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ABSTRACTS
Contemporary dental treatment primarily aims at the longest preservation of the patient’s own dentition, provision of the proper
function of chewing, as well as aesthetic requirements. According to literature, the percentage of successful endodontic treatment is
particularly high and ranges from 92-98%. One of the most frequent complications of the endodontic treatment is overfilling of the root
canal. Sometimes endodontic material penetrates to the maxillary sinus or to the mandibular canal. Here we describe a case of gigantic
extrusion of endodontic material into the right maxillary sinus detected by means of a CBCT examination. Gigantic root canal overfilling 
can be precisely diagnosed by means of a CBCT scanning with lower effective patient dose than CT. The presented case underlines that
attention must be paid to the amount of endodontic obturation material used during filling of root canals in order to prevent gross
overfilling with potential extrusion of sealer to maxillary sinus.
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INTRODUCTION
Con tem po rary den tistry pri mar ily aims at the long est

pres er va tion of the pa ti ent’s own den ti tion, pro vi sion of the
proper func tion of swal low ing, as well as aes thetic re quire -
ments [17]. De tailed ex ami na tion of pul pal pa thol ogy and
the study of com po si tion of the perio don tium struc tures, of
anat omy and to pog ra phy of root ca nals as well as the use of
new di ag nos tic equip ment, novel den tal ma te ri als and tech -
niques of man ag ing of root ca nals lead to higher ef fi cacy of
en do don tic treat ment [14].

Ac cord ing to lit era ture, the per cent age of suc cess ful en -
do don tic treat ment is par ticu larly high and ranges from
92-98% [5]. Nowa days the de vel op ment of en do don tics al -
lows pre serv ing teeth that for merly would be clas si fied for
ex trac tion [17]. How ever, root ca nal ther apy may as well
cause post- endodontic com pli ca tions. Namely, while re -
mov ing the pulp or dur ing the me chani cal prepa ra tion of
a ca nal, or root ca nal fill ing, the perio don tal liga ment can be
se ri ously af fected in con se quence of en do don tic tools pene -
trat ing out side the api cal fo ra men. One of the most fre quent
com pli ca tions of the en do don tic treat ment is over fill ing of
the root ca nal. Some times en do don tic ma te rial (en do don tic
sealer or gutta- percha point) pene trates to the max il lary si -
nus or to the man dibu lar ca nal. Such in stances are fre quently 
caused by ex ces sive wid en ing of a root ca nal be yond the
physio logi cal fo ra men. Fur ther more, post treat ment com pli -
ca tions may also re sult from un rea son able be hav iour of

a den tist con duct ing the ca nal fill ing, who does not pay
much at ten tion to a large amount of en do don tic ma te rial be -
ing used and pushed out side the root ca nal. Moreo ver,
pene tra tion of the ma te rial can be also pro moted by tooth
anat omy – a wide api cal fo ra men [14].

A de fec tive en do don tic treat ment of lower pre mo lar and
mo lar teeth as well as pene tra tion of the en do don tic ma te rial
to man dibu lar ca nal may cause dam age in the struc ture of the 
in fe rior al veo lar nerve that re sults from  a me chani cal com -
plex in duced by a tool pene trat ing the anat omic root apex, or
pres sure growth in the man dibu lar ca nal, or neu ro toxic in ter -
ac tion of en do don tic seal ers [11].

Cone- Beam Com puted To mo gra phy (CBCT) is a con sid -
era bly new mo dal ity of ra dio graphic cross- sectional
im ag ing of max il lo fa cial re gion. Dur ing ex ami na tion X- ray
tube emits beam in the form of the cone (hence the name of
this to mo graphic method). Crea tion of ra dio graphic im ages
is based on reg is tra tion of X- ray at tenua tion in a se lected
vol ume – Field of View (FOV) – con sist ing of small vox els
re sult ing in high reso lu tion of im ages and ex cel lent qual ity
of im ag ing of den to max il lo fa cial hard tis sues (Scarfe). In
CBCT units with a large FOV not only den tal arches are visi -
ble, but para na sal si nuses can be ex am ined as well. Vi cin ity
of max il lary si nuses and api ces of lat eral up per teeth in case
of peria pi cal pa tholo gies leads to in flam ma tory le sions in
the an tra. CBCT well dem on strates over fill ing of root ca nals 
and pres ence of en do don tic ob tu ra tion ma te rial in max il lary
si nuses.

The aim of the pa per is to pres ent a case of gi gan tic ex tru -
sion of en do don tic ma te rial into the max il lary si nus de tected
by means of a CBCT ex ami na tion.
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CASE HIS TORY AND CLINI CAL EX AMI NA TION
A pa tient, 30- years- old Cau ca sian male, was re ferred to

the Chair and De part ment of Oral Sur gery due to den tal pain, 
es ca lat ing pe ri odi cally, which was proba bly re lated to in -
flam ma tion of the right max il lary si nus. Ac cord ing to the
pa ti ent’s in for ma tion, the tooth 16 had been sub jected to the
en do don tic treat ment and dur ing sev eral re cent vis its a den -
tist had filled the root ca nals as many as six times. In trao ral
ex ami na tion re vealed a cav ity in the right sec ond max il lary
mo lar, which was filled with a tem po rary fill ing ma te rial.
Next, the pa tient was re ferred for pano ramic ra di og ra phy.
The pano ramic im age dem on strated dense ra dio pac ity of un -
even shapes, spread ing from root apexes of the tooth 16 up to 
the right max il lary si nus (fig. 1). For a more pre cise di ag nos tics
of the pro por tions and lo ca tion of the ra dio pac ity (pre suma -
bly en do don tic sealer), the pa tient un der went a Cone- Beam
Com puted To mo gra phy ex ami na tion per formed by means
of a Gali leos (Si rona, Ger many) ma chine. The dedi cated
Gal axis soft ware was used in or der to ob tain mul ti pla nar
slices of max il lary si nus and al veo lar pro cess. On the ba sis
of CBCT it was found that the en do don tic ma te rial was
pushed via per fo ra tion of the pala tal root of the tooth 16. The 
mo lar was quali fied for ex trac tion. Ex ami na tion of the ex -
tracted tooth con firmed the ini tial di ag no sis – per fo ra tion of
the pala tal root over its en tire length with gi gan tic amounts
of sealer in the max il lary si nus. 

Af ter pre medi ca tion fol low ing an es the sia tooth 16 was
ex tracted us ing Ber ten for ceps for up per right mo lars. Af ter
ex trac tion, there was formed an oro- antral com mu ni ca tion,
there was con ducted a abun dant rinse of the right max il lary
si nus us ing the sa line so lu tion through the cre ated com mu ni -
ca tion. In wash ing fluid a con sid er able amount of sealer was
found as well. Si nus sur gery with plas tics of a formed com -
mu ni ca tion was per formed. The heal ing pro cess was
com pleted suc cess fully.

DIS CUS SION
Over fill ing of root ca nals of max il lary mo lars re sults in

pres ence of en do don tic ma te rial be yond the root apex. Small 
amounts of fill ing ma te rial pushed over the ra dio logi cal root
apex and lo cated in peria pi cal bone tis sue may un dergo
spon ta ne ous re sorp tion [10]. How ever, re lo ca tion of root ca -
nal sealer into max il lary si nus is one of the most se ri ous
com pli ca tions of en do don tic treat ment as it may lead to un -
spe cific in flam ma tion of max il lary mu cosa, and in se lected
cases even to stimu la tion of fun gal growth, es pe cially en do -
don tic seal ers con tain ing zinc (As per gil lus spp.) and emer gence
of an an tro lith [1, 2, 4, 7, 12]. Small for eign bod ies may be
trans ported by cilia of the epithe lial lin ing in the max il lary
si nus in the mucous- containing fluid via the os tium to the na -
sal cav ity [8]. Large for eign bod ies, in clud ing large
quan ti ties of ex truded en do don tic ma te rial, will not mi grate
against the in flu ence of grav ity up the na sal wall of the si nus
and must be re moved sur gi cally [8]. There fore, pre cise di ag -
nos tics of root ca nal over fill ing with prob able ex tru sion of
en do don tic ma te rial into the max il lary si nus is in dis pen sa -
ble. CBCT seems to be an ideal im ag ing tool for ex act

Fig. 1. Pano ramic ra dio graph of the pa tient at the time of no ti fi ca tion
at the De part ment

Fig. 2.a, b. 3D re con struc tions of the pa ti ent’s skull from CBCT
vol ume shows gi gan tic ra dio pacity in the right max il lary si nus

Fig. 3. Tooth after extraction - perforated palatal root
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de ter mi na tion of pres ence, size and lo cal iza tion of en do don -
tic sealer. Mul ti pla nar slices al low three- dimensional loca-
l iza tion of the for eign body as well as ac cu rate meas ure -
ments. In for ma tion de rived from a CBCT vol ume is suf fi cient 
for a den tal sur geon to clas sify a tooth for ex trac tion as well
as to plan the sur gery.

Lit era ture de scrib ing over fill ing of root ca nals re sult ing
in pres ence of en do don tic sealer in para na sal si nuses in not
vast, and re ports fo cus on the oc cur rence of as per gil lo sis in
the max il lary si nus as a com pli ca tion of an en do don tic for -
eign body im pac tion [7, 15]. Ac cord ing to authors’ know-
l edge, the cur rent case pres ents an ex cep tion ally mas sive ex -
tru sion of en do don tic ma te rial in com pari son with other case 
re ports avail able in lit era ture [3, 6, 16].

Ya ma guchi et al. [16] de scribed a case of en do don tic ma -
te rial pushed into right max il lary si nus dur ing en do don tic
treat ment of the first max il lary mo lar. The di ag no sis was
based on pano ramic ra dio graph fol lowed by CT (Com puted
To mo gra phy) scan. The max il lary si nus ra dio pac ity was
a grossly ex truded cord- like sub stance dis lo cated to the up -
per por tion of the si nal cav ity. The for eign sub stances were
ex tir pated and di ag nosed as gutta- percha. 

Costa et al. [3] pre sented a case of a ra dio pac ity of the left
max il lary si nus visi ble on a pano ramic ra dio graph. Per -
formed CT scan ning showed the pres ence of a for eign body
lo cated in the su pero me dial as pect of the max il lary si nus,
near the natu ral max il lary os tium with par tial mu co sal thick -
en ing of the si nus upon the roots of the up per first mo lar. The 
ra dio paque for eign body, meas ur ing about 5 mm in di ame -
ter, was ex tracted by means of an en do na sal en do scopic
ap proach. The ma te rial was re sid ual en do don tic ce ment.

Mi gra tion of a gutta- percha point from a root ca nal into
the eth moid si nus is ex tremely rare and was de scribed only
by Ishi kawa et al. (6). Ini tial ra di og ra phy showed a fine for eign
body in the re gion of the na sal cav ity with ac com pa ny ing left 
max il lary si nusi tis. Also in this case CT was used to dem on -
strate the char ac ter of a for eign body, which was lo cated in
the an te rior eth moid si nus.

It should be un der lined that a large FOV CBCT ex ami na -
tion is fa vour able in di ag nos tics of root ca nal over fill ing in
com pari son with medi cal CT due to con sid era bly lower ef -
fec tive dose of X- rays [9]. The CBCT unit used in the study
has a FOV of 15 cm in di ame ter, which cov ers com plete
max il lary si nuses, eth moids and sphe noid si nus, as well as
in fe rior part of fron tal si nuses (de pend ing on their pneu ma ti -
za tion) thus it can be use ful in di ag nos tics of for eign bod ies
re lated to root ca nal over fill ing. 

In con clu sion, gi gan tic root ca nal over fill ing can be pre -
cisely di ag nosed by means of a CBCT scan ning with lower
ef fec tive pa tient dose than CT. The pre sented case un der -
lines that at ten tion must be paid to the amount of en do don tic
ob tu ra tion ma te rial used dur ing fill ing of root ca nals in or der 
to pre vent gross over fill ing with po ten tial ex tru sion of sealer 
to max il lary si nus.

CON CLU SION
Dis lo ca tion of en do don tic ma te rial be yond the root ca nal

may cause in flam ma tory dis or ders that in con se quence may
lead to tooth ex trac tion. Gi gan tic root ca nal over fill ing can
be pre cisely di ag nosed by means of a CBCT scan ning with
lower ef fec tive pa tient dose than CT. The pre sented case
shows that at ten tion must be paid to the amount of en do don -
tic ob tu ra tion ma te rial used dur ing fill ing of root ca nals in
or der to pre vent gross over fill ing with po ten tial ex tru sion of
sealer to max il lary si nus.
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