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Rezumat

Cauzele si conditiile pierderilor dentare
conditioneazd modificarea crestelor alveolare.
Defectul crestei alveolare pune, de multe ori,
medicul chirurg in dificultate atunci cand se
preconizeazd inserarea unui implant in cres-
tele alveolare resorbite. Un spatiu interarcadic
mdrit rezultd o lungime si formd coronari
similara, ceea ce produce, in reconstructia
proteticd finald, un raport corono-radicular
nefavorabil, aspect inestetic si poate crea difi-
cultdti de igiend orald si un pronostic nefavo-
rabil pe termen indelungat. Recoltarea grefei
osoase de la nivelul crestei iliace este metoda
de electie pentru defectele ce necesitd canti-
tati mari de os autogen, datorita riscului limi-
tat si a unei abordari simple. In acest studiu
au participat 8 pacienti cu recoltarea grefei
din creasta iliacd prin metoda conventionald
si cea minimal invazivi. In urma acestui stu-
diu putem afirma ci morbiditatea in metoda
minimal invaziva de recoltare de creastd iliacd
este mai mica si reprezintd o tehnica potrivitd
in crearea ofertei osoase a maxilarului superi-
or cu atrofie avansatd, unde este neceasara o
cantitate considerabild de os autogen.

Cuvinte cheie: defecte osoase, aditie osoa-
sd, grefd autogena, creasta iliaca, minim-inva-
Ziv.

RECONSTRUCTION OF THE UPPER
JAW BONE VOLUME WITH ADVANCED
ATROPHY IN THE IMPLANT-PROSTHE-
TICREHABILITATION BY AUTOGENOUS
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Summary

The causes and conditions of dental loss
influences the alteration of alveolar ridges.
Defects of the alveolar ridge often places the
surgeon in difficulty when inserting an im-
plant into the resorbed alveolar ridges. An
enlarged space between dental arches results
a similar coronary length and shape, which
causes, in the final prosthetic reconstruc-
tion, an unfavorable corono-radicular ratio,
an unaesthetic aspect and may create diffi-
culties in oral hygiene and unfavorable long-
term prognosis. Bone graft harvesting of
iliac crest is the method of choice for defects
requiring large amounts of autogenous bone
due to limited risk and a simple approach.
In this study attended 8 patients which were
harvested from the iliac crest graft by con-
ventional and minimally invasive methods.
As a result of this study, we can afirm that
morbidity in the minimal invasive method of
iliac crest harvesting is lower and is a suit-
able technique for creating bone volume of
the upper jaw with advanced atrophy where
is needed a considerable amount of autog-
enous bone.

Key words: bone defects, bone addition,
autogenous graft, iliac crest, minimally inva-
sive.
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Introducere

Regiunea anterioara a maxilarului superior are
o importantd deosebitd din aspect estetic. Dintii cu
gingia si procesul alveolar, fiind expusi in timpul
zimbetului si vorbirii, formeaza asa numita “zond es-
teticd”. Astfel, in cazul reabilitarii implanto-protetice
a maxilei edentate cu atrofie severa a crestelor alveo-
lare in regiunea frontald, o reabilitare morfo-functio-
nald si esteticd biomimetica este o viziune contempo-
rand susfinuta de catre specialistii in domeniu, dar si
o conditie inaintata de cédtre pacienti [1-4].

Resorbtia osoasd postextractionald a apofizelor
alveolare este un proces fiziologic ce se intensificd
odata cu trecerea timpului fara activitate functiona-
14 si mai evidenta fiind la persoanele senile. Crestele
alveolare, dupd extractia dintilor, sufera o resorbtie
mai accentuatd in absenta stimulilor mecanici fizio-
logici asupra osului alveolar, dar si exercitarea unor
forte nefiziologice asupra lor determinind pierdertea
osoasd atit orizontala cit si verticald [5].

Cauzele si conditiile pierderilor dentare conditi-
oneazd modificarea crestelor alveolare. S-a observat
ca gradul de resorbtie al crestei alveolare este direct
proportional cu timpul trecut de la extractia dintelui,
dar si cu starea osului alveolar pre-extractional. Ast-
fel, alveolele cu procese infectioase si reactii periapi-
cale mari ce au dus la distrugerea unuia din peretii
alveolari au de obicei un grad de resorbtie mult mai
mare in perioada post-extractionald [5].

Resorbtia crestei alveolare pune, de multe ori,
medicul chirurg in dificultate atunci cand se preco-
nizeaza inserarea unui implant in crestele alveolare
resorbite [6]. Resorbtia osoasd progresivd a maxilare-
lor poate duce la modificarea relatiilor maxilo-man-
dibulare, reabilitarea protetica, in acest caz, devenind
mai dificila [7]. Deasemenea, pierderile verticale
osoase constituie o provocare majora de reconstruc-
tie osoasd datoritd limitarilor anatomice si a dificul-
tatilor tehnice [8].

Rezorbtia osului alveolar pericliteaza rezulatul
structural, functional si estetic a tratamentului im-
plantologic. Un spatiu interarcadic madrit, rezultd o
lungime si forma coronard similard, ceea ce produce,
in reconstructia protetica finald, un raport corono-
radicular nefavorabil, (Mecall and Rosenfield 1991)
aspect inestetic si poate crea dificultdti de igiena ora-
14, astfel ca consecin{d un pronostic nefavorabil pe
termen indelungat [8].

Studiile stiintifice din ultimii ani si-au adus un
aport cosiderabil la dezvoltarea metodelor regenera-
tive in cresterea tisulard, biomaterialelor, dispoziti-
velor si utilajului, care au creat premize favorabile in
dezvoltarea implantologiei orale, chiar si in conditii
de atrofie severd a crestelor alveolare [5].

Augmentarea osoasd in implantologie, poate fi
clasificatd conform diferitor criterii. Kiro P. in anul
2011 sugereazd urmatoarea ordine complexa sistemi-
ca in dependenta de tehnica:

1. Tehnici cu bloc: blocuri si lamele;

2. Tehnici de osteotomie: tehnica sandwich si

Introduction

The anterior part of the upper jaw is of great
aesthetic importance. While smiling and speak-
ing, teeth, gums and alveolar processes form the
so-called “aesthetic area” Thus, morpho-func-
tional and aesthetic biomimetic rehabilitations,
in the case of implant-prosthetic rehabilitation
of edentulous maxilla with severe atrophy of the
alveolar ridges in the frontal area, constitutes a
contemporary vision supported by the specialists
in the field, but also a condition demanded by pa-
tients [1- 4].

Postextractional bone resorption of alveolar
apophysis is a physiological process that intensifies
without functional activity and with the passage of
time is more evident in elderly. The alveolar ridges,
after tooth extraction, undergo a more pronounced
resorption in the absence of physiological mechani-
cal stimuli on the alveolar bone, but due to non-
physiological forces they lead both to horizontal and
vertical bone loss [5].

The causes and conditions of dental loss lead to
alveolar ridge alteration. It was observed that the de-
gree of alveolar ridge resorption is directly propor-
tional both to the time passed since tooth extraction
and the condition of the pre-extraction alveolar bone.
Thus, the alveolar sockets with infectious processes
and large periapical responses, lead to destruction of
one of the alveolar walls, and usually have a much
higher resorption degree in the post-extractional pe-
riod [5].

Alveolar ridge defects often place the surgeon in
difficulty when inserting an implant into resorbed
alveolar ridges [6]. Progressive jaw bone resorption
can lead to alteration of the maxillary-mandibular
relationship. Prosthetic rehabilitation, in this case,
is more difficult to perform [7]. Also, vertical dental
loss is a major issue for bone reconstruction due to
anatomical and technical limitations [8].

Alveolar bone resorption alters the structural,
functional and aesthetic results of the implant thera-
py. An enlarged space between dental arches results
in a similar coronary length and shape, which causes:
prosthetic reconstruction, unfavorable corono-ra-
dicular ratio, unaesthetic aspect and may create dif-
ficulties in oral hygiene and unfavorable long-term
prognosis (Mecall and Rosenfield 1991) [8].

Latest scientific studies considerably contributed
to the development of regenerative methods of tis-
sue growth, biomaterials, devices and technology.
They created favorable premises for oral implantol-
ogy evolution even under severe alveolar ridge atro-
phy [5].

Bone augmentation in implantology can be clas-
sified according to different criteria. In 2011, Kiro P.
suggested the following technique-dependent sys-
temic order:

1. Block techniques: blocks and shields;

2. Osteotomy techniques: sandwich technique

and bone splitting;



splitingul osos;
3. Regenerarea osoasd ghidata (ROG, eng.
GBR=Guided Bone Regeneration);

4. Elongarea osoasd dirijata.

In augmentarea osoasé cu blocuri se utilizeazi un
bloc osos fixat cu un surub de osteosinteza sau cu im-
plantul dentar propriu-zis.

Blocurile pot fi:

1. Transplantul local de la un os facial;

2. Regiunile donor indepartate (calvaria, creasta

iliaca si tibia);

3. Materiale comerciale: materiale osoase xeno-

gene si sintetice.

Conceptul permite trei metode de aplicare a blo-
curilor: tehnica scutului modificat (cu blocuri fine
osoase combinat cu particule de material); blocuri
osoase formate liber manual si transplanturi cilindri-
ce [9,10].

Alegerea locului donor corespunzitor pentru
transplantarea osoasa este a doua etapd dupd analiza
defectului si planificatea augmentdrii [11]. Cele mai
frecvente locuri donor sunt:

1. Mandibula (mentonul, unghiul mandibular,

linia oblicd externd si corpul mandibulei)
[12];

2. Maxila (tuberozitatea, spina nazala si creasta

zigomatico-alveolard);

3. Creasta iliacg;

4. Calvaria (corticala externd);

5. Tibia.

De cele mai dese ori autogrefele folosite in teh-
nicile de regenerare osoasi ghidatd sunt recoltate de
la nivel endooral. Acestea fiind grefe corticale, cu
un continut scazut de spongioasi, au in structura
lor proteine morfogenetice (BMP) si mai putine sau
deloc celule stem [13]. ,,Standardul de Aur” in acest
sens fiind creasta iliaca cu o structura cortico-spon-
gioasd, cu bogat continut de celule stem mezenchi-
male si BMP [14].

Pe linga alte criterii, zona donor in reconstructiile
osoase este aleasd in dependentd de volumul necesar
de grefa si calitatea acesteia. Zonele intraorale de re-
coltare a grefelor ofera un volum osos redus. Defec-
tele mari necesitd grefare din zone extraorale, cel mai
des, din regiunea crestei iliace. Desi, osul craniului
este tesut branhial, de origine mezectodermald, la
fel ca oasele maxilare, transplantul din creasta ilia-
ca si multe alte transplanturi osoase sunt de origine
mezenchimala, encondrala [15-18]. La Rossa si co-
lab. au comparat osul calvariei cu osul iliac in grefe-
le alveolare si au stabilit cd osul iliac a fost superior
osului calvariei.

Recoltarea grefei osoase de la nivelul crestei ilia-
ce este metoda de electie pentru defectele ce necesita
cantitati mari de os autogen, datoritd riscului limi-
tat si a unei abordari simple [19]. Sunt posibile doud
aborduri: anterior si posterior [19]. Complicatiile
acestei zone donor sunt durerea, singerarea, leziu-
nea nervoasi (n. Femural cutanat lateral) si fracturi
a osului pelvian.

3. Guided Bone Regeneration (GBR);

4. Directed bone elongation.

During bone augmentation procedure with block
graft, bone blocks fixed with an osteosynthesis screw
or with the dental implant are used.

The blocks can be:

1. Local grafts from a facial bone;

2. Distant donor sites (calvaria, iliac crest and

tibia);

3. Commercial bone grafts: xenogeneic and

synthetic bone materials.

This concept allowed three methods of block
techniques: modified socket-shield technique (with
fine bone blocks combined with material particles);
naturally formed bone blocks and cylindrical im-
plants [9,10].

Choosing the appropriate donor site for bone im-
plant constitutes the second step after defect analysis
and augmentation planning [11]. The commonest
donor sites are:

1. Mandible (chin, mandibular angle, external

oblique line and surface of the mandible) [12];

2. Maxilla (tuberosity, nasal spine and zygoma-

tic);

3. TIliac crest;

4. Calvarias (external cortical);

5. Tibia.

Usually, the autografts used in guided bone re-
generation are harvested at the endo oral level. These
are cortical bone grafts with low cancellous content,
bone morphogenetic proteins (BMPs) with few or
lack of stem cells in their structure [13]. The “Gold
Standard” constitutes the iliac crest with a cortico-
cancellous bone structure, rich in mesenchymal stem
cells and BMPs [14].

In addition to other criteria, the donor area in
bone reconstructions is chosen according to the re-
quired bone graft volume and its quality. Intraoral
graft harvesting areas offer reduced bone volume.
Large defects require extra oral grafts, that are com-
monly harvested from the iliac crest site. Although,
the skull bone is a branchial tissue of mesectodermal
origin, as well as the maxillary bones, iliac crest grafts
and many other bone grafts are of mesenchymal and
endochondral origin [15-18]. La Rossa et al. stud-
ied the calvarias and iliac bones used in the alveolar
grafts and proved that the iliac bone was superior to
the calvarias one.

Bone graft harvesting from the iliac crest is the
suitable implant technique for defects that require
large amounts of autogenous bone, due to the limited
risk and a simple approach [19]. There are two pos-
sible approaches: anterior and posterior ones [19].
Complications related to this donor area are: pain,
bleeding, nerve injury (n. Lateral cutaneous femur)
and pelvic bone fractures.

Gerressen et al. showed, in 2008, that the bone
density obtained after sinus augmentation with can-
cellous graft from the iliac crest was higher than after
sinus augmentation with cortico-cancellous bone
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Gerressen si colab. arata in 2008 cd densitatea
osoasa obtinutd dupa augumentarea sinusald cu grefd
spongioasa de creasta iliaca a fost mai mare decit dupa
augumentare sinusald cu grefa cortico-spongioasd
[20], fapt ce pune in discutie utilizarea grefei spon-
gioase de creastd iliaca in reconstructia defectelor de
creste alveolare prin abord minim-invaziv. Astfel, ul-
terior au fost dezvoltate tehnici mai putin invazive de
recoltare a grefei osoase pentru a reduce morbiditatea
situsului donator. Pentru recoltarea grefei osoase Sa-
leh [21] a recomandat folosirea unui trepan Meunier,
destinat initial biopsiilor osoase bicorticale, care au
dus la o traumd chirurgicala si o durere postoperato-
rie mai putin substantiald. Altii au folosit de aseme-
nea un trepan pentru a recolta specimene osoase in
scopul biopsiei si grefarii osoase cu o morbiditate mi-
nima [13,22,23]. Kreibich et al. [24] si McGurk et al.
[25] au demonstrat siguranta unui trepan in alte do-
menii ale chirurgiei. Astfel, s-a raportat cé trepanarea
a micsorat morbiditatea la nivelul iliumului anterior
pentru recoltarea osului spongios [26].

Deoarece, la ora actuald, sunt putine studii care
descriu necesitatea si avantajele tehnicii minimal-in-
vazive de recoltare a grefei spongioase de la creasta
iliaca pentru reconstructia crestelor alveolare, este
necesard cercetarea in continuare a acestor metodici
pentru evaluarea si imbunétatirea lor.

Scopul studiului — evaluarea comparativa a
metodelor conventinald versus cea minimal invaziva
de prelevare a autotransplantului osos liber avascular
din creasta iliacd pentru reconstructia crestelor alve-
olare cu deficit osos pronuntat ale maxilarului supe-
rior in regiunea frontald.

Material si metode

In studiu au participat 8 pacienti, 3 barbati si 5 fe-
mei, cu virsta cuprinsa intre 25-54 de ani, media fiind
de 40,6 ani, ce prezentau diferite defecte de creastd
alveolard la maxilarul superior. La 4 pacienti (50%)
s-au recoltat grefe autologe din creasta iliacd prin
metoda conventionald (blocuri cortico-spongioase),
iar la alti 4 pacienti (50%) s-a recoltat grefd spongioa-
sd prin metoda minimal invazivd cu trocarul.

Reconstructia crestei alveolare s-a efectuat la 5
pacienti cu autogrefa spongioasa combinata cu xeno-
grefd granulata. La 1 pacient autogrefa cortico-spon-
gioasd a fost combinatd cu materiale aloplastice, iar la
alti 2 pacienti s-a augmentat cu blocuri si spongioasa
autogene.

Metoda minimal invaziva de recoltare a grefei de
creastd iliacd a avut urmdtoarele etape chirurgicale:
efectuarea unei incizii liniare de aproximativ 2 cm, la
2 cm posterior de spina iliacd anterioard si 1,5 cm la-
teral si paralel cu proiectia crestei iliace; disectia tesu-
turilor cu expunerea periostului, incizia si decolarea
acestuia. Recoltarea osului spongios se realizeazd din
spatiul intercortical cu ajutorul trocarelor cilindrice
cu diametrul 5-6 mm. Control hemostaza, suturarea
pe straturi anatomice si pansament compresiv. Auto-

graft [20]. This fact put into discussion the use of
cancellous graft from the iliac crest in the reconstruc-
tion of alveolar ridge defects by minimally invasive
approach. Thus, less invasive techniques of bone
graft harvesting were subsequently developed to re-
duce the donor site morbidity. For the harvesting of
the bone graft, Saleh [21] recommended the use of
a Meunier trephine drills initially aimed for bicorti-
cal bone biopsies, which substantially minimized the
surgical trauma and the postoperative pain. Other de-
vice is trephine drill aimed to collect bone specimens
for biopsy and bone grafting with minimal morbidity
[13,22,23]. Kreibich et al. [24] and McGurk et al. [25]
have demonstrated the safety of a drill in other surgi-
cal fields. Thus, drilling has been reported to reduce
morbidity of the anterior ilium for cancellous bone
harvesting [26].

Currently, there are few studies that describe the
necessity and the advantages of the minimally in-
vasive techniques of harvesting the cancellous bone
graft from the iliac crest to reconstruct the alveolar
ridges. Thus, a further research of these methods is
necessary, for their evaluation and improvement.

Purpose — to compare the evaluation of conven-
tional versus minimally invasive methods of avascu-
lar bone auto transplantation from the iliac crest for
reconstruction of alveolar ridges with severe bone
deficiency of the upper jaw in the frontal region.

Material and methods

The study involved 8 patients, 3 men and 5
women, aged between 25-54, the average mean- 40.6
years, who had different alveolar ridge defects of the
upper jaw. In 4 patients (50%) autologous grafts have
been collected from the iliac crest by the conventional
method (cortico-cancellous blocks), and in the other
4 patients (50%) the spongy graft was harvested by
minimally invasive trocar technique.

Alveolar ridge reconstruction was performed in
5 patients with cancellous autograft combined with
xenograft granules. In 1 patient, cortico-cancellous
autograft was combined with alloplastic materials,
and in other 2 patients it was augmented with blocks
and autogenous sponge.

The minimally invasive method of harvesting
the iliac crest graft was performed according to the
following surgical steps: linear incision of approxi-
mately 2 cm from the posterior anterior iliac spine
and 1.5 cm laterally and parallel to the projection
of the iliac crest; tissue dissection with periosteum
exposure, incision and its extraction; harvesting of
the cancellous bone between the intercortical space
by using 5-6 mm cylindrical trocars; hemostasis
control, layered suturing and compression dress-
ing; harvested grafts, granulated in the bone mill
and combined with the xenogeneic graft in different
proportions.

It is a comparative study, that describes the re-
habilitation period after harvesting the autologous



grefele prelevate sunt granula-
te in moara de os si combinate
cu grefa xenogend in diferite
proportii.

Studiul este comparativ,
urmdrindu-se parcursul peri-
oadei de reabilitare dupa recol-
tarea grefei de os autolog de la
creasta iliacd prin metoda clasi-
ca si cea minimal invaziva.

Pentru stabilirea durerii la
nivelul zonei donor si zonei re-
ceptoare, la 24 ore post-opera-
tor pacientilor li s-a oferit scara
internationald a durerii NRS-
11 (Numeric Rating Scale).

In studiu au participat 7
pacienti nefumatori, unul -
slab fumdtor (<10 tig/zi) si
unul - fumitor inrait (>10
tig/zi). 2 pacienti prezentau o
igiend orala buna, 3 pacienti
o igiend satisfacitoare, iar alfi
3 pacien{i - o igiend orald nesatisficitoare. Cauza
defectului osos a fost traumatismul (3 pacienti), 2
pacienti suferind de parodontopatie, unul de atrofie
post-extractionald, unul de edentatie primard, iar un
pacient cu peri-implantitd si explantare. La 5 paci-
enti incizia in zona donor a fost de 4 cm, la 2 pacienti
-3 c¢m si doar la un pacient - 2 cm.

Prelucrarea statistica a datelor ne-a permis calcu-
larea frecventelor, valorilor medii si corelatiilor din-
tre variabile. Comparatia frecventelor a fost efectuata
prin intermediul tabelului de contingentd chi patrat,
iar a mediilor prin testul Fisher.

In cadrul studiului au fost evaluafi parametrii
morbiditatii recoltarii osoase (Tabelull).

Rezultate

Analiza statistica a datelor s-a realizat utilizind
programele Microsoft Excel si IBM SPSS Statistics 22.

In urma prelucririi statistice a rezultatelor prove-
nite de la 8 pacienti, ipoteza cercetarii conform céreia
existd o asociere intre metoda de recoltare si tulbu-
rarile de mers la 24 ore post-operator este sustinutd,
rezultatul fiind semnificativ statistic: x* = 0,005.

La evaluarea reabilitarii post-operatorii in functie
de metoda de recoltare abordata, s-a observat:

In cazurile recoltirii de creasti iliaca prin metoda
clasicd, toti pacientii au avut tulburari de mers post-
operator, durata medie de spitalizare a fost de 5,5 zile,
iar timpul de reabilitare pina la revenirea la activi-
tatile sociale a fost de aproximativ doud saptamini;
La pacientii operati prin metoda minimal invazivd
nu s-au inregistrat tulburdri de mers post-operator,
durata medie de spitalizare fiind 4,25 zile, iar timpul
de reabilitare pini la revenirea la activitatile sociale a
fost pini la o saptamina.

Analizind intensitatea durerii la 24 ore post-ope-
rator si durata durerii la creasta iliaca, am obtinut

Fig.1. Metoda minimal invaziva
Fig.1. Minimally invasive method

bone graft from the iliac crest
by conventional and mini-
mally invasive methods.

In order to determine the
pain in the donor and recipi-
ent sites, 24 hours postop-
eratively patients received
the global pain scale NRS-11
(Numeric Rating Scale).

The study included 7 non-
smoking patients, 1 light smok-
er (<10 tig/day) and 1 heavy
smoker (>10tig/day). 2 pa-
tients had good oral hygiene, 3
patients - satisfactory hygiene,
and 3 - poor oral hygiene. The
causes of the bone defect were:
trauma (3 patients), periodon-
tal disease (2 patients), post-
extraction atrophy (1 patients),
primary edentation (1 patient),
peri-implantitis and explanta-
tion (1 patient). In 5 patients
the incision of the donor site was 4 cm, in 2 patients - 3
cm and only in 1 patient - 2 cm.

Statistics and data processing allowed the calcu-
lation of frequencies, mean values and correlation
between variables. Frequency comparison was per-
formed using the chi-square and contingency tables
and the mean values - by the Fisher exact test.

The study has been evaluated parameters of bone
harvesting morbidity (table 1).

Results

Statistics and data analysis were performed using
Microsoft Excel and IBM SPSS Statistics 22.0 soft-
ware.

After statistic processing of data concerned to 8
patients, the research hypothesis about association
between the harvesting method and the gait distur-
bance, during 24 postoperative hours, was proved,
the results being statistically significant: x2 = 0.005.

When evaluating the post-operative rehabilita-
tion according to the harvesting method, was ob-
served that: In the cases of iliac crest harvesting,
classical method, all patients had postoperative gait
disorders, the average length of hospital stay consti-
tuted 5.5 days and the rehabilitation time until re-
turning to social activities was about two weeks; In
patients who underwent minimally invasive surgery,
there were no postoperative gait disorders, the aver-
age length of hospital stay constituted 4.25 days and
the rehabilitation time until returning to social ac-
tivities constituted one week.

When analyzing the pain intensity and duration
at the iliac crest site during 24 postoperative hours
were obtained the following data: All 4 patients who
underwent the conventional graft harvesting suf-
fered severe intense pain (1 patient), periodic pain (3
patients) and the other 4 patients who underwent the
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Tab.1. Parametrii morbiditatii recoltdrii osoase

Pacient G.0. C.L C.L B.I D.S. C.R. B.A. P.D.
S cortico- cortico- cortico- cortico- . . . .
Grefd de la creasta iliacd . . . . spongios | spongios | spongios | spongios
spongios | spongios | spongios | spongios
Sex F F B B F F B F
Virsta 32 52 53 25 33 54 38 38
Ig. orala nesatisf. satisfac. nesatisf. satisfac. buni buni nesatisf. satisfac.
Fumitor nefumat. | nefumat. inrait slabfumat. | nefumat. | nefumat. | nefumit. | nefumit.
Cauzi defect parodont. | parodont. trauma edefntat{e peri-im- atrofie traumd trauma
primara plantita post-extr
Marime incizie in z. donor 4 3 4 4 3 4 2
Durere24h post-op. intraoral 7 9 10 6 5 1 3
D13rere24h post-op. la cr. ili- 10 3 6 7 4 1 3 0
aca
Durata durerii post-op intra-
oral 3-5 3-5 0-3 >10 7-10 5-7 3-5 5-7
(zile)
Durata dureril postop la cr.| 5-7 3-5 >10 3-5 0-3 7-10 0-3
iliaca (zile)
Tulburari de mers post-op da da da da nu nu nu nu
Timp de reabilitare pind la
revenirea la activit. sociale 2 2 2 2 1 1 1 1
(sapt.)
Durata spitalizarii (zile) 7 5 7 3 7 3 4 3
Metoda de recons. a crestel| ), | plocuri | blocuri | GBR GBR GBR GBR GBR
alveolare
fa fa it £ £3 fa
Tip grefs adiugata autogrefi | autogrefa autogrefd | autogrefa | autogrefi | autogrefd | autogrefa | autogrefd
aloplaste | xenogrefd | xenogrefi | xenogrefd | xenogrefa | xenogrefa
Membrani utilizatd neresorb. lipsa lipsa neresorb. | neresorb. | neresorb. lipsa neresorb.
Table 1. Parameters of bone harvesting morbidity
Patient G.O. C.L. C.I. B.I. D.S. C.R. B.A. P.D.
. corticocan- | corticocan- | corticocan- | corticocan-
Tliac crest graft cancellous | cancellous | cancellous | cancellous
cellous cellous cellous cellous
Gender F F M M F F M F
Age 32 52 53 25 33 54 38 38
Oral hygiene unsatisfac- satisfactory unsatisfac- | satisfacto good good unsatisfac- satisfactory
tory tory ry tory
non non heavy light non non non non
Smoker
smoker smoker smoker smoker smoker smoker smoker smoker
Defect cause parodont. | parodont. trauma primary pertim- post-extr trauma trauma
edentation | plantitis atrophy
Incision size donor side 4 4 4 4 3 4 2
24h postop. intraoral pain 9 10 6 5 1 3
24!1 postop. iliac crest 10 3 6 7 4 1 3 0
pain
Postop intraoral
pain 3-5 3-5 0-3 >10 7-10 5-7 3-5 5-7
(days)
Postop iliac crest
pain 5-7 5-7 3-5 >10 3-5 0-3 7-10 0-3
(days)
Gait disturbance postop. yes yes yes yes no no no no
Tm.le until returning to work. 2 2 0y ) 1 1 1 1
social (weeks)
Length of hospital stay 7 5 7 3 7 3 4 3
i\fggg"d of recons. alveolar| ) ¢ blocks blocks GBR GBR GBR GBR GBR
Graft type autograft | autograft alloplast- | xenograft | xenograft | xenograft | xenograft | xenograft
autograft | autograft | autograft | autograft | autograft | autograft
nonab- nonab- nonab- nonab- nonab-
lack lack lack
Used membrane sorbable ac ac sorbable sorbable sorbable ac sorbable




urmatoarele informatii: Toti 4 pacienti de la care s-a
prelevat grefd prin metoda clasica au remarcat dureri
puternice permanente (1 caz) si periodice (3 cazuri),
iar ceilalti 4 pacienti la care s-a utilizat metoda mini-
mal invazivd au avut dureri slab pronuntate perma-
nente (2 cazuri), periodice (1 caz), iar la un pacient
durerea a lipsit complet; In cazul recoltirii de blocuri
cortico-spongioase durata medie a durerii post-ope-
rator la creasta iliaca a fost 5,8 zile, pe cind in cazul
grefirii spongioase durata medie a fost 4,0 zile.

In dependenti de metoda abordata, a fost anali-
zatd si lungimea inciziei la nivelul crestei iliace si s-a
observat ci la pacientii cu tipul grefei cortico-spon-
gios lungimea medie a inciziei a fost 3,75 cm, iar la
pacientii cu tipul grefei spongios lungimea medie a
fost 3,25 cm.

Analizind separat intensitatea durerii la 24 ore
post-operator si durata durerii intraoral, am observat
cd: 4 pacienti operati prin metoda clasici au remarcat
dureri pronuntate permanente (2 cazuri) si periodice
(2 cazuri), iar pacientii la care s-a grefat prin metoda
minimal invaziva au raportat dureri slab pronunta-
te permanente (2 cazuri) si periodice (2 cazuri); In
cazul greférii cortico-spongioase durata medie a du-
rerii post-operator intraoral a fost 6,0 zile, pe cind in
cazul grefarii spongioase durata medie a fost 4,0 zile.

Evaluind dimensiunile defectelor de creasta alve-
olard pre-operator si volumul de os crescut imediat
post-operator, s-au obtinut urmatoarele rezultate: La
pacientii cu recoltare de creastd iliaca prin metoda
clasica, defectul a fost, in mediu, de 4,14 mm lafime
si de 5,56 mm indltime, fiind augmentat cu 4,76 mm
in litime si 3,89 mm inatime; Pacientii cu abordare
minimal invazivd la creasta iliaca au avut, in mediu,
un defect de 3,56 mm latime si 3,57 mm inalfime,
acestea fiind grefate cu 5,03 mm in ldtime §i 4,35 mm
indltime

Discutii

Evaluarea perioadei de reabilitare post-operatorie
a pacientilor cu grefa de la nivelul crestei iliace repre-
zintd un criteriu esential in stabilirea predictibilitatii
actului chirurgical si alegerea metodei de recoltare al
osului autolog.

Materialele de grefare autogene au cel mai mare
potential pentru inducerea evenimentelor de angi-
ogeneza la situsul receptor al pacientului. Angioge-
neza si aprovizionarea ampld cu sange joacd un rol
esential in promovarea regenerdrii osoase [27].

Danesh-Sani S. A. si colaboratorii au constatat cad
perforarea corticald osoasa a situsului recipient afec-
teaza in mod favorabil cantitatea de os nou format in
locurile de augmentare dupa 7 luni de vindecare [28].
Perforatia corticalei osoase creste in mod semnifica-
tiv angiogeneza osului regenerat [29].

Gerressen si colab. arata in 2008 ca densitatea
o0soasa obtinutd dupa augumentarea sinusala cu gre-
fa spongioasa de creasta iliaca a fost mai mare decit
dupéd augumentarea sinusald cu grefa cortico-spon-
gioasa [30], fapt ce pune in discutie utilizarea grefei

minimally invasive procedure had permanent pain (2
patients), periodic pain (1 patient) and in 1 patient
the pain was completely absent; In the case of corti-
co-cancellous block harvesting, the average duration
of postoperative pain in the iliac crest was 5.8 days,
whereas in the case of cancellous grafts, the average
duration constituted 4.0 days.

According to the approach method, the incision
length of the iliac crest was analyzed and it was ob-
served that in patients with cortico-cancellous bone
graft the average incision length constituted 3.75
cm and in patients with cancellous graft the average
length constituted 3.25 cm.

After analyzing the pain intensity during 24
postoperative hours and the duration of intraoral
pain was observed that: 4 patients who underwent
the classical graft harvesting suffered pronounced
permanent pain (2 patients) and periodic pain (2
patients), patients who underwent the minimally
invasive procedure had persistent pain (2 patients)
and periodic (2 patients); In the case of cortico-can-
cellous bone grafts, the average duration of post-op-
erative intraoral pain constituted- 6.0 days, whereas
in the case of cancellous grafts, the average duration
constituted- 4.0 days.

According to the approach method, the incision
length at the iliac crest was studied and it was observed
that in patients with cortico-cancellous bone graft the
average incision length was 3.75 cm and in patients
with cancellous graft, the average length was 3.25 cm.

After evaluating the alveolar ridge defects dur-
ing preoperative stage and the postoperative bone
growth, were obtained the following results: In pa-
tients who underwent conventional graft harvesting
from the iliac crest, the defects were about 4.14 mm
width and 5.56 mm in height, being increased by 4.76
mm in width and 3.89 mm in height; Patients who
underwent minimally invasive procedure to the iliac
crest side, the defect was about 3.56 mm width and
3.57 mm height, these being grafted with 5.03 mm
width and 4.35 mm height.

Discussions

The evaluation of the postoperative rehabilitation
period in patients with iliac crest bone graft is essen-
tial criteria in establishing the predictability of the
surgical act and election of the method of autologous
bone harvesting.

Autogenous graft materials have the greatest po-
tential for inducing angiogenesis at patient’s receptor
sites. Angiogenesis and extensive blood supply play
an essential role in promoting bone regeneration [27].

Danesh-Sani S. A. et al. have found that cortical
bone perforation of the recipient site favorably af-
fected the amount of newly formed bone in the aug-
mentation sites, after 7 months of healing [28]. Bone
cortical perforation significantly increased the angio-
genesis of the regenerated bone [29].

In 2008, Gerressen et al. showed that the bone
density obtained after sinus augmentation with can-
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spongioase de creastd iliacd in regenerarea osoasd
ghidata.

Grefarea unui volum de os exagerat din creas-
ta iliaca, preluat pentru a compensa rezorbtia mai
avansatd, poate mari riscul operator si post-operator
in zona donor. Acest fapt poate duce la o pierdere a
structurilor neuronale si vasculare, fisuri in oasele
rdmase cu posibila fracturare a lor i complicatii cos-
metice in zona donor [29].

Tehnicile conventionale de recoltare care evitd
deformarea crestei iliace, cum este cea descrisa de
Wolfe si Kawamoto in 1978, necesitd disectia unei
cantitdti considerabile de periost si atasamente
musculare. In 1989 Kurz et al a examinat compli-
catiile asociate cu o varietate de tehnici deschise si
a constatat ca durerea persistd pentru mai mult de
3 luni la 15% din pacienti. El a corelat durerea si
formarea hematomului la cantitatea de disectie me-
diana sau laterala a periostului atasat. Canady si co-
lab. in 1993 au analizat, prin intermediul unui ches-
tionar, 50 de pacienti consecutivi care au suportat
grefarea osoasd din creasta iliaca. Ei au raportat 7 la
sutd dintre pacienti cu unele semne de parestezie a
coapsei si a piciorului, 39 la sutd cu mers schiopatat
timp de 1-4 sdptamini, 22 la suta dintre pacienti au
clasificat durerea lor ca fiind severa, cu o spitaliza-
re medie de 2-3 zile. Al{ii au raportat complicatii
rare in tehnicile deschise, inclusiv leziuni arteriale,
perforatii peritoneale, hernii si fracturi de stres ale
iliului. In 1996 Dawson si colaboratorii au investigat
durerea asociatd cu recoltarea unui bloc de creastd
iliaca cortico-spongios si au concluzionat c4, in ca-
zul anelgeziei controlate de pacienti, durerea nu a
fost severa.

Cele mai frecvente complicatii post-operatorii
dupéd recoltarea de blocuri cortico-spongioase de
creastd iliacd au fost durerea si tulburirile de motili-
tate. Weikel si Habal [31] au raportat o incidentad de
9,4% a complicatiilor situsului donator incluzand du-
rerea cronica a pligilor si hipersensibilitate, anestezia
feselor si meralgia parestetica. Alte studii au raportat
o astfel de complicatie, in special cu tehnici clasice de
incizie mare, deschise pentru recoltarea grefei osoase
din pdrtile anterioare si posterioare ale crestei iliace
[32,33]. Pentru proprieta{i osteoconductive, oateoin-
ductive si osteogenetice optime se preferd os autogen
spongios recoltat din creasta iliacd atunci cdnd nu
este necesar suport structural cortical [34,35]. Ex-
perienta sugereaza cd atunci cand este necesar mai
putin de 50ml de material de grefa osoasa spongiosa
pentru patul destinatar, se prefera recoltarea din ju-
matatea anterioara a crestei iliace [36,37].

Alti autori au raportat o varietate de tehnici de
recoltare mai putin invazive. In 1985, Caddy si Reid
au raportat cd tehnicile percutane de recoltare late-
rald a trefinei includ utilizarea osteotomilor cilin-
drici, raportate de Shepard si Dierberg in 1987, si o
tehnicd mecanizatd de coring raportatd de Billmire
si Rotatori in 1994. In 1993, McGurk si colaborato-
rii au raportat o tehnicd transcrestala anterioard cu

cellous graft from the iliac crest was higher than af-
ter sinus augmentation with cortico-cancellous bone
graft [30]. This fact put into discussion the use of
cancellous graft from the iliac crest in guided bone
regeneration.

Grafting of an exaggerated bone volume from the
iliac crest, taken to compensate the more advanced
resorption, may increase the operative and postop-
erative risk in the donor area. This can lead to loss
of neuronal and vascular structures, cracks in the re-
maining bones with possible fractures and aesthetic
complications in the donor area [29].

Conventional harvesting techniques that avoid de-
formation of the iliac crest, such as those described by
Wolfe and Kawamoto in 1978, require the dissection
of a considerable amount of periosteum and muscle
attachment. In 1989, Kurz et al. examined the compli-
cations associated with a variety of invasive techniques
and found that pain persisted for more than 3 months
in 15% of patients. He correlated pain and hematoma
formation to the amount of medial or lateral dissec-
tion of the attached periosteum. In 1993, Canady et
al. examined, with the help of a questionnaire, 50 con-
secutive patients who underwent bone grafting of the
iliac crest. They reported 7% of patients with some
signs of paresthesia of the thigh and foot, 39% with
gait deformity for 1-4 weeks, 22% of patients rated
their pain as severe, with an average hospitalization
rate 2-3 days. Other patients reported rare complica-
tions of invasive techniques, including arterial injury,
peritoneal perforation, hernias and ilium stress frac-
tures. In 1996, Dawson et al. investigated the pain as-
sociated with harvesting from cortico-cancellous iliac
crest graft and concluded that, in the case of patient-
controlled analgesia, the pain was not severe.

The commonest postoperative complications af-
ter harvesting of cortico-cancellous graft from iliac
crest were pain and motility disorders. Weikel and
Habal [31] reported 9.4% rate of incidence of donor
site complications including chronic wound pain
and hypersensitivity, buttock numbness and meral-
gia paresthetica. Other studies have reported such
complications, especially in conventional large inci-
sion techniques, that were cut for bone graft harvest-
ing from the anterior and posterior parts of the iliac
crest [32,33]. When cortical structural support was
not required, autogenous cancellous bone harvesting
from the iliac crest was preferred, due to its optimum
osteoconductive, osteoinductive and osteogenic
properties [34,35]. The experiment suggested that
when less than 50 ml of spongy bone graft material
was needed for the recipient side, harvesting from
the anterior half of the iliac crest is preferred [36,37].

Other authors have reported a variety of less in-
vasive harvesting techniques. In 1985, Caddy and
Reid reported that percutaneous lateral harvesting
techniques include the use of cylindrical osteotomes,
reported by Shepard and Dierberg in 1987, and a
mechanized core drilling technique reported by
Billmire and Rotators in 1994. In 1993, McGurk et al.



un instrument de trepan care a trecut profund intre
placile corticale la 11 pacienti. Pacientii si-au evaluat
morbiditatea pe o scard dureroasi si s-a observat ca
81% dintre pacienti au putut sa mearga in prima zi
post-operatorie, in timp ce la restul a durat pana la 4
zile pentru a se mobiliza.

Concluzii

1. Necesitatea cresterii ofertei osoase a maxila-
rului superior frontal cu atrofie avansatd are
un rol deosebit in reabilitarea implanto-pro-
teticd datoritd aspectului morfo-functional
si estetic solicitat de pacientul contemporan.
Reconstruind substratul osos in regiunea
frontald vom obfine un raport corono-radicu-
lar favorabil, o igiend bund a lucrérii protetice,
o esteticd biomimeticd si un pronostic favora-
bil.

2. Larecoltarea minimal invazivd a grefei spon-
gioase de creasta iliaci obtinem un volum
osos suficient pentru reconstructia crestelor
alveolare cu atrofie severa.

3. Datorita morbiditdtii reduse: incizie redusd,
expunere osoasd minimald, lipsa tulburarilor
de mers, intensitate si duratd reduse a dure-
rilor post-operatorii, timp de internare si re-
abilitare redus, recoltarea minimal-invaziva a
grefei de creastd iliacd este metodd superioara
tehnicii clasice de recoltare.

reported a previous trans-crest technique with a drill
that passed deeply between cortical plates in 11 pa-
tients. Patients evaluated their morbidity on painful
scale and it was observed that 81% of patients were
able to walk on the first postoperative day, while the
rest took up to 4 days to mobilize.

Conclusions

1. The need of bone supply augmentation in the
frontal superior jaw with advanced atrophy
has a special role in the implant-prosthetic re-
habilitation due to the morpho-functional and
aesthetic aspect demanded by the contempo-
rary patient. By reconstructing the bone sub-
strate of the frontal region were obtained the
following results: favorable crown-root ratio,
good hygiene of the prosthetic work, biomi-
metic aesthetics and favorable prognosis.

2. During minimally invasive harvesting of can-
cellous graft from the iliac crest, was attained
a sufficient bone volume for the reconstructi-
on of the alveolar ridges with severe atrophy.

3. Thus, minimally invasive harvesting of graft
from the iliac crest was superior to the conven-
tional harvesting technique due to: reduced
morbidity, reduced incision, minimal bone
exposure, lack of gait disorders, reduced in-
tensity and duration of postoperative pain, re-
duced hospitalization and rehabilitation time.
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