
IN TRO DUC TION
Cysts are among the most com mon patho logi cal

changes which de velop in side the bones of man di ble and
max illa [4, 9, 10, 13, 15, 17, 19, 20, 23, 24, 26]. At first,
their growth is as ymp to matic, un less in fec tion ap pears,
and they are fre quently de tected dur ing ra dio logi cal ex -
ami na tion of vari ous in di ca tions. Their dis tinc tive fea ture
is a very slow growth lead ing to the  de vel op ment of dif -
fer ent size bone cavi ties lined with a cap sule. These
cavi ties might at tain large sizes, which re sults in bone dis -
tor tion and mi gra tion of ad ja cent teeth. In case of bone
cysts the se cre tory strati fied  squa mous epi the lium, which
lines the in te rior of the cyst cap sule, might un dergo a can -
cer ous trans for ma tion un der the in flu ence of chronic
in flam ma tory fac tors or trau mas. There fore  sur gi cal
treat ment con sist ing in enu clea tion of  bone cysts be comes
the se lected treat ment [2, 4, 9, 12, 16, 17, 19, 23, 28].

Jens Pind borg and Ivor Kra mer pre sented in 1971 the
first com monly rec og nized clas si fi ca tion of cysts, odon to -

genic tu mours and other le sions char ac ter is tic for bones.
This di vi sion was based on his to logi cal fea tures of ex am -
ined changes. In 1992 some modi fi ca tions of former
clas si fi ca tion were made tak ing into con sid era tion clini -
cal symp toms as well as re sults of im mu no his to chemi cal
and mo lecu lar re search. The authors (Pind borg, Kra mer
and Shear) di vided epithe lial cysts into de vel op men tal
and in flam ma tory cysts. The de vel op men tal odon to genic
cysts in cluded pri mor dial (kera to cyst), den tiger ous as
well as gin gi val cysts of in fants (Ep ste in’s pearls) and
adults, lat eral perio don tal (erup tion), over erupt ing tooth
cysts and glan du lar odon to genic (sali vary gland cysts).
Con sid era bly rare group of de vel op men tal cysts con sti -
tute nono don to genic cysts (me dian an te rior max il lary,
me dian pala tal, globu lo max il lary and na soal veo lar). The
most com mon group is rep re sented  by cysts of in flam ma -
tory eti ol ogy such as peria pi cal, lat eral radi cu lar and
re sid ual cysts as well as  in flam ma tory perio don tal cysts
[22]. An other clas si fi ca tion was in tro duced in 2005 (Bar -
nes and all). Then kera to cyst (pri mor dial cyst) was
num bered among the tu mors. His to chemi cal and ge netic
analy sis al lowed clas si fy ing this le sion defi nitely to the
group of odon to genic tu mors. 
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AB STRACT
Ac cord ing to defi ni tion, a cyst is a unilo cu lar or mul ti lo cu lar patho logi cal cav ity within bones or soft tis sues, filled with liq uid. The
true tis sue is dis tinct from the false one, be side the con nec tive tis sue cap sule on the pe riph ery, through the pres ence of epithe lial
liner. Oral cav ity and max il lary bones, due to the pres ence of nu mer ous epithe lial struc tures of de vel op men tal na ture, are the area
of fre quent cys tic changes. The aim of the study was to pres ent the ac tual state of knowl edge con cern ing eti ol ogy, patho gene sis,
mor phol ogy, treat ment and meth ods ap ply ing to the re con struc tion of bone de fects af ter the enu clea tion of odon to genic cysts in
the man di ble as well as to in tro duce the de scrip tion of three in di vid ual cases. In cases con cern ing three pa tients, the bone sub sti tute
ma te rial Calc- i- oss com bined with PRP was ap plied af ter the sur gi cal pro ce dure con sist ing in an enu clea tion of the man dibu lar
odon to genic cyst. The ob ser va tion of the heal ing pro cess con cern ing the post op era tive wound was car ried out af ter 7 days from the
pro ce dure. In two cases, the check ra dio graph was taken 6 months af ter the sur gi cal in ter ven tion. In all cases, the proper heal ing of
the post op era tive wound was ob served dur ing the medi cal check- up af ter the pro ce dure. The ra dio logi cal im age taken 6 months af -
ter the sur gi cal in ter ven tion proved the re gen era tion of the bone tex ture. Meth ods of treat ment con cern ing the bone de fects af ter
the enu clea tion of odon to genic cysts con sti tute a topic, which  is still valid. The de scribed cases of the bone de fects in the man di ble
filled with Calc- i- oss ma te rial com bined with PRP (plate let rich plasma) give good heal ing re sults.
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Radi cu lar cyst de vel ops from Ma las sez cells stimu -
lated to pro lif era tion through in flam ma tion, which is
caused by the pres ence of pulp rests and bac te rial an ti gens 
com ing from ne crotic pulp. Epithe lial hy per pla sia might
be di rectly stimu lated by bac te ria: Ac ti no ba cil lus ac tin omy-
ce tem comi tans, Por phy ro mo nas gin givalis or Escheri chia 
coli [25, 16]. Three phases of api cal cyst de vel op ment are
dis tin guished: 
– ini tia tion – dur ing which bac te rial en do tox ins com ing

from ne crotic pulp cause pro lif era tion of Ma las sez
cells, 

– for ma tion – when the cyst is lined by pro lif er at ing
odon to genic epi the lium, and

–  en large ment phase – with the sig nifi cant role of os mo -
sis i.e. prod ucts of epithe lial and in flam ma tory cells
ly sis in a cav ity pro vid ing a great number of small
mole cules which raise os motic pres sure [7]. 
Cur rently the di vi sion into two types of radi cu lar cysts

is pro posed: 
– api cal true cyst – cav ity is com pletely closed by epi the -

lium, it con sti tutes 10% of all peria pi cal le sions, and 
– api cal pocket cyst, the lu men of which is an ex ten sion

of root ca nal; it can heal it self  af ter tooth ex trac tion or
en do don tic  treat ment [1, 25]. 
The group of non- epithelial cysts con sists of an eur is -

mal bone cyst and san guine ous cyst. They dif fer from the
clas sic defi ni tion of a cyst be cause they are not sur -
rounded by con nec tive tis sue cap sule mak ing up a den tal
fol li cle which is built with three lay ers: ex ter nal, con sist -
ing of fi brous con nec tive tis sue, central- being a base ment
mem brane and in te rior- con sist ing of epi the lium, which
de pend ing on the  type of cyst might vary. Cysts in whole
or in part are cov ered with strati fied squa mous epi the lium. 
Its na ture de pends on the age, de gree of di ver sity or in -
flam ma tion of the cyst. In case of new cysts the
epi the lium might in di cate some fea tures of in flam ma tion
and pro lif er ate [22, 25]. 

At first,  cysts de velop with out symp toms and on that
stage they are fre quently de tected  by chance dur ing ra dio -
logi cal ex ami na tion [11]. As they grow the swel ling
ap pears in the form of a tu mor on al veo lar pro cess and
face de for ma tion af ter that. Thinned cysts may dem on -
strate a crack ling sound – the symp tom of crepi ta tio –
Du puy tre na’s crack ling. The ra dio logi cal pic ture pres ents 
osteo litic de fect with os teo scle rotic sheath [11, 14]. In
case of in fected or very fast de vel op ing cysts, the sheath
might not be visi ble. It is usu ally an oval or round unilo cu -
lar le sion.

Cysts hy per pla sia might lead to mi gra tion of ad ja cent
teeth and sen sa tion dis or der. On the ba sis of X- ray pic ture
the pos si bil ity of a cyst iden ti fi ca tion oc curs when the le -
sion’s di ame ter is big ger than or equal 2 cm [11, 14, 25].
Fi nal di ag no sis is al ways es tab lished dur ing the histo pa -
thologi cal ex ami na tion. In case of epithe lial cysts, the

se cre tory strati fied squa mous epi the lium which lines the
in te rior of the cap sule might un dergo a can cer ous   trans -
for ma tion due to chronic in flam ma tory fac tors or trau mas. 
There fore sur gi cal treat ment con sist ing in enu clea tion of
bone cysts be comes the se lected treat ment [2, 4, 5, 17, 28].

At the be gin ning of XX cen tury Ka rol Partsch brought
in two meth ods of cysts sur gery: mar su pi ali za tion
(Partsch I) and enu clea tion (Partsch II). Partsch’s I method
(cys tostomy) i.e. mar su pi ali za tion method con sists in
trans for ma tion of the cyst cav ity into the added pouch of
oral cav ity. Through Partsch’s or Pichler’s in ci sion over
the an te rior sur face of la cu nar wall a mu co pe ri osteal flap
is formed, ex fo li ates it from the base and can cels out a
thinned den tal lam ina cov er ing the fol li cle so that the aris -
ing de fect loss equals the lami na’s di ame ter. Sub se quently, 
the same size part of the os se ous wall is ex cised and sent
to the histo pa thologi cal ex ami na tion. Thus formed a mu -
co pe ri osteal flap is in vagi nated  in ward the cyst cav ity and 
sup ported with mar ginal stitches and gauze se ton soaked
up with an ti sep tic [21].

Partsch’s method II i.e. cys tec tomy con sists in one-
 phase re moval of cysts with the com plete enu clea tion of
its fol li cle, which is af ter ward sent to the histo pa thologi -
cal ex ami na tion [21 ,22]. As a re sult of such pro ce dure an
intra- osseous de fect is left. In case of mi nor cysts, the tight 
su ture leads to fill ing up the cav ity with blood, hae -
matoma for ma tion, its or gani za tion and sub se quently to
the long- lasting pro cess of bone tis sue for ma tion. If the
pro cess runs suc cess fully, it leads to re gen era tion and pro -
duc ing of a pri mor dial bone at first and af ter wards of a
can cel lous bone and a cor ti cal plate in that area [6, 27]. In
less suc cess ful case, a re pair pro cess fol lows,  re sult ing in
for ma tion of a con nec tive tis sue, which re strains the
course of proper bone tis sue for ma tion. In case of large
de fects the pro cess of repa ra tion with the for ma tion of a
fi brous con nec tive tis sue nearly al ways fol lows [6, 18].

From the be gin ning of the 80s of the last cen tury, a very 
fast de vel op ment of sur gi cal tech niques can be no ticed,
con sist ing in augu men ta tion of bone de fects which en -
ables sub se quent im lan tologi cal treat ment. GBR- guided
bone re gen era tion might be rated among the most fre -
quently ap plied re con struc tion pro ce dures. The ac tions
lead ing to the re con struc tion of the bone tis sue may be dif -
fer ent de pend ing on the ap plied sur gi cal pro ce dure. They
are as fol lows:
– os teoin duc tion – stimu la tion of mes en chy mal cells to

dif fer en tia tion into os teo blasts,
– os teo gene sis – bone tis sue for ma tion due to the trans -

fer of stem cells or pro geni tor cells which dif fer en ti ate
into os teo blasts,

– os teoin duc tion –for ma tion of the frame work fa cili tat -
ing the growth of the bone tis sue,

– guided bone re gen era tion, 
– dis trac tion os teo gene sis.
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       Ma te ri als used in treat ment of bone de fects must be
bio com pati ble and bio logi cally sta ble, they should not
have toxic ef fect or cause al ler gic re ac tions. Ac cord ing to
the dic tion ary pub lished by Ameri can  Acad emy of  Perio -
don tol ogy  the fol low ing types of bone grafts are de fined: 
– auto ge nous – de rived from the same in di vid ual,
– isogenic – de rived from ge neti cally iden ti cal in di vidu als,
– ho moge nous – de rived from ge neti cally simi lar in di -

vidu als of the same spe cies, 
– al lo genic – be tween ge neti cally dif fer ent in di vidu als

of the same spe cies e.g. fresh fro zen bone - FFB, fresh
– dried bone al lo graft – FDBA, dem in er al ized freeze –
dried bone al lo graft – DFDBA, 

– het eroge nous (xe no genic) – taken in from a do nor of
an other spe cies e.g. ani mal  bones, cal ci fy ing cor als or
cal ci fy ing al gae,

– al lo plas tic – in ert for eign bod ies: metal syn thetic or
im plants from other ma te ri als e.g. cal cium phos phate,
bio ac tive glass or poly mers [18]. 
On the ba sis of Lűth ke hermőlle guide lines bone sub sti -

tute ma te ri als must meet the fol low ing con di tions: 
– they can not be car cino genic or trans mit in fec tion, 
– they can not evoke ne cro sis of tis sues con di tioned on

cells tox ic ity, 
– they can not re lease re ac tion to for eign bod ies,
– must have  re sorp tion and sub sti tu tion abil ity of the ex -

ist ing bone in spe cific time, 
– a syn chro ni za tion of re sorp tion or deg ra da tion range

with bones re con struc tion must ex ist 
– they must stimu late re gen era tion of tis sues, 
– there can not be dif fer ences in work ing when a long-

 term to short- term im plan ta tion are com pared 
– they must un dergo ster ili za tion, 
– their pro duc tion can not be too ex pen sive, 
– they should be eas ily ac ces si ble, 
– they should be easy in stor age and us age. 

Ad di tional pos si bili ties are of fered by mak ing use of
PRP (plate let rich plasma), which is the source of cy to ki -
nes and growth fac tors for the bone tis sue in a for ma tion
pro cess. The most im por tant are: PDGF (plate let de rived
growth fac tor), TGF (trans form ing growth fac tor), EGF
(epi der mal growth fac tor), IGF (insulin- like growth fac -
tor) and VEGF (va soen do the lial growth fac tor). These
fac tors, in com bi na tion with bone sub sti tute ma te rial,
bring about a sig nifi cantly faster pro cess of bone tis sue re -
gen era tion [3].

CASE REPORTS

Case 1 
Pa tient (male), 61 years old, was re ferred to the Chair

and De part ment of Oral Sur gery of Medi cal Uni ver sity of
Lublin by his den tist due to the di ag no sis based on pan to -
mo graphic X- ray of a le sion within the body of man di ble - 
on the left side – in area of 34-37 teeth (Fig. 1).

The pa tient did not suf fer from any sys temic ill nesses.
He nei ther com plained of any pain ful ail ments nor re -
ported feel ing dis or der within his face. The pa tient had
been us ing an up per and lower par tial den ture for 6 years.
He re ported that about 20 years be fore he had got hit with
the bro ken chipped off part of the wrench while re pair ing
his car. As a re sult of this ac ci dent the pa tient sus tained
a man dibu lar in jury in the area of lower pre mo lar teeth on
the left side. 

Dur ing an ex trao ral ex ami na tion, a small asym me try of 
the face in the area of man di ble on the left side was stated.
The en large ment of sub man dibu lar glands on the right or
left side was not stated. Dur ing an in trao ral ex ami na tion,
a nor mal col our of mu cosa was ob served within oral ves ti -
bule as well as within proper oral cav ity and pos te rior and
an te rior pil lars. The proper tongue mo bil ity with out
patho logi cal fur was af firmed. The al veo lar pro cesses
con sid era bly at ro phied with re sid ual den ti tion. In the su -
pe rior den tal arch visi ble 15 and 13 teeth  as well as 34, 33, 
32 teeth in the in fe rior den tal arch. In case of teeth 34 and
32, cov ered with con cre tion, vac il la tion IIIş. Within the
body of man di ble on the left side in area of 34-36 teeth,
the pain less dis ten tion of the al veo lar pro cess was stated
dur ing the pal pa tion ex ami na tion. The pa tient was not
able to spec ify when the en large ment ap peared. The pano -
ramic X- ray con firmed the pres ence of an oval- shaped
os te olytic fo cus with the clear os teo scle rotic cap sule with
the di ame ter about 4 cm. in area of teeth 34-36, which an -
swers a de scrip tion of a cyst. 

Af ter analy sis of the  pano ramic X–ray the pa tient was
quali fied to the ex trac tion of teeth 32 and 34 as well as
enu clea tion of the le sion from the bone with the si mul ta -
ne ous fill ing of the bone de fect with the auto ge nous
plate let plasma mixed with Calc- i- oss ma te rial, in or der to 
re ceive the fuller and quicker ef fect of bone tis sue re con -
struc tion. For that rea son ve nous blood was taken from
the pa tient be fore the sur gery. The pro ce dure was car ried
out un der lo cal an aes the sia Ub ist esinum 4%. The
triangular- shaped in ci sion of the muco- periosteal flap
was per formed and the flap was ex fo li ated. Next, the re -
tained ex ter nal plate of the al veo lar pro cess was can celled
out with the round bur. Af ter enu clea tion, the le sion in the
cav ity was filled with the bone sub sti tute ma te rial com -
bined with PRP (plate let rich plasma). The flap was
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Fig. 1. Panoramic X-ray before treatment



mo bi lized and the stitches were put. The heal ing of the
wound pro ceeded cor rectly. The stitches were re moved
af ter 7 days from the sur gi cal pro ce dure. The re moved le -
sion was sent to the histo pa thologi cal ex ami na tion, which
con firmed the ini tial di ag no sis – Cys tis radi cu laris. Af ter
6 months from the pro ce dure an other pano ramic X–ray
was taken in or der to evalu ate the pro cess of the bone
struc ture re gen era tion in the post op era tive area (Fig.2).
The pan to mo graphic X - ray proved the re con struc tion of
the bone tex ture on the whole post op era tive area pe riph -
ery. The pa tient did not re port any ail ments dur ing the
pro cess of tis sue re gen era tion.

Case 2 
Pa tient, 59 years old, was re ferred  to the Chair and De -

part ment of Oral Sur gery of Medi cal Uni ver sity of Lublin
by his den tist due to the  di ag no sis based on pan to mo -
graphic X- ray of the two le sions within the body of
man di ble on the right and left side. The pano ramic X- ray
was taken be fore the planned as sana tion of oral cav ity in
or der to pre pare the pa tient for the pros thetic treat ment.
He did not re port any gen eral sys tem dis or ders and he did
not com plain of any ail ments within oral cav ity. The ex -
ter nal ex ami na tion did not dis close any ab er rance. Dur ing
the in ter nal ex ami na tion the re sid ual den ti tion and ac tive
fis tula on the al veo lar pro cess were stated in area of  45-46 
teeth. The pan to mo graphic X- ray re vealed  an oval os te -
olytic  fo cus about  2.5 cm  in di ame ter  with the clear
os teo scle rotic  cap sule  on the right in area of 45-46 teeth

and a round  os te olytic fo cus  1 cm in di ame ter  in  area of
34-35 teeth, which might be a cyst (Fig. 3).

The pa tient was quali fied, af ter the sur vey, physi cal ex -
ami na tion and analy sis of his ra dio gram, for the ex trac tion 
of roots in teeth 13, 22, 24, 33,47 and enu clea tion of le -
sions lo cal ized within the man di ble in area of  teeth 45 –
46 and 34-35. The treat ment be gan from enu clea tion of
the le sion in area of teeth 34 – 35 and ex trac tion of roots in 
tooth 33. On the sec ond stage an enu clea tion of the le sion
in  rea of 45-46 teeth was per formed as well as fill ing of
the bone de fect with the auto ge nous platelet- rich  plasma
com bined with Calc- i- oss ma te rial (Fig. 4). The ve nous
blood sam ple was taken be fore the pro ce dure. The
wounds heal ing in both cases pro ceeded cor rectly. The le -
sions re moved were sent to the histo pa thologi cal
ex ami na tion, which con firmed the ini tial di ag no sis – Cys -
tis radi cu laris. Af ter six months from the pro ce dure
an other pano ramic X- ray was taken in or der to evalu ate
the pro cess of bone struc ture re con struc tion in the post op -
era tive area (Fig. 5). The X- ray proved the re gen era tion of 
bone tex ture in the post op era tive area. The fill ing of the
oral cav ity af ter the cyst with the min er al ized trabecula-
 textured tis sue was stated as well as grad ual os teoin te gra -
tion of the newly formed bone tra be cu lae with the
en clos ing bone. The pa tient did not re port any ail ments
dur ing the pro cess of tis sues heal ing.
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Fig. 2. Panoramic X-ray 6 months from procedure

Fig. 3. Panoramic X-ray before treatment

Fig. 4. Copmplete enucleation of lesion

Fig. 5. Panoramic X-ray 6 months from procedure



Case 3
Pa tient, 50 years old, re ferred to the Chair and De part -

ment of Oral Sur gery of  Medi cal Uni ver sity of Lublin in
or der to have an ex trac tion of the re mained frag ments of
the tooth 27 root. The pa tient re ported the acute pain of the 
al veo lar pro cess in area of  27 tooth, which has been in ten -
si fy ing for a few days. Af ter the sur vey and clini cal
ex ami na tion the pa tient was sched uled for a pano ramic
X- ray. He did not re port any sys temic dis or ders. A ra dio -
logi cal im age proved the pres ence of the re mained root of
27 tooth and a large os te olytic de fect with the clearly
marked bor der in area of 33-43 teeth (Fig.  6). Af ter analy -
sis of the ra dio gram the pa tient was quali fied to the
enu clea tion of the le sion through the ex trac tion of teeth
31, 32, 41, 42. The le sion was com pletely re moved and
sent to the histo pa thologi cal ex ami na tion.  The re sult in di -
cated a radi cu lar cyst. Be cause of the large size of the
le sion the cav ity in the bone was filled with Calc- i- oss ma -
te rial com bined with PRP (plate let rich plasma), which
was ob tained from  the pre- surgery taken ve nous blood
(Fig. 7). The heal ing of the post op era tive wound pro -
ceeded with out com pli ca tions (Fig. 8). The check X- ray
taken 6 months af ter the pro ce dure proved the re con struc -
tion of bone tex ture in the post op era tive area.

CON CLU SIONS
The odon to genic cysts in the man di ble and max illa are

fre quent sur gi cal prob lem within the fa cial skele ton. Their 
treat ment con sists in the com plete enu clea tion re gard less
of  their radi cu lar or ger mi nal ori gin. The large le sions of
the cys tic na ture re quire care ful sur gi cal tech nique in or -
der to avoid or mini mize the risk of com pli ca tions
con cern ing ad join ing teeth, teeth germs and other ana -
tomi cal struc tures of the fa cial skele ton. The com plete
enu clea tion of small- size cysts do not cause any dif fi cul -
ties. The bone struc ture in these de fects might be
spon ta ne ously re con structed. How ever, in case of larger
cysts, which cause se vere bone dam age, the two- stage
treat ment is rec om mended. Al though this kind of treat -
ment lasts  much  longer, it is ad vis able in case of pa tient
with bad gen eral con di tion, the aged, chil dren and large
cysts with se vere dam aged bone struc ture.

As the lit era ture in di cates, there are vari ous meth ods of 
pro ceed ing in case of intra- osseous de fects e.g. not fill ing
de fects with any ma te rial, us ing bone sub sti tute ma te rial
like Bio- Oss or auto ge nous bone graft. The pro cess of
heal ing, to a large ex tent, de pends on the gen eral con di -
tion of the pa tient as well as lo cal fac tors in clud ing:
– the type of the tooth near the de fect, 
– its po si tion (man di ble or max illa, an te rior or buc cal

seg ments and their po si tion in re la tion to the tooth), 
– the size of the le sion, 
– the shape of the de fect sur face: round or oval, 
– the qual ity of ca nal root fill ing, as well as 
– the pres ence of the co ronal bac te rial mi cro leak age and

the sur gi cal method. 
In the last case the most im por tant are: type of in ci sion,

shape of ves ti bu lar mu co pe ri osteal flap, state of pe ri os -
teum di rectly over the de fect, qual ity and work ing
meth ods with the ro tary in stru ments, the type of ap plied
cool ing, ma te ri als used for re verse roots fill ing, stitches
and the method of flap re po si tion.

In avail able lit era ture, there are no re search works,
which com pare the ef fi cacy of guided bone re gen era tion
meth ods with the spon ta ne ous heal ing of tis sues dur ing
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Fig. 6. Panoramic X-ray before treatment

Fig. 7. Caviti in the bone after complete enucleation of lesion

Fig. 8. Condition after procedure



the intra- osseous de fect treat ment. The most fre quent de -
scrip tions con cern the cases of suc cess ful treat ment but
there are no fig ures in di cat ing the per cent age of the com -
plete bone re con struc tion of de fects. There is also diffi-
culty in mak ing a com para tive as sess ment of the treat -
ment ef fi cacy among the par ticu lar types of ap plied
meth ods of re gen era tion.
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