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Abstract

Aim: The goal of this work is to compare the bone density and regeneration of the bone with or without using the GBR technique after cystectomy, using the
x-ray examination. Material and method: The clinical case includes two male patients, at the age of 30 and 40 with detected radicular cysts in the mandible
right and maxillae left quadrant. They are clinically and radiologically observed in a period of 12 months. In both cases we performed completely removing of
the cyst lesion (enucleatio in toto) and by protocol the patients received antibiotic therapy in a period from 7-10 days. In one case, the bone substituents were
applied — xenograft (Geistlich Bio-Oss® -spongiosa bone granules 0,25-1 mm) and collagen resorptive membrane (Geistlich Bio-Gide® 25x25 m), to cover the
augmented bone defect. Results: Following the regeneration by using radiological examination after 12 months, we noticed differences in the bone density
and presence of mineralized trabecular bone. In the case when we used GBR technique, there was higher bone density and the bone defect was completely
filled with new mineralized bone. In the other case, we detected spontaneous bone healing with new trabecular bone, with a presence of smaller number of
new trabeculas and radiolucent zone, indicating that the mineralization of the bone was not completed. Conclusion: Using the graft materials in large bone
defects supports the spontaneous bone regenerative process and enables faster restoration of the anatomo-morphological structure and functionality part of
the bone. Key words: radicular cyst, cystectomy, GBR, spontaneous bone regeneration

AncTpakTt

Llen: LienTa Ha 0Boj TPYA € Aa Ce Copeau KOCKEHMOT AEH3NTET U HejanHaTa pereHepaLmja co v 6e3 kopuctere Ha GBR TexuHka, No LucTekToMmja 1 ucTata
Aa ce npocnegu peHTreHorpadcku. Matepujan n metoa : KnnHUYKMOT Npykas BKIyvyBa ABajLia nauueHTV of Mallky nor, Ha Bodpact og 40 n 30 roguHu co
pafvkynapHa LucTa Bo NpeaenoT Ha MaHambynapeH AeceH 1 MakcunapeH nes kBagpaHT.Cryyante ce NpocnefeHn KNMHUYKA U PEHTTEHOMOLLKI BO MEPUOL,
o4 12 meceup. Bo Bata cnyyan e HanpaBeHO KOMNETHO OTCPaHyBatbe Ha LMCTUYHATA Nneanja (enucleatio in toto) u npoTokonapHo nauueHTUTe npumaa
aHTubmoTcka Tepanuja Bo BpemeTpaere of 7-10 geHa. Kopuctenu ce kockeHuTe cynctutyeHTH - kceHorpadt (Geistlich Bio-Oss®(cnoHrmosHeH kockeH
cynctutyeHT co rpadynu 0,25 — 1 mm / 0,5 = 1cc) u konareHa pecopntieHa Mem6bpaHa (Geistlich Bio-Gide® 25x25 m). Pesyntatu: PaguonoLukoto
npocresyBatbe Ha KockeHaTa pereHepauuja no 12 mecewy, pesynTupalle co pasnuyeH KOckeH AEH3UTET 1 NPUCYCTBO Ha MUHepanuavpanu Tabekynu. Bo
npukasHUoT cnyyaj kage ce ynotpebu GBR TexHuka, Belue npucyTeH Noronem KOCKeH [EH3UTET W KOCKEHWOT AedekT Belue LienocHo UCMOMHeT CO HoBa
MUHepanuaupaHa kocka. Bo ApyrvoT npukaseH cnyyaj, kafe MmMame CnoHaTaHa KOCKEHa pereHepalja MMa npucycTeo Ha noman 6poj HoBu Tpabekynu u
pazMonycLieHTa 30Ha, koja HaBedyBa Aeka MMHepanu3almjata Ha kockaTa e HekoMmnmeTHa. 3akny4ok: Ynotpebata Ha KOCKEHUTE rpachToBy BO ronemm
KOCKeHU fedhekTu, ja NOALPXKYBa CMOHTaHaTa KOCKEHa pereHepaliuja 1 0Bo3MOXyBa nobpao Bpakare BO NPBOBUTHATA COCTOjOa Ha aHaTOMO-MOPhONOLLKUTE
CTPYKTYpa W (yHKLUMOHANHOCTa Ha kockaTa. Knyynu 36opoBu: paankynapHa uucta, uuctektomuja, GBR , croHTaHa kockeHa pereHepauuja

Introduction

Cysts in the orofacial region are of great clinical
importance, according to the high frequency of occur-
rence and the possibility of their extension that can cause
anatomical and pathological disturbances. Kramerl in
1974 defines them as pathologic cavity having fluid,
semifluid, or gaseous content but not always is lined by

epithelium. WHO classificate them in two types: epithe-
lium and non-epithelium cyst lesions. In the group of
epithelium are: developmental (odontogenic and non-
odontogenic) and inflammatory cysts.

Inflammatory cyst lesions are developed from the
odontogenic epithelium under direct influence of the
inflammation and continuous irritation of bacterial
nature. Radicular cystl is the most common pathological
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lesion among the odontogenic cysts of inflammatory
nature, and its origin in cell rests of Malassez which are
remnants of Hertwig's root sheath and is a product of the
odontogenic epithelial layer. The reason of the appear-
ance is the inflammation of the pulp or necrosis, retained
roots, dental trauma and cavity’s. They are asympto-
matic and slow grow in a direction of a less resistance,
where they cause elongation of the buccal cortical plate
and possible asymmetry of the alveolar ridge. They have
wide age range from 21-59, more often located in the
maxilla 60% in the frontal region (Shear, 1992)*. Their
treatment is surgical which means fully removal of the
cyst lesion (enucleatio in toto), or marsupialization. The
aim of the treatment is fully anatomic and functional
regeneration of the malfunction in the jaw bones.

The bone regeneration is a process depending on the
physiological time of the osteogenesis balanced by
remodeling. It goes through several phases: inflammato-
ry—proliferative phase (1-14 days), reticular bone tissue
(2-6 weeks), callus formation (6-8 months), fully matu-
ration of the bone and remodeling. In the transformation
of the non-differential osteogenic cells special role play
BMP (Bone Morphogenetic Proteins) and growth fac-
tor’.

Postoperative bone regeneration is mostly based on a
spontaneous creation of functional vital bone, and
depends on various factors like the size defect, the
degree of the vascularization, the integrity of the periost
and the spongiosa bone, general health condition, age
etc. Generally, as a result of a richer vascularization,
regeneration in the upper jaw is faster compared to the
lower jaw*".

In the literature are described various techniques
available for regeneration of the deficient alveolar bone.
These include: the use of barrier membranes for GBR,
particulate grafting materials, onlay block grafting tech-
niques, distraction osteogenesis, ridge split techniques,
the future applications of molecular factors to stimulate
the rate of bone formation, and in severe defects, a com-
bination staged approach of these techniques®.

Guided bone regeneration (GBR) is set as an assum-
ing, effective method for controlling the reparative
osteogenesis’®. The concept for GBR is described for the
first time in 1959 and is based on principle of using bar-
rier membranes for space maintenance over a defect. To
ensure successful GBRY, four principles need to be met:
exclusion of epithelium and connective tissue, space
maintenance, stability of the fibrin clot, and primary

wound closure. o
GBR procedure is indicating when we have: local

alveolar ridge deficiencies (horizontal or limited verti-
cal); osseous fill around immediate implants; dehis-

cence, fenestration and bone defects associated with
implants; residual bone lesion; aid repair of sinus mem-
brane perforation. In this procedure can be use non-
resorbable barriers (ePTFE, titanium reinforced ePTFE,
high-density PTFE or titanium mesh membranes) and
bioabsorbable barrier membranes (of animal and syn-
thetic origin). In clinical appliance bioabsorbable barrier
membrane are preferred’.

Bone grafts fall into few categories: autograft, allo-
grafts, xenografts, alloplasts and biological mediators of
autologen materials. The same are used independently or
combined?.

Xenografts are biocompatible and osteoconductive,
produced from deproteinized bovine bone mineral, but it
can sustain coral structure as well. It contains intercon-
nective pore which cause rapid revascularization and are
used as precursors of the ossification. Osteoblasts that
produce a new bone, after which follows the mineraliza-
tion so they are deposited on the surface on the granules.
In the latest period they are combined with bio sub-
strates-growth factors.

The aim of this study is to reveal the voluminous
bone changes and regeneration with or without the appli-
cation of the GBR technique after enucleation of the
medium cyst size formation using orthopantomography.
In one of our cases, we used a xenograft and collagen
membrane, and in the other, we followed the sponta-
neous bone regeneration.

Case presentation
Case no. 1
Patient of the age of 47 registered at the Clinic of oral

surgery at the Dental clinic Center in Skopje, cause of
the presence of a retained root (picture no.1) in the lower

= u

Picture 1. Presence of a retained root in the lower jaw
with registered partial and terminal anodontia.
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Picture 2. Radiographic examination before the surgery

Picture 3. Crestal with vertical incision

Picture 4. Present vestibular cortical lamina with
dehiscence, and the process of osteotomy.

jaw with no subjective symptom. With the clinical exam-
ination were registered partial and terminal anodontia
and elongation of the alveolar ridge in region 44. After
radiographic examination (picture no. 2), Cystis radicu-
laris 44 were diagnosed. The size of the cyst measured
on the orthopantomography was 35 x 38 mm.

Picture 4. Present vestibular cortical lamina with dehis-
cence, and the process of osteotomy.

Picture 5. Size of the bone defect before using the
GBR technique.

The surgical intervention was made according to the
protocols and the basic surgical principles for treatment
of pathological lesion, enucleation of the cyst in general.
After the extraction of the tooth 44, crestal incision was
made with vertical incision (picture no.3). Osteotomy
started from vestibular cortical lamina with dehiscence
(picture no. 4), and after the exposition of the cyst, we
completely removed it (enucleatio in toto).

After the cystic enucleation, we applied the Carnoy’s
solution in the bone defect. The Carnoy’s solution con-
sists of 6 ml ethanol, 3 ml chloroform, 1 ml acid acetic
and 1 gr of ferric chloride. The advance of using this
solution is its ability to demark and fixate the cystic tis-
sue and the haemostatic effect. As for the size of the
bone defect (picture no. 5), we recommended GBR tech-
nique of the augmentation of the bone to the patient i.e.
application of a bone substituent and barrier collagen
resorptive membrane.
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Picture 6. Comparing the size of the pathological mate-
rial with dental scalpel.

Picture 7. Applying of bone graft materials with barrier
membrane (GBR technique).

Picture 8. Post-surgical period (1 day after). No pres-
ence of hematoma or edema.

Geistlich Bio-Oss® (natural, non-antigenic, porous
bone mineral matrix, granules 0,25-1 mm/0,5=1cc),

Picture 9. Radiology examination after one year of
guided bone regeneration.

applied according to Nyman protocol for preparation (pic-
ture no.7). The cyst (picture no.6) was sent for pathohis-
tological examination, which confirmed the previous clin-
ical diagnose. Post-surgical period was without the pres-
ence of hematoma, edema or neurosensory disorder of the
type of repeated paresthesia/anesthesia of n.alveolaris
inferior (picture no. 8). In the radiographic examination
made after 12 months we could notice that the bone lesion
was completely filled with bone (picture no.9)

Case no. 2

Patient of age of 32 registered at the Clinic for oral
surgery on the Dental Clinic Center in Skopje, with sub-
jective symptoms (pain). With the anamnesis we
obtained elaborated fixed-prosthetic construction on the
upper jaw four years ago. During the clinical examina-
tion an intraoral fistulae was detected that persisted more
than one month, gingival recession on the 22 and 24 with
presence of the color change and the inflammation of the
gingivae. With palpation an elongation was detected on
the alveoli ridge in region of 23, and during the horizon-
tal and vertical percussion of the teeth 22 and 24, was no
pain detected. The radiographic examination confirmed
the missing of the left canine and the presence of patho-
logical lesion that matched the residual cyst-Cystic
residuals with a size of 40 x 40 mm, with pathohistolog-
ical examination after enucleation.

——

Picture 1. Radiographic examination before the surgery
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Picture 5. Bone defect size after complete enucleation

Picture 2. Present vestibular cortical lamina with of the cyst.
dehiscence

:
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Picture 3. Process of osteotomy and exposed cyst
lesion, using trapezoidal flap design.

Picture 7. Post-surgical period (1 day after), without
presence of hematoma or edema.

Picture 4. Process of complete enucleation of the cyst
lesion..

A trapezoidal flap design was made and osteotomy
followed, with enucleatio in toto. Apart from the case no.

. . Picture 8. Radiology examination after one year of
1, we didn’t use bone substituent and the osseous defect

spontaneous bone regeneration..

Picture 6. Comparing the size of the pathological mate-
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was recovering according to spontaneous regeneration.
After observing the patient for 12 months period, we
could see the bone regeneration on the operative field.

Discussion

The therapeutic goal of any extirpative surgical pro-
cedure is to remove the entire lesion and leave no cells
that could proliferate and cause the recurrence of the
lesion10. The surgical treatment of cysts is discussed
without regard to the type of cyst, except for the types
that warrant special consideration. Decompression and
marsupialization of the cysts11 of the jaw were first sug-
gested by Partsch in the German literature in 1892 and in
many parts in the world they are still described as
Partsch I and II procedure. Marsupialization (Partsch I)
can be used either as the sole therapy for the cyst or as a
preliminary step in management, with enucleation
deferred until later. On the other hand, enucleation is the
treatment of choice for removal of cysts of the jaws and
should be used with any cyst of the jaw that can be safe-
ly removed without unduly sacrificing adjacent struc-
tures. The bone regeneration after cystectomy in normal
cases is depending on: the shape, size and location of the
cysts, surgical methods, age, and health status of the
patients.

Spontaneous and guided bone regeneration is a topic
of discussion of many authors. Rubio E. and Mombrt
C., present the success of spontaneous bone regeneration
after cystectomy. According to them it is preserved from
the periost and the morphological elements of the
peripheral part of the bone defect. The periost shows a
fully osteogenic potential and its cambial layer contains
number of non-differential osteogenic cells. At the
moment of injury of the bone tissue, these non-differen-
tial cells turn into functional osteoblast capable to pro-
duce bone (Fawcett, 1986). At the same time, in the
peripheral bone defect starts proliferative phase of the
blood vessels to end up in the difference of the peripher-
al fibroblasts in the functional osteoblasts that produce
the osteoid matrix that mineralizes later. The 18 patients
were divided according to their age, histopathology
diagnosis, postoperative control time, and percentage of
bone regeneration. 20 patients (66,6%) had 100% bone
regeneration after 6 months of cystic enucleation. In the
remaining six patients, bone regeneration was approxi-
mately with an average of 65,43%. In cases where one of
both bone plates (buccal or palatine / lingual) was
destroyed by the lesion, bone regeneration was clearly
lower. The measurement was made by using Pro-
Nemotec program and Nemoceph Densitometric Tool—
at the point of intersection (PI) of the lines mentioned

carlier pre-operative and 6 months post-intervention.
According to this study, histology of the cyst, the size
doesn’t have any significant effect on the bone regener-
ation, until the bone lamina is present even after the cyst
enucleation®.

In a clinical prospective randomized controlled trial
by Santamaria no statistically differences have been
found between bone regeneration with and without the
use of membranes (GBR) after enucleation of inflamma-
tory radicular cysts in 30 patients®.

Chiapascohave reported 81,30% reduction of the
residual cavity and 91% increase in bone density, at 24
months of control in a study of 27 patients with cysts
larger than 40 mm without the use of bone grafting mate-
rials™.

In particular, it has been established that if one or
both bone plates (buccal and lingual or palatal) are
destroyed by the lesion, the area would not completely
fulfill with bone, but it will leave a residual fibrous
scarthat will manifested by a radiolucency'*'*

In our case that we use GBR technique, we have
100% bone regeneration with good mineralization of the
new formed bone. Compering with the case no.2 where
we did not use GBR technique, the final results its slow
process of regeneration where we have partial bone
regeneration, with good results of it in the distal part of
the lesion and with less in the mesial part where we have
lack of mineralization and maturation in progress after
12 months of observation. The small osteogenic poten-
tial and slow mineralization are the reasons for slow and
incomplete bone regeneration that it’s going more like
reparation than process of regeneration.

After all, the bone tissue has a limited regeneration.
In large mandibular defects if no augmentation materials
are used, the process of healing takes a long period of
time and often ends without full success. Ciapinski D,
Niedzielska I, Witowski A. in their study explained the
need of filling the defect with materials that have ability
to activate all basis mechanism of bone regeneration:
osteoconduction, osteoinduction and osteogenesis”.

The guide of GBR includes: creation of proper cham-
ber, the flow of blood clot, perforation of cortico-spongy
part for the increase of vascular, cellular and molecular
elements needed for the regeneration process and the use
of barrier membrane for the prevention of invasion from
tissue that can impede the regeneration. The completed
defect covers with the collagen resorbs barrier mem-
brane that enhances the graft retention in the settled posi-
tion’.

Lalabonova H.and Daskalov H.,the aim of their arti-
cle is to report a case of delayed complication occurring
8 years after the performed cystectomy of the maxilla.
They explain the importance of implicated factors that
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affect negatively in the reparatory process of osteogene-
sis, like the presence of devitalized teeth on adjacent clo-
sure, the size of the cyst and the adjacent closure of
anatomic-morphologic structures (nasal and sinus cavi-
ty) which can be possible source of infection in the post-
operative cavity. The multiple recurrences of the cysts
after their enucleation indicate poor regenerative capac-
ity of the body which resulted in the formation of cica-
tricle tissue. They recommend the use of GBR in cases
of large bone defects that usually occur after enucleation
of jaw cysts, even though maxilla has a great potential
and capacity for spontaneous regeneration, by which at
the end they use the method and results positively'.

In the examination in the last 15 years the application
of biologic mediators are included which accelerate the
human bone regeneration®’. Thus, Pappalardo S. and
Guarnieri R. in their study used these principles for
enhancing the osteoconductive property of a new highly
purified bovine allograft (Laddec”) by addition of autol-
ogous PRP in regeneration of osseous defects of jaws
caused by cystectomy. Radiographic assessments of
present study indicated that this association induced a
faster new bone growth in the cystic cavities. It was
observed that the defect was filled by 56% at the first
month, and after a time interval of 6 months postopera-
tively the defect was filled by 92%, showing a signifi-
cant increase in vertical height on postoperative succes-
sive periapical radiographs'.

Many studies show the importance and benefits of
using biological materials in the development of the tis-
sue i.e. regeneration potential. Autologous plasma as a
great growth factor source from different origins
(cytokine, morphogen and mitogen) attains the soft tis-
sue and the bone healing when a rapid regeneration is
needed, i.e. PRP allows the organism to use the advan-
tage for normal physiological healing for fast injury
recovery, so the application is related to effective tissue
reparation and regeneration. FR many times are showed
like proteins that firstly cause proliferation and differen-
tiation from mesenchymal stem cells in osteoblasts, and
then proliferation in the human cells which depending
on their concentration of PRP increase, that clinically
results with increased bone regeneration that later on
with a stimulation for a mitogen activity of human tra-
becular cells leads to healing of bone tissue’.

A combined therapeutic approach consisting of fill-
ing the defect with augmentation material, covering it
with a barrier membrane and closing the wound is con-
sidered by the majority of authors as the best way of
treating intraosseous defects in the jaws. In the control
group where the bone defect is not treated with bone
substituent, later is mainly completed with bone marrow
where trabecular bone is detected in a significant small

number vs. comparing to both examination groups in
which GBR technique is used. They are less vascular-
ized, that is the other confirmation of slow dynamic of
the reparatory process'®.

Conclusion

Bone regeneration is slow process that depends of
the time and it takes few months i.e. a year. Spontaneous
bone regeneration of bone defects after the enucleation
depends on the size of defect, histological type, health
state and age of the patient. If we have lack of some of
these conditions, the possibility for spontancous bone
regeneration decreases. GBR technique regarding the
osseous defects in the jaws is superior and helps for pro-
ducing more mineral structure, higher density and faster
regeneration than spontaneous one. Regarding to this,
the pursuits is faster back up of anatomy-morphological
structure and functional part of the bone.

References

1. Textbook of oral Pathology, Edition: 1, Chapter: Cysts Of orofa-
cial region, Publisher: jaypee publishers, Editors: Ghom/Mhaske,
pp.316-367.

2. Shear, M., Cyst of the oral region. 3th ed., John Wright, Oxford,
London, 1992.

3. KockeHH CYNCTUTYeHTH ¥ OHOJNIOLIKH MEAHjaTOPH  3a
ayrMeHTalMja Ha JCHTOAJIBEOJApHHOT CKelleT, I-p Mapuja
A.IleeBa — Ilerpecka, 2008.

4. Chiapasco M, Rossi A, Motta JJ, Crescentini M. Spontaneous
bone regeneration after enucleation of large mandibular cysts: a
radiographic REFERENCES: computed analysis of 27 consecu-
tive cases. J Oral Maxillofac Surg. 2000Sep;58(9):942-948.
[PubMed][CrossRef].

5. Dahlin C, Gottlow J, LindeA,Nyman S. Healing of maxillary and
mandibular bone defects using a membrane technique: An experi-
mental study in monkeys. Scand J PlastReconstrSurg Hand Surg.
1990;24(1):13-9. [PubMed].

6. AAP-Commissioned Review Bone Augmentation Techniques
Bradley S. McAllister and Kamran Haghighat.

7. Bodner L. Effect of decalcified freeze-dried bone allograft on the
healing of jaw defects after cyst enucleation. J Oral Maxillofac
Surg.1996 Nov;54(11):1282-1286.[PubMed].

8. Bodner L. Osseous regeneration in the jaws using demineralized
allogenic bone implants. J Cranio-maxillofac Surg. 1998 Apr;
26(2):116-120. [PubMed].

9. http://periobasics.com/guided-bone-regeneration.html.

10. Contemporary Oral and Maxillofacial Surgery,4th Ed Part V.

11. Decompression and marsupialization as a treatment for the odon-
togenic keratocyst, M.AnthonyPogrel, DDS, MDEmail the author
DDS, MD M.AnthonyPogrel; Department of Oral and
Maxillofacial Surgery, University of California, San Francisco,
521 Parnassus Avenue, San Francisco, CA 94143-0440, USA.

12. Spontaneous Bone Healing after Cysts Enucleation without Bone
Grafting Materials: A Randomized Clinical Study, Eduardo Daniel
Rubio, DDS, PhD and Carlos Mariano Mombra, DDS.

13. Santamaria J, Garcia A M, de Vicente J C, Landa S, Lopez-Arranz
J S. Bone regeneration after radicular cyst removal with and with-

MakenoHcku ctomatonowku nperned. ISSN 2545-4757, 2018; 41 (1-2): 9-16. 15



14.

15.

16.

out guided bone regeneration. Int J Oral Maxillofac Surg.
1998;27(2):118 120. [PubMed].

Chiapasco M Rossi A Motta J JCrescentini M Spontaneous bone
regeneration after enucleation of large mandibular cysts: a radi-
ographic computed analysis of 27 consecutive cases J Oral
Maxillofac Surg2000589942 948., discussion 949 [PubMed].

A Suggestion as to Guided Regeneration of Bone Defects After
Cystectomy — Case Report, Daniel Ciapinski, IwonaNiedzielska,
AndrzejWitowski.

Journal of IMAB - Annual Proceeding (Scientific Papers) 2013,
vol. 19, issue 4, JAW CYSTS AND GUIDED BONE REGENER-

17.

18.

19.

ATION  (a  late  complication  after
HristinaLalabonova, HristoDaskalov.

Efficacy of Platelet-Rich-Plasma (PRP) and Highly Purified
Bovine Xenograft (Laddec®) Combination in Bone Regeneration
after Cyst Enucleation: Radiological and Histological Evaluation.
A Suggestion as to Guided Regeneration of Bone Defects After
Cystectomy — Case Report, Daniel Ciapinski, IwonaNiedzielska,
AndrzejWitowski.

Wang HL, Boyapati L. "PASS" principles for predictable bone

regeneration. Implant Dent. 2006;15:8—17. [PubMed]

enucleation),

16

Macedonian Dental Review. ISSN 2545-4757, 2018; 41 (1-2): 9-16.



