
IN TRO DUC TION
Benign mucosal cyst of the maxillary sinus results

from the accumulation of mucus within the soft tissue that
lines the sinuses as a result of obstruction of a duct or
gland within the epithe lial layer [3]. Tra di tion ally two-
 third of mu co ce les oc curs in the fron tal si nus and one-
 third in the eth moid si nus. Max il lary si nus mu co ce les are
ex tremely rare but a vary ing in ci dence from 1,4 to 11%
has been re ported and it is usu ally dis cov ered in ci den tally
on plain ra dio graph or com puted to mo gra phy of the si -
nuses or on pano ramic ra di og ra phy [3,7]. Ra dio graphi cally,
the cyst is a rounded, dome shaped, soft tis sue mass, most
com monly situ ated on the floor of the max il lary si nus.
Usu ally it con tains yel lowish clear fluid [3]. Ex pan sion
from pres sure as fluid con tin ues to be pro duced within the
mu co cele, in flam ma tion leads to re mod el ing and ero sion
of bone, chang ing the bony ar chi tec ture. Even tu ally, the
mu co cele can ex pand out of the si nuses into neigh bor ing
struc tures such as fa cial soft tis sues, or bit or cra nial vault
[5]. In most cases the cyst is as ymp to matic, but in more
ad vanced stages the fol low ing symp toms might ap pear:

head ache or fa cial pain in the fron tal (47%), or bital
(21%), cheek (21%) or na sal area (11%), na sal dis charge
(13%), na sal ob struc tion (10%), si nusi tis (10%) as well as
diz zi ness (5%) [3]. The eti ol ogy is var ied. 

The man age ment of mu co ce les is sur gi cal. The vari ous 
op tions in clude drain age, mar su pi ali za tion and ex ci sion
[6]. Re gard less of the treat ment method, the plan ning and
car ry ing out the sur gery in this area de mands par ticu larly
rig or ous pre op era tive di ag nos tic and then maxi mally
atrau matic pro ceed ing. Pie zo sur gery tech nique has been
suc cess fully used for this type of treat ment. 

Pie zo sur gery is a rela tively new tech nique of bone sur -
gery, that re cently gain popu lar ity in im plan tol ogy,
perio don tics and oral sur gery. The pie zo sur gery de vice
pro duces spe cific ul tra sound fre quency modu la tion
(22000- 35000Hz). The unit serves ex treme pre ci sion and
safety as well as mi cromet ric cut ting thus al lows to se lec -
tively cut the min er al ized bone struc tures. Moreo ver the
de vice causes less bleed ing dur ing and af ter the op era tion
and the heal ing pro cess is shorter. Due to afore men tioned
ad van tages, ul tra sound de vice could be util ized in the
wide range of sur gi cal pro ce dures e.g.: im pacted tooth ex -
trac tion, ele va tion of the Schneider’s mem brane, bone
split ting or ex pan sion of the ridge, pre par ing bone bed and 
bone sam pling, cor ti cotomy not to men tion cis tec tomy
[2,9]. 
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Paranasal sinus mucoceles are chronic, benign, mucous filled cystic lesions caused by obstruction of sinus ostia. Mucoceles are
usually seen in the frontoethmoidal region. Maxillary sinus retention cysts are rare amongst paranasal sinus mucoceles. We present 
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the use of piezosurgery. In this article we also present the beneficial aspects of the ultrasound unit, that allows for precise removal of
bone with minimal risk of injury to underlying soft tissues. It allows more successful and more complication-free surgical result for
a less experienced surgeon that could be especially beneficial for preparation of the Schneider’s membrane. Furthermore, it gives
minimal operative invasion as well as provides less bleeding intra- and postoperative.  
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The pa per pres ents a rare case of a mu co cele of the
max il lary si nus. The course and meth ods of treat ment
were de scribed.

CASE RE PORT
A 63- year- old fe male pa tient pre sented with com -

plaints of in ter mit tently be nign pain of right cheek and
right sided na sal par tial ob struc tion for 2 months du ra tion. 
Ex ami na tion of the oral cav ity did not re veal any ab nor -
mali ties. The over ly ing skin and mu cosa were free. 

An or tho pan to mo gram (Fig. 1) re vealed an opa ci fied
two third of the right max il lary si nus. 

On the ba sis of medi cal in ter view and physi cal ex ami -
na tion the de ci sion to sur gi cally treat 

the le sion was made. The pa tient agreed to un dergo the
pro ce dure. Un der an es the sia, a Caldwell- Luc’s an tros -
tomy was done. The cor ti cal plate was ex cised (Fig. 2)
with the use of pie zo sur gery unit Sur gy sonic, the an tral
cav ity was cleared of the fluid filled sac (Fig. 3, Fig. 4)
and then sent for histo pa thologi cal ex ami na tion. The ini -
tially ex cised cor ti cal plate was then re po si tioned to its
ori gin site and fixed with re sorb able su tures (Fig. 5). The
PRP (Plate let Rich Plasma) mem branes were placed and

the wound was sur gi cally su tured. The course of heal ing
was nor mal. The su tures were re moved af ter 8 days.
Histo pa thologi cal re port was con sis tent with the di ag no -
sis of mu co cele.

DIS CUS SION
Vari ous eti ol ogy of the mu co ce les have been re ported

based on clini cal ob ser va tions and ex peri men tal stud ies.
An ob struc tion of the drain age of any of the si nuses that
leads to re ten tion of their se cre tions is thought to be the
pri mary cause. The pos si ble causes of ob struc tion are: un -
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Fig.  1. Orthopantomogram showing the lesion in right maxillary
sinus.

Fig. 2. Cortical plate cut with piezosurgery device

Fig. 3. Cystic lesion during removal

Fig. 4. Extirpated mucocele

Fig. 5. Repositioned cortical plate after cistectomy



known (39.3%), re cur rent in fec tion in the post op era tive
cav ity (28.6%), den tal ori gin (10.7%), atypi cal neu ral gia
(10.7%) and af ter a si nus sur gery (10.7%) [8]. Other fac -
tors that can in flu ence the de vel op ment of the re ten tion
cyst could be trauma, in fec tion, al lergy, pro ce dures in the
nose, con geni tal anoma lies and neo plasms [1,3,6,7].

 Due to the length and tor tu os ity of the na sofron tal duct
that drains the fron tal si nus, it is most prone to ob struc -
tion. It ex plains the higher in ci dence of fron tal mu co ce les
[6]. Max il lary an tral mu co ce les have an in ci dence of only
1,4-9,6% ac cord ing to Ha dar et al. and 3-10% ac cord ing
to Sreed ha ran et al. [3,7]. Re ten tion cysts within the max -
il lary si nus can arise from in flam ma tion of the si nus
lin ing, such as the se cre tory duct be comes ob structed, and
have been ob served in up to 14% of peo ple liv ing in in dus -
tri al ised en vi ron ments. Mu co cili ary func tion is im paired
when the para na sal si nuses are ex posed to high dose of ra -
dia tion in ra dio ther apy, such as the pa tient may be
pre dis posed to chronic rhi nosi nal dis ease [1].

Mu co ce les pre domi nantly oc cur in the 3rd or 4th dec -
ades of life, and only rarely in chil dren. In chil dren, the
site de pends on the stage of de vel op ment of the para na sal
si nuses [6].

Re ten tion cysts com monly oc cur on the floor of the
max il lary si nus. They are fre quent co in ci den tally found
on den tal ra dio graphs and cross- sectional im ag ing, and
are of ten mis taken for sin is ter si nus dis ease or at trib uted
to a den tal eti ol ogy [1].

On the CT im age the mu co ce les ap pears as an air less,
ex panded si nus filled with ho mo ge ne ous ma te rial. Si nus
walls may be re mod eled or com pletely deos si fied and
eroded. The fac tors in volved in this pro cess in clude cy to -
ki nes re leased from lym pho cytes and mono cytes, due to
si nus ob struc tion and su per im posed in fec tion. The cy to kine
re lease stimu lates fi bro blasts to se crete pros ta glandins
and col la ge nases, which in turn stimu late bone re sorp tion
lead ing to ex pan sion of the mu co cele [8].

Mu co ce les are usu ally ster ile, pain may in di cate in fec -
tion. The con tents may be come con tami nated and may
de velop as a pyo cele sec on dary to the den tal in fec tion [8].

While fron tal and fronto- ethmoidal mu co ce les may
pres ent with na sal poly po sis, prop to sis, di plo pia or a me -
dial can thal swel ling, sphe noi dal or spheno- ethmoidal
mu co ce les can pres ent as an 'apex or bi tae' syn drome, ret -
ro bul bar neu ri tis or mimic sel lar and para sel lar masses.
Head ache is a com mon symp tom with most mu co ce les,
but retro- ocular pain is con sid ered to be char ac ter is tic of
sphe noid si nus mu co ce les [6].

His to logi cally, mu co ce les may be pri mary or sec on -
dary. Pri mary ones are in fact mu cus re ten tion cysts while
sec on dary ones are ‘‘true’’ mu co ce les. They are lined
with pseu dostrati fied co lum nar epi the lium, oc cur ring
when the si nus os tium is ob structed [8].

Man age ment of max il lary si nus mu co ce les in clude
radi cal sur gery or con ser va tive sur gery. Radi cal sur gery
en tails the com plete ex tir pa tion of the mu cus mem brane
with oblit era tion or cra ni ali za tion of the si nus cav ity.
Con ser va tive sur gery in volves mar su pi ali za tion of the
mu co cele with main te nance of ade quate si nus drain age to
mini mize risk of re cur rence. De pend ing on the ex tent of
the mu co cele, this might in clude ei ther a sim ple subla bial
ap proach or a lat eral rhi notomy in ci sion [5,8].

Ac cord ing to per sonal ex pe ri ence and other author’s
ex pe ri ence it could be firmly stated that dur ing some sur gi -
cal pro ce dures, for in stance cys tec tomy, the pie zo sur gery
de vice serves a great fa cil ity. The ul tra sound unit al lows
for pre cise re moval of bone with mini mal risk of in jury to
un der ly ing soft tis sues. The de vice en ables mi cromet ric
cut ting that de pends on the mi croosci la tion of the hand -
piece. It var ies from 20 to 200μm, which is smaller than
the width achiev able with ro tary in stru ments. There fore it
of fers su pe rior pre ci sion in cut ting with no bone loss
[2,4].

The use of pie zo sur gery re duces the risk of per fo rat ing
of the Schneider’s mem brane due to the se lec tive cut ting
that is lim ited only to the min er al ized struc tures – bone.
This is be cause of the ul tra sonic fre quen cies that are used
(25- 29kHz), as the hard tis sues and soft tis sues are cut at
a dif fer ent fre quency [9].

It al lows more suc cess ful and more complication- free
sur gi cal re sult, could be es pe cially bene fi cial for prepa ra -
tion of the Schneider’s mem brane dur ing si nus lift
pro ce dure or re lo cat ing or prepa ra tion of the in fe rior al -
veo lar nerve. Not only it gives mini mal op era tive
in va sion, but also re duces trau matic stress, de creases post
in ter ven tion pain and in tra- and post op era tive bleed ing.
Cut ting with ul tra sound unit does not con duct bleed ing of
bone tis sue which serves good visi bil ity of op er at ing site
and en ables to lead the pro ce dure very pre cisely. The rea -
son for this is be cause the cavi ta tion ef fect that cre ates
bub bles from the physio logi cal salt so lu tion and these
lead to im plo sion and gen er ate the shock wave caus ing
mi cro co agu la tion [2,4,9].
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