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Rezumat

Reabilitarea implanto-proteticé a pacienti-
lor edentati cu diverse forme de atrofie osoasa
reprezintd o provocare actuald in implantolo-
gia orald. Scopul studiului constd in evaluarea
volumului osos obtinut in urma procedurilor
de grefare prin intermediul blocurilor cortica-
le dupé tehnica Khoury. Material si metode:
Studiul a fost axat pe 10 pacienti, cu atrofii ale
crestelor alveolare ce necesitau proceduri de
creare a ofertei osoase pentru reabilitarea im-
planto-proteticd. Cele din urma au fost efec-
tuate prin tehnica Khoury, cu utilizarea blo-
curilor laminate instalate la distantd de zona
recipientd, cu umplerea spatiului creat cu os
autogen (50% din cazuri) precum si in combi-
natie cu xenogrefd (50% din cazuri). In urma
analizei datelor calculate pe CBCT, a fost de-
terminatd prezenfa unei creste osoase cu o
grosime de 4,54+0,28mm (la 1mm apical de
varful crestei) si 6,5+0,4mm (la profunzimea
de 4mm). La 8 din 10 pacienti, implanturile
au fost inserate in aceiasi sedinta, datoritd po-
sibilitatii fixarii acestora in portiunea apicala.
Rezultate: In urma interventiei chirurgicale,
a fost apreciatd grosimea obtinutd a crestei
la aceleasi niveluri determinate preoperator,
care a constituit in mediu 9,5+0,26mm (la
Imm subcrestal) si 10,85+£0,29mm (la 4mm
profunzime). La finele perioadei de vindeca-
re, la aceleasi niveluri ldtimea crestei a scazut
cu 0,51+0,14mm si 0,63+0,17mm (p>0.05), si
a constituit 8,99+0,28mm si 10,22+0,26mm.
Concluzii: In urma datelor analizate, crearea
ofertei osoase prin intermediului blocurilor
autogene (tehnica Khoury) permite obtinerea
unor rezultate previzibile si a unui pat osos
adecvat pentru inserarea implanturilor den-
tare. In cazul in care creasta alveolara a fost
atrofiata (subtire) doar in porfiunea coronara
(in 8 cazuri din 10), iar portiunea apicald a
fost suficient de groasa, inserarea implanturi-
lor dentare simultan cu procedura de grefare

nu a afectat integrarea grefei.

Cuvinte cheie: Regenerare osoasa ghida-
td, reabilitare implanto-protetica, grefe osoase
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Summary

Implant-prosthetic rehabilitation of eden-
tulous patients with various forms of bone
atrophy is a current challenge in oral implan-
tology. The aim of the study is to evaluate the
bone volume obtained after grafting proce-
dures using cortical blocks according to the
Khoury technique. Material and methods:
The study was focused on 10 patients with
atrophies of the alveolar ridges that required
procedures to create the bone supply for im-
plant-prosthetic rehabilitation. The latter
were performed using the Khoury technique,
using laminated blocks installed at a distance
from the recipient area, filling the space cre-
ated with autogenous bone (50% of cases) and
in combination with xenograft (50% of cases).
Following the analysis of the data calculated
on CBCT, the presence of a bone ridge with
a thickness of 4.54+0.28mm (at Imm apical
from the top of the ridge) and 6.5+0.4mm
(at a depth of 4mm) was determined. In 8
out of 10 patients, the implants were inserted
in the same session, due to the possibility of
fixing them in the apical part. Results: Fol-
lowing the surgery, the obtained thickness of
the ridge was assessed at the same levels de-
termined preoperatively, which constituted on
average 9.5+0.26mm (at lmm subcrestal) and
10.85+0.29mm (at 4mm depth) . At the end
of the healing period, at the same levels the
width of the ridge decreased by 0.51+0.14mm
and 0.63+0.17mm (p> 0.05), and was ob-

tained 8.99+0.28mm and 10.22+ 0.26mm.

Conclusions: Following the analyzed data, the
creation of bone supply through autogenous
blocks (Khoury technique) allows to obtain
predictable results and a suitable bone bed for
the insertion of dental implants. If the alveolar
ridge is atrophied (thin) only in the coronary
portion (in 8 cases out of 10), and the apical
portion is thick enough, the insertion of den-
tal implants simultaneously with the grafting
procedure does not affect the graft integration.

Key words: Guided bone regeneration,
implant-prosthetic ~ rehabilitation, autog-
enous bone graft.




Introducere

Extractia dintilor provoaca schimbari atat in plan
vertical cét si in plan orizontal a tesuturilor osoase
si moi. Postextractional, transformarea apofizei alve-
olare in creastd alveolard reduce semnificativ oferta
osoasd, care deseori impune o pregatire chirurgicald
pre-proteticd anevoioasd. Gradul de atrofie influen-
teazd direct planul de tratament implanto-protetic
crescind direct proportional riscul complicatiilor
in timpul tratamentului protetic [1]. Atrofia osoasa
depinde si de grupul de dinti extrasi. Conform unor
studii, resorbtia mai pronuntata din punct de vedere
a cantitdtii osului pierdut este in regiunea molarilor
in plan orizontal, corticala vestibulara avand un grad
de atrofie mai mare iar cea linguald mai mica. In sec-
toarele anterioare insi, aceste valori sunt mai mici
[2]. Totusi, din cauza particularitatilor sectoarelor es-
tetice, atrofiile acestora sunt mai dificil de restaurat.

Odatd cu progresul tehnico-stiintific, au fost
dezvoltate numeroase biomateriale ce pot fi utilizate
pentru crearea ofertei osoase. O gama larga de teh-
nici de regenerare osoasd ghidata presupun utilizarea
grefelor alogene sau xenogene. Cele din urma insd,
nu au demonstrat rezultate satisficdtoare, indeosebi
in cazul unor aditii mai mari [3]. Aceasta se datorea-
za faptului cd materialele respective au doar proprie-
tati osteoconductive, care in urma aplicarii in situsul
operator conduc la o integrare partiald, cu formarea
unui tesut osteoid, format partial din os, tesut fibros
si particule de grefd incapsulate [4]. Aceste rezultate
au condus la dezvoltarea conceptelor de amestec a
grefelor xenogene sau alogene cu rumegus osos au-
togen (datorita proprietétilor osteoinductive si oste-
ogenice ale acestuia).

O alta particularitate necesara in obtinerea unor
rezultate acceptabile in aditiile osoase este imobili-
zarea grefei. Din cauza mucoasei care are un grad
de mobilitate pasiv in timpul functiei masticatorii,
integrarea grefelor este deseori periclitata. Aceasta a
condus la necesitatea utilizdrii membranelor cu sau
fara ranforsare pentru a izola grefa atit de periost
precum si partial de mobilitatea mucoasei. In cazul
unor membrane rigide (teflon armat sau titan), riscul
aparitiei dehiscentelor postoperatorii este crescut,
fapt ce poate duce la un esec timpuriu [5].

Spre deosebire de tehnicile sus-mentionate, un
avantaj semnificativ reprezintd utilizarea blocuri-
lor osoase autogene, instalate prin tehnica Khoury.
Datorita acestei tehnici, blocul subtire de os previne
transmiterea miscérilor provocate de mucoasé catre
grefd, permite adeziunea tisulara postoperatorie mai
rapidd (datoritd naturii autogene a grefei) si respec-
tiv a complicatiilor inflamatorii, precum si conduce
la obtinerea unui pat osos de calitate net-superioara
grefelor alogene sau xenogene. Un alt avantaj al teh-
nicii Khoury este faptul ca zona donor regenereazi
complet in cazul fixarii a jumdtate bloc in pozitia ini-
tiald [6]. Studiile lui Nielsen si co. pe o perioada de
10 ani au demonstrat cd in timp acest tip de aditie
nu creeaza complicatii si satisface aspectul estetic [7].

Introduction

Teeth extractions lead to changes in both verti-
cally and horizontally directions of the hard tissue
and soft tissue. After extraction, transformation of
the alveolar process into alveolar ridge significantly
reduces bone support, which often requires diffi-
cult pre-prosthetic surgical procedures. The degree
of atrophy affects the implant-prosthetic treatment
plan, directly increasing the risk of complications
during prosthetics [1]. Bone atrophy also depends
on the group of extracted teeth. According to some
studies, the most pronounced resorption in terms of
the amount of bone lost is in the region of the molars
in the horizontal plane, the vestibular cortex having
a higher degree of atrophy and the lingual lower. In
anterior sectors, however, these values are lower [2].
However, due to the peculiarities of the aesthetic are-
as, their atrophies are more difficult to restore.

With the technical-scientific progress, different
biomaterials have been developed that can be used
to create the bone volume. A wide range of guided
bone regeneration techniques involve the use of allo-
geneic or xenogeneic grafts. The latter, however, did
not show satisfactory results, especially in the case of
larger additions [3]. This is since these materials have
only osteoconductive properties, which lead to a par-
tial integration after application, with the formation
of an osteoid tissue, partially formed of bone, fibrous
tissue and encapsulated graft particles [4]. These
results led to the development of concepts for mix-
ing xenogeneic or allogeneic grafts with autogenous
bone grafts (due to its osseoinductive and osteogenic
properties).

Another requirement in obtaining acceptable re-
sults in bone additions is the immobilization of the
graft. Due to the passive mobility of mucosa during
masticatory function, graft integration is often en-
dangered. This has led to necessity of membranes
application with or without reinforcement to isolate
the graft from both periosteal and partially from mu-
cosa mobility action. In the case of rigid membranes
(reinforced PTFE or titanium), the risk of postopera-
tive dehiscence is increased, which can lead to early
failure [5].

Unlike the above-mentioned techniques, a sig-
nificant advantage is the usage of autogenous bone
blocks, installed by the Khoury technique. By this
technique, the thin block of bone prevents the trans-
mission of mucosal movements to the graft, allows
faster postoperative tissue adhesion (due to the au-
togenous nature of the graft) and lowers the inflam-
matory complications, also leading to a higher bone
bed quality compared to allogeneic or xenogeneic
grafts. Another advantage of the Khoury technique is
that the donor area completely regenerates when half
of the block is fixed in the initial position [6]. Studies
done by Nielsen and co. during a period of 10-year
have shown that over time this type of addition does
not create complications and satisfies the aesthetic
aspect [7].
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Scopul lucrarii

Evaluarea volumului osos obtinut in urma proce-
durilor de grefare prin intermediul blocurilor corti-
cale dupd tehnica Khoury.

Material si metode

Studiul a fost axat pe 10 pacienti (8 femei si 2
bérbati) cu véarsta medie cuprinsa intre 19 si 67 ani
(45+4,56 ani) cu diverse forme de edentatii si atrofie
osoasd, care necesitau reabilitare implanto-proteti-
cd. In 5 cazuri edentatia a fost prezentd in sectoa-
rele posterioare mandibulare unilateral, intr-un caz
in sectoarele posterioare mandibulare bilateral, in 3
cazuri in sectoarele anterioare si posterioare maxila-
re si 1 caz la nivelul ambelor maxilare. Perioada de
desfasurare a studiului a fost de 2 ani (2020—2021).
Evaluarea parametrilor analizati s-a efectuat la baza
Catedrei de chirurgie oro-maxilo-faciala si implanto-
logie orala ,,Arsenie Gutan” a Universitdtii de Stat de
Medicind si Farmacie ,,Nicolae Testemitanu”

Examinarea pacientilor s-a efectuat prin analiza
clinicd a arcadelor dentare, crestelor alveolare, stirii
tesuturilor mucozale §i gingivale, spatiului coronar
disponibil. Examinarea paraclinicd a fost efectuata
in baza tomografiilor computerizate cu fascicol co-
nic (CBCT, Sirona Orthophos SL 3D, utilizind pro-

The aim of the study:

Assessment of bone volume obtained by grafting
procedures with cortical blocks using the Khoury
technique.

Materials and methods:

The study focused on 10 patients (8 women and
2 men) aged between 19 and 67 years (mean age
45+4.56 years) with different forms of edentulism
and bone atrophy, which required implant-prosthet-
ic rehabilitation. In 5 cases edentulous spaces were
present in posterior region of the mandible from
one side, in one case in the bilateral, in 3 cases in the
maxillary anterior and posterior sectors and 1 case
in both jaws. The study period was 2 years (2020—
2021). The evaluation of the analyzed parameters
was performed on the basis of the Department of
Oro-maxillofacial surgery and oral implantology
“Arsenie Gutan” of the State University of Medicine
and Pharmacy “Nicolae Testemitanu’”.

The examination of patients was performed by
clinical analysis of dental arches, alveolar ridges, soft
tissue quality and quantity, available crown space.
The paraclinical examination was based on cone
beam computed tomography (CBCT, Sirona Ortho-
phos SL 3D, using Sidexis 4.2, Galaxis). After clinical

Fig. 1. Aspectul tesuturilor moi preoperator.
Fig. 1. Preoperative soft tissue aspect.

Fig. 3. Lungimea zonei edentate in plan mezio-distal.

Fig. 3. The length of the edentulous area in the mesial—distal aspect.

Fig. 2. Dimensiunea crestei in plan sagital.
Fig. 2. The size of the ridge in the cross—section view.

3,90 mm*

Fig. 4. Oferta osoasa la nivelul crestei oblice externe.

Fig. 4. Bone supply at the level of the external oblique line.



gramul Sidexis 4.2, Galaxis). In urma analizei clinice
si paraclinice au fost stabiliti urmatorii parametri:
oferta cantitativa si calitativa a mucoasei (figura 1),
gradul de atrofie a crestei alveolare (conform clasifi-
carii lui Misch), dimensiunea crestei in plan vertical
(in mm) si vestibulo-oral (apreciata la profunzimea
de Imm §i 4mm de la varful crestei osoase, Figura
2), densitatea osoasé (dupa Misch, conform valorilor
medii ale densitétii pe tomografie), lungimea zonei
edentate in plan mezio-distal (pentru determinarea
lungimii grefei, Figura 3), oferta osoasd la nivelul
crestei oblice externe (Figura 4) [8].

In urma analizei clinice si paraclinice a fost deter-
minata atrofia osoasa clasa C-w dupd Misch (la toti
pacientii din studiu), iar pentru reabilitarea implan-
to-proteticd a fost luatd decizia de efectuare a proce-
durilor de regenerare osoasa ghidata prin interme-
diul blocurilor osoase laminate (Tehnica Khoury). La
9 pacienti a fost efectuatd grefarea cu blocuri autoge-
ne colectate din regiunea liniei oblice externe (man-
dibulare) [9], instalate la distantd de zona recipientd
prin intermediul sururburilor din titan. Intr-un caz,
blocul osos a fost prelevat din peretele lateral al sinu-
sului maxilar, concomitent cu procedura de elevare a
planseului sinusului maxilar prin acces lateral. Aug-
mentarea spatiului creat (intre blocul osos si creasta
alveolara recipientd) s-a efectuat cu os autogen (in
50% cazuri) sau os autogen in combinatie cu xeno-
grefa (50% cazuri).

Tehnica operatorie a constat din urmétoarele
etape: prelucrarea antiseptica cu solutie de clorhe-

Fig. 5. Lambou in regiunea unghiului
mandibulei.

Fig. 5. Flap reflection at the angle of the
mandible.
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Fig. 8. Utilizarea raclatorului de os pentru
colectarea rumegusului de os.

Fig. 8. Bone scraper used to collect bone
particles.

Fig. 6. Masurarea cu sonda parodontald a
dimensiunei osteotomiei.

Fig. 6. Measurement of osteotomy size.

Fig. 9. Suturarea pldgii. Fig. 10. Pastrarea osului colectat in PRF lichid.
Fig. 9. Wound suturing.

and paraclinical analysis, the following parameters
were established: quantitative and qualitative supply
of the mucosa (Figure 1), degree of alveolar ridge
atrophy (according to Misch’s classification), vertical
ridge size (in mm) and in buccal-lingual direction
(appreciated at a depth of Imm and 4mm from the
tip of the bone ridge, Figure 2), bone density (ac-
cording to Misch, according to the average values of
density on CBCT), length of the edentulous area in
mesial-distal aspect (to determine the graft length,
Figure 3), bone supply at the level of the external
oblique line (Figure 4) [8].

Following the clinical and paraclinical analysis,
class C-w bone atrophy was determined by Misch
(for all the patients that took part in the study),
and for implant-prosthetic rehabilitation it was de-
cided to perform guided bone regeneration proce-
dures by means of laminated bone blocks (Khoury
technique). For 9 patients, grafting procedures was
performed with autogenous blocks collected from
the region of the external oblique line(lower jaw)
[9], installed remotely from the receiving area by
means of titanium screws. In one case, the bone
block was removed from the lateral wall of the max-
illary sinus, simultaneously with the procedure of
elevating the floor of the maxillary sinus by lateral
access. The increase of the created space (between
the bone block and the recipient alveolar ridge) was
performed with autogenous bone (in 50% cases) or
autogenous bone in combination with xenograft
(50% cases).

Fig. 7. Fracturarea blocului cu ajutorul
daltitei.
Fig. 7. Detached bone block with chisels.

Bk

Fig. 10. Keeping the collected bone in PRF
liquid.
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xidind de 0,05%, anestezia prin infiltratie, incizia si
decolarea lamboului muco-periostal in regiunea li-
niei oblice externe (Figura 5), masurarea cu sonda
parodontala a dimensiunii osteotomiei (Figura 6) si
marcarea marginilor acesteia (conform masurdrilor
efectuate anterior pe CBCT a zonei recipiente), os-
teotomia cu piezotomul si fracturarea blocului osos
cortical cu ajutorul diltitei (Figura 7), utilizarea ra-
clatorului osos de unica folosinta pentru colectarea
rumegusului osos (Safe scraper) (Figura 8), sutura-
rea plagii (Figura 9). Pe parcursul interventiei, osul
colectat era pastrat in plasma imbogatitd cu fibrind
(A-PRF) colectata si obtinuta la inceputul interven-
tiei (Figura 10).

Ulterior, s-a efectuat incizia si decolarea lambou-
lui mucoperiostal in sectoarele edentate. In situatiile
in care zona grefdrii era localizata in apropierea zo-
nei donor, interventia a fost realizata intr-un singur
camp operator (Figura 9) [10]. In urma decolarii
lamboului muco-periostal, s-au efectuat perforatii la
nivelul corticalei vestibulare pentru a creste aportul
sangvin la nivelul zonei grefate (Figura 11). Ajusta-
rea blocului osos s-a efectuat cu ajutorul raclatoru-
lui osos pentru a obfine o rezerva suplimentard de
rumegus osos. Fixarea blocurilor osoase s-a efectu-
at prin intermediul suruburilor din titan de diferite
dimensiuni. Distanta dintre blocul osos si creasta
recipientd a fost apreciatd tindnd cont de grosimea
osului in regiunile limitrofe bresei, pentru a nu de-
pési limitele anatomice ale nivelului osos maxilar sau
mandibular (Figura 12). Spatiul obtinut intre grefd
si creastd a fost augmentat cu rumegusul osos, iar in
50% din cazuri cu mixturd de xenogrefa si rumegus
in proportie de 1:1 (Figura 13). Datorita faptului ca
tesuturile moi au fost in contact cu os autogen, dupi
mobilizarea periostului s-au folosit doar membrane
din A-PRE La 2 pacienti (cu 8 implanturi), instalarea
implanturilor s-a efectuat in sedintd aménata, dupa
perioada de integrare a grefei. La ceilalfi 8 pacienti,
implanturile (16) au fost instalate in aceiasi sedint,
datorita posibilitatii de fixare a acestora in portiunea
apicala a osului existent (Figura 14). Aceasta a fost
posibild in cazurile in care forma crestei alveolare a
fost piramidald cu baza aplical. Suturarea lamboului
mucoperiostal s-a efectuat fard tensiune, cu apropie-

Fig. 11. Perforatii la nivelul corticalei
vestibulare.

Fig. 11. Perforations in the buccal bone.

Fig. 12. Pozitionarea blocului 0so pentru a
nu depdsi limitele anatomice.

Fig. 12. Positioning the bone block so as not
to exceed the anatomical limits.

The surgical technique consisted of the following
stages: antiseptic treatment with 0.05% chlorhexi-
dine solution, infiltration anesthesia, incision and
elevation of the muco-periosteal flap in the region of
the external oblique line (Figure 5), measurement of
the osteotomy size using periodontal probe (Figure
6) and marking its edges (according to previous mea-
surements on the CBCT of the recipient area), oste-
otomy with the piezotome and fracture of the corti-
cal bone block using the chisel (Figure 7), collecting
bone particles using bone scraper (Safe scraper) (Fig-
ure 8), suturing the wound (Figure 9). During the
surgery, the collected bone was stored in platelet rich
fibrin (A-PRF) collected and obtained at the begin-
ning of the surgery (Figure 10).

Subsequently, the incision and detachment of the
mucoperiosteal flap were performed in the edentu-
lous sectors. In situations where the recipient site
was located near the donor one, the surgery was per-
formed through a single operating field (Figure 9)
[10]. After muco-periosteal flap elevation, perfora-
tions were made in the buccal bone to increase blood
supply to the grafted area (Figure 11). Adjustment
of the bone block to the recipient site shape was per-
formed with safe scraper to achieve bone particles.
The bone blocks were fixed with titanium screws of
different sizes. The distance between the bone block
and the recipient ridge was assessed taking into con-
sideration the bone thickness in the regions adjacent
to the gap, so as not to exceed the anatomical limits of
the maxillary or mandibular bone level (Figure 12).
The space obtained between the bone block and the
ridge was filled with collected bone particles, while in
50% of cases a mixture of xenograft and autogenous
bone particles in a ratio of 1: 1 was used (Figure 13).
Since the soft tissues were in contact with autogenic
bone, only A-PRF membranes were used after peri-
osteal releasing incisions. In 2 patients (with 8 im-
plants), implants were installed in another surgery,
after the graft integration period. In the other 8 pa-
tients, the implants (16) were installed in the same
surgery, due to the possibility of fixation in the apical
portion of the existing bone (Figure 14). This was
possible in cases where the shape of the alveolar ridge
was pyramidal with base apically. The suturing of the

Fig. 13. Rumegus osos addugat in spatiul
dintre blocul osos si creasta.

Fig. 13. Bone particles added in the space
between the bone block and the ridge.
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Fig. 14. Fixarea implanturilor in aceiasi sedintd.
Fig. 14. Fixing the implants in same step.

rea etansd a marginilor pligii, utilizind material de
suturare PGA 5/0.

Postoperator pacientilor le-a fost indicat trata-
mentul medicamentos cu substante antimicrobiene
(Augmentin 1,0g de 2 ori incepand cu 24 ore inainte
de interventie si inca 6 zile postoperator), antiinfla-
matoare nesteroidiene, antimicotice, antihistaminice
si antiseptice locale.

In perioada de vindecare se monitoriza sindromul
algic, edemul postoperator, prezenta sau lipsa febreti,
echimozelor s.a. Suturile au fost suprimate la a 10-a
zi postoperator. In baza controlului radiologic posto-
perator (CBCT) si la sfarsitul perioadei de vindecare
(3-6 luni) s-a efectuat aprecierea volumului osos ob-
tinut (la profunzimea de lmm si 4mm de la varful
crestei la nivelul fiecarui implant planificat sau insta-
lat), aspectul radiologic al tesutului nou-format, re-
cesiunea grefei in perioada de vindecare (Figura 15),
densitatea osoasi la etapa preimplantard (in cazurile
instaldrii amanate) sau preprotetica (la pacientii cu
instalarea simultana a implanturilor). Complicatiile
apérute in perioada de vindecare au fost evaluate si
tratate la momentul depistérii acestora.

Analiza statisticd a fost efectuata in baza valorilor
medii, deviatiei i erorii standard, testului Student’s
paired t-test (cu stabilirea nivelului de semnificatie
p<0.05).

Rezultate si discutii:

In urma evaludrii rezultatelor, nu au fost deter-
minate esecuri ale procedurilor de grefare cu blocuri
osoase autogene. In prima siptimana postoperator
au fost observate aparitia edemelor postoperatorii
(Figura 16), echimozelor (Figura 17), subfebrilitatii,
sindromului algic.

Edemele postoperatorii pronuntate au fost obser-
vate la 8 din cei 10 pacienti. Perioada de mentinere
postoperatorie a edemului a fost intre 2 si 9 zile. In
4 cazuri, in momentul retrocedarii edemului posto-
perator a fost observata aparitia echimozelor in zona
donor precum si cea recipientd. In 3 cazuri (30%
din pacienti), subfebrilitatea a persistat postoperator

Fig. 15. Aprecierea volumului 0sos obfinut post-operator.

Fig. 15. Analysis of bone volume obtained postoperatively.

wounds was tension free, using PGA 5/0 suturing
material.

Postoperatively, patients were indicated treat-
ment with antimicrobials (Augmentin 1.0g twice a
day, starting from 24 hours before surgery and an-
other 6 days postoperatively), nonsteroidal anti-in-
flammatory drugs, antifungals, antihistamines and
local antiseptics.

During the healing period, the pain syndrome,
the postoperative edema, the presence or absence of
fever, bruises, etc. were monitored. The sutures were
removed on the 10th postoperative day. Based on the
postoperative radiological examination (CBCT) and at
the end of the healing period (3-6 months) the assess-
ment of the bone volume obtained (at a depth of Imm
and 4mm from the tip of the ridge at each planned or
installed implant), the radiological appearance of the
tissue newly formed, graft recession during healing
(Figure 15), bone density at the preimplantation stage
(in cases of delayed installation) or pre—prosthetic (in
patients with simultaneous implantation of implants)
was performed. Complications during healing were
assessed and treated at the time of detection.

Statistical analysis was performed based on
mean values, standard deviation and error, Student’s
paired t-test (with establishment of significance level
p<0.05).

Results and discussions:

Following the evaluation of the results, no failures
of the autogenous bone graft grafting procedures
were determined. In the first postoperative week,
the appearance of postoperative edema (Figure 16),
bruising (Figure 17), subfebrility, pain syndrome
were observed.

Pronounced postoperative edema was observed
in 8 out of 10 patients. The period of postoperative
maintenance of edema was between 2 and 9 days.
In 4 cases, when the postoperative edema returned,
the appearance of bruises was observed in the donor
area as well as the recipient one. In 3 cases (30% of
patients), subfebrile persisted postoperatively for 2-4

\ Reabilitare implantologica

N
w



timp de 2-4 zile. Intr-a doua saptamana postoperator,
nici un pacient nu a acuzat dureri sau alte efecte ne-
gative datorate interventiei chirurgicale. Inchiderea
plagilor a avut loc fara complicatii.

La 1 pacient (in regiunea dintelui 24) a fost obser-
vatd expunerea marginilor blocului osos transplantat
in cavitatea bucald peste 1,5 luni de la interventie,
insd fird prezenta eliminarilor purulente, expunerii
implantului sau a sindromului algic. In cazul dat, s-a
efectuat sub anestezie infiltrativa nivelarea marginii
ascutite expuse a osului cu freza. Situatia datd nu a
fost considerata drept esec datorita inchiderii defec-
tului si regenerarii fara complicatii ulterioare.

In urma analizei datelor calculate pe CBCT, a fost
determinata prezenta unei creste osoase cu o grosi-
me de 4,54+0,28mm (la 1mm apical de véarful crestei)
si 6,5+0,4mm (la profunzimea de 4mm). Practic, in
majoritatea cazurilor creasta osoasd in urma atrofi-
ei capata aspectul unui trunchi de con cu baza mare
orientata apical. Densitatea osului a fost apreciata pe
CBCT de gradul 2 la nivelul a 12 implanturi (virtu-
al plasate), gradul 3 la nivelul a 10 implanturi i in 2
cazuri de gradul 4. Aceasta se datoreaza sectoarelor
edentate, unde cele mandibulare au avut o densitate
mai mare comparativ cu sectoarele edentate maxilare.

In dependenta de dimensiunea sectorului eden-
tat (in plan mezio-distal) au fost prelevate si blocu-
rile osoase respective, care au variat intre 6,77mm si
27mm (media de 18,83+0,96mm).

In urma interventiei chirurgicale, a fost apreci-
atd grosimea obtinutd a crestei la aceleasi niveluri
determinate preoperator, care a constituit in mediu
9,5+0,26mm (la Imm subcrestal) si 10,85+0,29mm
(la 4mm profunzime). Astfel, in urma grefarii, a fost
obtinutd o masi osoasa adaugata de 4,96+0,32mm
si 4,35+0,4mm respectiv. La finele perioadei de
vindecare, la aceleasi niveluri (1 si 4mm profun-
zime), lafimea crestei a scizut cu 0,51+0,14mm si
0,63+0,17mm (p>0.05), si a constituit 8,99+0,28mm
si 10,2240,26mm. In final, comparativ cu creas-
ta osoasd apreciatd preoperator, volumul osos ob-
tinut la profunzimea de 1 si 4mm a fost crescut cu
4,45%0,37mm i 3,72+0,42mm respectiv.

Volumul obtinut in urma grefdrii osoase a fost
suficient pentru mentinerea nivelului osos peri-im-
plantar sau pentru instalarea implanturilor, fiind
semnificativ mai mare decat cel initial (p<0,001).

Fig. 16. Edem postoperator.

Fig. 16. Postoperative edema.

Fig.17. Echimoze postoperatorii.
Fig.17. Postoperative bruising.

days. During the second week postoperatively, no
patient complained of pain or other negative effects
due to surgery. The closure of the wounds took place
without complications.

In 1 patient (in the region of tooth 24) the expo-
sure of the edges of the transplanted bone block in
the oral cavity was observed more than 1.5 months
after the intervention, but without the presence of
purulent eliminations, implant exposure or pain syn-
drome. In this case, leveling of the exposed edge of
the bone with the cutter was performed under infil-
trative anesthesia. This situation was not considered
a failure due to the closure of the defect and regenera-
tion without further complications.

Following the analysis of the data calculated on
CBCT, the presence of a bone ridge with a thickness
of 4.54+0.28mm (at 1mm apical from the top of the
ridge) and 6.5+0.4mm (at a depth of 4mm) was de-
termined. Basically, in most cases the bone ridge af-
ter atrophy acquires the appearance of a cone trunk
with a large apically oriented base. Bone density was
assessed on grade 2 CBCT at the level of 12 implants
(virtually placed), grade 3 at the level of 10 implants
and in 2 cases grade 4. This is due to the edentulous
sectors, where the mandibular ones had a higher
density. compared to the maxillary edentulous sec-
tors.

Depending on the size of the edentulous sec-
tor (in the mesio-distal plane), the respective bone
blocks were taken, which varied between 6.77mm
and 27mm (average of 18.83+0.96mm).

Following the surgery, the thickness of the ridge
obtained at the same levels determined preoperative-
ly was assessed, which was on average 9.5+0.26mm
(at Imm subcrestal) and 10.85+0.29mm (at 4mm
depth). Thus, following the graft, an added bone
mass of 4.96+0.32mm and 4.35+0.4mm respectively
was obtained. At the end of the healing period, at
the same levels (1 and 4mm deep), the width of the
ridge decreased by 0.51+0.14mm and 0.63+0.17mm
(p> 0.05), and constituted 8.99+0,28mm and
10.224+0.26mm. Finally, compared to the bone ridge
appreciated preoperatively, the bone volume ob-
tained at a depth of 1 and 4 mm was 4.45+0.37 mm
and 3.72+0.42 mm respectively.

The bone volume obtained from bone grafting
was sufficient to maintain the peri-implant bone level

Fig. 18. Patul osos obtinut.

Fig. 18. The gained bone.



Este de mentionat faptul ci in toate cazurile (atat cu
os autogen precum si 50% xenogen), patul osos ob-
tinut (Figura 18) avea calitate corespunzatoare (ma-
croscopic) unui tesut osos nativ[11].

In urma acestor interventii, datoriti cresterii vo-
lumului osos a fost necesara grefarea suplimentara cu
tesuturi moi in majoritatea cazurilor pentru a obtine
un volum corespunzétor de mucoasé fixa cheratini-
zata peri-implantara.

In calitate de dezavantaje ale metodei au fost obser-
vate: trauma dubld cauzata de existenta zonei donor,
prezenta sindromului algic si edemelor postoperatorii
in ambele sectoare, dificultatea actului chirurgical.

Concluzii

In urma datelor analizate, crearea ofertei osoase
prin intermediului blocurilor autogene (tehnica Kho-
ury) permite obtinerea unor rezultate previzibile si a
unui pat osos adecvat pentru inserarea implanturilor
dentare. Utilizarea xenogrefei in combinatie cu osul
autogen in interiorul spatiului dintre bloc si patul re-
cipient a condus la obtinerea unui substrat osos simi-
lar macroscopic celui nativ. Totusi, pentru evaluarea
comparativa a calitatii osului obtinut, sunt necesare
studii histologice. In cazul in care creasta alveolard a
fost atrofiaté (subtire) doar in portiunea coronari (in
8 cazuri din 10), iar portiunea apicala a fost suficient
de groasa, inserarea implanturilor dentare simultan
cu procedura de grefare nu a afectat integrarea grefei.
Totodatd, spre deosebire de aditia osoasa cu bioma-
teriale, tehnica data comportd dezavantajul traumei
duble (zona donor si zona recipienta) si consecinte-
lor postoperatorii ale acestora, precum si necesitatea
experientei avansate in realizarea acestor tipuri de
interventii.

or to install implants, being significantly higher than
the initial one (p <0.001). It should be noted that in
all cases (both with autogenic bone and 50% xenoge-
neic), the bone bed obtained (Figure 18) had a quality
corresponding (macroscopically) to a bone tissue[11].
Following these interventions, due to the increase
in bone volume, additional soft tissue grafting was
necessary in most cases to obtain an appropriate vol-
ume of fixed keratinized peri-implant mucosa.
Disadvantages of the method were observed:
double trauma caused by the existence of the donor
area, the presence of pain syndrome and postopera-
tive edema in both sectors, the difficulty of surgery.

Conclusion

Following the analyzed data, the creation of the
bone supply through the autogenous blocks (Khoury
technique) allows to obtain predictable results and a
suitable bone bed for the insertion of dental implants.
The use of xenograft in combination with autog-
enous bone inside the space between the block and
the recipient bed led to a macroscopic bone substrate
similar to the native one. However, histological stud-
ies are necessary for the comparative assessment of
bone quality obtained. In cases when alveolar ridge
was atrophied (thin) only in the coronary portion (in
8 cases out of 10), and the apical portion was thick
enough, the insertion of dental implants simultane-
ously with the grafting procedure did not affect the
graft integration. At the same time, unlike bone addi-
tion with biomaterials, this technique has the disad-
vantage of double trauma (donor area and recipient
area) and their postoperative consequences, as well
as the need for advanced experience in performing
these types of procedures.
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