out of 31 pa ti ents. Two pa ti ents we re
asymptomatic (Tab le 3). 

Eighteen (58%) pa ti ents had im pac ted te eth
and the most com mon im pac ted to oth was ma xil -
lary ca ni ne in 13 (72.2) out of 18 ca ses, followed by
ma xil lary pre mo lar (3 ca ses), ma xil lary mo lar (1 ca -
se) and a su per nu me rary to oth.

The pa ti ents we re fol lo wed-up for a me an of
12.4 ye ars (ran ge, 7.1-12.2 ye ars). Of the 31 ca ses,

re cur ren ce developed in only one COC, which was
treated with curettage by the Cald well-luck ap pro -
ach. Epip ho ra, na sal obs truc ti on, and ot her symp-
toms spon ta ne o usly dis si pa ted over the 6-12
months af ter the ope ra ti on.

Fi ve pa ti ents we re fol lo wed-up for 7 to 8 ye ars,
9 pa ti ents for 8 to 9 ye ars; 7 pa ti ents for 9 to 10 ye -
ars and 8 pa ti ents for 10 to 12 ye ars. Two pa ti ents
we re fol lo wed-up for mo re than 12 ye ars.   

DIS CUS SI ON

It is ge ne rally es ti ma ted that from 10% to 15% of
pat ho logies in vol ving the ma xil lary si nus is of den-
tal ori gin or re la ti ons hip.9 This may be eit her a sim-
p le prob lem li ke ac ci den tal ope nings in the flo or of
the an trum du ring the ex trac ti on of te eth or an im-
por tant prob lem that may re qu i re a comp lex sur gi-
cal intervention li ke an odon to ge nic cyst en ti rely
ob li te ra ting the ma xil lary si nus.9

If odon to ge nic cysts en lar ge subs tan ti ally, they
show a clo se re la ti ons hip to the ma xil lary si nus and
in vol ve it, le ading to se ve ral symptoms. The se
symptoms usu ally develop by trans mit ting pres su re
to the walls of the ma xil lary si nus and ero ding
them.10,11 The la te ral-in fe ri or wall is first influenced
by the OCMS be ca u se it is very clo sely re la ted to
odon to ge nic tis su e.5 Swel ling which ca u ses fa ci al
asy mmetry is the most com mon symptom due to
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FI GU RE 3: Intraoperative view of the removal of the cyst.
(* shows cyst capsule, arrows show eroded maxillary sinus lateral wall).

Age No. of patients %
10-19 3 9.7

20-29 8 25.8

30-39 11 35.5

40-49 5 16.1

50-59 3 9.7

60-69 1 3.2

TABLE 1: Age distribution of the patients with 
odontogenic cyst expanding to the maxillary sinus.

Symptom No. of patients %
Swelling and discomfort 16 51.6

Asymptomatic 2 6.5

Swelling and purulent discharge 2 6.5

Swelling and nasal obstruction 6 19.3

Swelling, nasal obstruction and epiphora 2 6.5

Only pain 3 9.7

TABLE 3: Chief complaints and symptoms of patients with
odontogenic cyst expanding to the maxillary sinus.

Type of odontogenic cyst No. of patients %
Radicular cyst 11 35.5

Dentigerous cyst 17 54.8

Calcifying odontogenic cyst 2 6.5

Odontogenic keratocyst 1 3.2

TABLE 2: Distribution of odontogenic cyst types.



the erosion of the lateral-inferior wall verified by
being experienced by 16 of the 31 patients. Pa in
may oc cur in re la ti on to pres su re of the cysts to the
sur ro un ding tis su e and if they be co me in fec ted.

When OCMS con ti nu e to en lar ge, they may
en ti rely ob li te ra te the ma xil lary si nus. They ca u se
ero si on of the or bi tal, na sal and pos te ri or walls of
the si nus. Symptoms that may develop du e to the -
se ero si ons inc lu de na sal obs truc ti on, epip ho ra du -
e to pres su re that is trans mit ted to the na so lac ri mal
duct, swel ling du e to ero si on of the pa la ti ne bo ne,
and oph thal mo lo gi cal symptoms such as prop to sis,
enoph tal mus, dip lo pi a, pto sis and ra rely dec re a sed
vi su al acu ity ca u sed by ero si on of the or bi tal flo -
or.10,12 Alt ho ugh the se symptoms are not com-
monly men ti o ned in the li te ra tu re, six of the
pa ti ents in our study ex pe ri en ced na sal obs truc ti -
on and 2 pa ti ents had epip ho ra and na sal obs truc -
ti on.

We be li e ve that the se symptoms ari se pri ma -
rily for the fol lo wing re a sons

- Pa ti ents who are from the ru ral are a and ha -
ve a low so ci o e co no mic le vel are re fer red to the cli -
nics very la te when the cysts en lar ge to very large
si ze.

- So me OCMS de ve lop and enlarge very fast
such as COC.

- So me OCMS, par ti cu larly den ti ge ro us cysts
that pri ma rily ori gi na te from ec to pic te eth in the
ma xil lary si nus may not be si mi lar to ot her cysts,
which pressurize the in fe ri or-la te ral wall at the
early sta ge. In con trast, they may pressurize the
na sal, or bi tal and pos te ri or wall at the early sta -
ge.

The di ag no sis of the se cysts is ba sed not only
on cli ni cal, but al so on radiological fin dings. Di ag -
no sis can be ma de ra di o lo gi cally with pla in si nus
X-rays.13-15 Ho we ver, CT is a mo re pre ci se met hod
to diagnose OCMS and to monitor the ir he a ling
pro ces ses over ti me.16-18 CT can show the exact ex-
tent of the le si on and of fer ex cel lent morp ho lo gic
de ta il of both the bony and the soft tis su e struc tu -
res.16 Mag ne tic re so nan ce ima ging (MRI) may al so
be used for such pat ho lo gi es and it shows ex cel lent
tis su e con trast. Ho we ver, CT is usu ally mo re in for -

ma ti ve than MRI, es pe ci ally in re gi ons in vol ving
thin bony struc tu res (e.g. the pa ra na sal si nu ses and
or bi ta).16 

A cyst of den tal ori gin that en cro ac hes upon
the ma xil lary si nus manifests in the x-ray as a ro un -
ded are a of uni form ra di o lu cency, bor de red by a
thin, well-de fi ned ra di o pa qu e mar gin, which disp -
la ced the ca vity of the ma xil lary si nus up ward or
pos te ri orly.19 Den ti ge ro us cysts con ta in the crown
of  a disp la ced to oth.2,5,8,20,21 They may oc cupy a cen-
tral po si ti on with the crown, symmet ri cally en ve -
lo ped by the cyst or a la te ral lo ca ti on with the cyst
ex pan ded to one si de.2,5 All of our den ti ge ro us cyst
ca ses we re of the cen tral type. A re vi ew of the me -
di cal li te ra tu re in di ca tes that only a few ca ses of ec-
to pic mo lars disp la ced by prog res si vely gro wing
den ti ge ro us cysts ha ve be en re por ted.13 Ho we ver,
the re was one ca se si mi lar to tho se cysts fo und in
our study. In ad di ti on, even tho ugh cysts as so ci a ted
with a su per nu me rary to oth are un com mon, we
en co un te red such a ca se in our study.22 In ra di cu -
lar cysts, the de ad to oth from which they origi-
nate can be se en and may show an ob vi o us
ca vity.5,19,23 Ad ja cent te eth usu ally re ma in vi tal but
may be til ted, a litt le disp la ced or oc ca si o nally
may be co me slightly mo bi le. Most COC ap pe ar as
well-cir cums cri bed and uni lo cu lar cyst-li ke are as,
but are oc ca si o nally mul ti lo cu lar or less sharply
cir cums cri bed. So me con ta in scat te red ra di o pa ci -
ti es that ran ge from small flecks to lar ge mas ses.
Re la ted te eth may so me ti mes be disp la ced or show
ro ot re sorp ti on.2,24 Two such ca ses we re fo und in
our samp le. 

Pat ho lo gic exa mi na ti on of the ra di cu lar cyst
shows an ir re gu lar epit he li al li ning and un derl ying
inf lam ma tory in fil tra te. His to logy of den ti ge ro us
cyst in di ca tes that the li ning con sists of a re la ti vely
flat la yer of stra ti fi ed epit he li um, usu ally wit ho ut
inf lam ma tory cells in the un derl ying con nec ti ve
tis su e. The li ning of den ti ge ro us cysts were re-
ported to un der go ne op las tic trans for ma ti on in to
ag gres si ve le si ons such as ame lob las to mas and squ -
a mo us cell car ci no ma.25 Ho we ver, the fre qu ency of
such ne op las tic trans for ma ti on is low.25 In abo ut
25% of re por ted odon to ge nic car ci no ma ca ses, the
car ci no ma ap pe ars to ha ve ari sen from a den ti ge -
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ro us cyst.2,25 The COC was first re cog ni zed and de-
s cri bed by Gor lin et al. in 1962.6,26 The COC is be-
li e ved to be de ri ved from odon to ge nic epit he li al
rem nants. “Ghost cell ke ra ti ni za ti on” is the cha r-
ac te ris tic mic ros co pic fe a tu re of the COC, and is
al so a de fi ning fe a tu re of the cu ta ne o us le si on
known as the cal cif ying epit he li o ma of mal her be
or pi lo mat ri xo ma.3,26 In so me sec ti ons, this may
re semb le forms of ame lob las to ma. The COC is
now properly clas si fi ed with ot her epit he li al cysts
of the jaws.26 The pro pen sity for odon to ge nic ke -
ra tocysts to un der go ma lig nant al te ra ti on is no
gre a ter than that of ot her types of odon to ge nic
cysts.25

Alt ho ugh the re are a few ca ses tre a ted by mar-
supialization 3,13 which may be use ful when all per-
ma nent teeth which are re la ted to the cysts, are to
be sa ved and erup ted in yo ung pa ti ents and the cyst
is very lar ge, tre at ment is usu ally sur gi cal re mo val
by enuc le a ti on.22,27 With so me very lar ge cysts, sur-

gi cal enuc le a ti on is per for med fol lo wing mar su pi -
a li za ti on of the le si on to pro mo te its in vo lu ti on and
sti mu la te os te o ge ne sis.28

Be ca u se of the un pre dic tab le bi o lo gic behav-
ior of COC, tre at ment is usu ally mo re ag gres si ve
than simp le cu ret ta ge. Un li ke the ra di cu lar and
den ti ge ro us cysts, re cur ren ces are not un com mon
for the se le si ons. It is al so man da tory to comp le -
tely re mo ve all di se a sed an tral tis su es and tho ro -
ughly as sess all re sec ted soft tis su es his to lo -
gi cally.14

The va lu e of early di ag no sis and re mo val of
den ti ge ro us cysts sho uld be emp ha si zed in or der to
en su re eli mi na ti on of the cystic li ning, which
might al low for the for ma ti on of ag gres si ve le si ons
such as ame lob las to mas and squ a mo us cell car ci -
no ma.2 Epip ho ra, na sal obs truc ti on and ot her
symptoms spon ta ne o usly disappeared within 6-12
months af ter the ope ra ti on.
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