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SUMMARY
Surgical treatment of severe athropic maxilla by
means of multiple extraoral harvesting.

Aim. The aim of the present clinical study is to evaluate
the efficacy of  autologous bone multiple harvesting  in
the surgery of the severe atrophic maxilla, in term of
quantity and quality of the grafts for the following im-
plant-supported prosthesis treatment.
Matherial and Method. For 5 patients a combined on-
lay bone grafting and bilateral sinus lift elevation proce-
dure was performed under general anesthesia. Harvest-
ing site was anterior iliac crest and calvaria. Clinical and
radiographic (Rx-OPT and CT Dentascan) examinations
were performed to evaluate the bone defects and to pro-
gramme surgical treatment and during the follow up.
Results. Postoperative complications’ evaluation
showed no significative problems. Radiographic controls
at 4 months showed a minimum or no resorption of cal-
varia harvesting.
Conclusion. In the reconstruction of the severe atro-
phies of the alveolar edentoulus crests, a multiple extra-
oral harvesting seems to improve quality and quantity of
bone graft, so that the following implant-supported pros-
thesis treatment is facilitated.

Key words: autologous bone, extraoral multiple har-
vesting, atrophic maxilla.

RIASSUNTO
Trattamento chirurgico del mascellare superiore se-
veramente atrofico mediante prelievo multiplo ex-
traorale.
Obiettivi. Scopo del presente lavoro è valutare l’efficacia
del prelievo multiplo di osso autologo nelle ricostruzioni
dei mascellari severamente atrofici, con la finalità di ave-
re a disposizione sia la maggiore quantità che la miglio-
re qualità di osso, per una sicura predicibilità del risulta-
to implanto-protesico.
Metodi. Cinque pazienti sono stati sottoposti, in aneste-
sia generale, ad intervento chirurgico che prevedeva
grande rialzo di seno mascellare bilaterale ed innesti di
tipo “onlay”, per aumentare la dimensione verticale e
orizzontale del mascellare superiore atrofico. Il prelievo
di osso autologo è stato effettuato da sedi multiple (cre-
sta iliaca anteriore e teca cranica). I risultati clinici e ra-
diologici sono stati valutati nel tempo.
Risultati. Ai controlli clinici post-operatori non si è evi-
denziata nessuna grande complicanza post-operatoria. I
controlli radiografici effettuati a 4 mesi hanno evidenzia-
to un minimo o nessun  riassorbimento per gli innesti di
tipo “onlay”, che erano stati prelevati dalla teca cranica.
Conclusioni. Nelle ricostruzioni delle creste alveolari
edentule severamente atrofiche, l’esecuzione di un pre-
lievo multiplo extraorale migliora la qualità del tessuto
osseo innestato; in ragione della diminuita percentuale di
riassorbimento degli innesti di tipo “onlay” e la maggiore
quantità dei “chips” ossei, la ricostruzione ottenuta per
soddisfare il progetto implanto-protesico viene mantenu-
ta stabile nel tempo.

Parole chiave: osso autologo, prelievo multiplo extrao-
rale, atrofia mascellare.
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Introduction

Ridge resorption secondary to tooth loss sometimes
make an prosthodontically driven implant position
impossible.  An adequate volume and a good qua-
lity of the bone represent necessary conditions for
a long-term predicibility of an implant-supported pro-
thesis.  Autologous bone is the only material with the
principal characteristic for bone regeneration, as
osteogenicity, osteoinduction and osteoconduction,
so it represents the gold standard in the repair of al-
veolar atrophy and bone defects. In the last years,
many surgical techniques  have been adopted to im-
prove the volume of alveolar atrophic crest: block
bone graft, sinus or nasal lift elevation, guided bone
regeneration or interpositional bone graft and osteo-
tomy. In the literature different autologous bone do-
nor site are descripted: iliac crest, fibula, calvaria,
mandibular ramus and chin.  Because of this big num-
ber of harvesting sites, it was noticed how different
can be the quantity and the quality of bone, and the
post-operative morbidity in relationship to the
quantity of bone harvested (Table 1).
The aim of the present clinical study is to evaluate
the efficacy of autologous bone extraoral multiple
harvesting  in the surgery of the severe atrophic ma-
xilla, so that a good quality and quantity of bone graft
is available for the success of the implant-suppor-
ted prosthesis procedure.

Material and methods

This retrospective study reviewed 5 patients - 2 male
and 3  female, mean age 57 years; range 48-65 ye-
ars - subjected to surgical treatment for the resolu-
tion of severe atrophic maxilla in a period between
January 2005 and January 2006 at the Operative Di-
vision of Oral and Maxillo-Facial Surgery of the
“Università Cattolica Sacro Cuore” in Rome.
All five subjects were affected of severe atrophic ma-
xilla – Cawood & Howell’s class V, with a inadequate
crest in width and length – and exhibited no syste-
mical controindications for the osseointegrated-
implant treatment. 
Clinical and radiographic (Rx-OPT and CT Denta-
scan) examinations were performed to evaluate the
bone defects and to programme surgical treatment
(40-41). For the resolution of the atrophic maxilla
all patients needed the same quantity of autologous
bone. Under general anesthesia a combined onlay
bone grafting and bilateral sinus lift elevation pro-
cedure was performed and extraoral multiple har-
vesting (anterior iliac crest and calvaria) was con-
ducted. The same maxillofacial surgeon performed
all harvestings and graftings using the same opera-
tional protocol. At least 1h prior the surgery, pipe-
racillin + tazobactam 2,250 mg. and desossimetason
4 mg intravenous was administered to the patients.
Antibiotic coverage was continued post-operative-
ly with piperacillin + tazobactam 5 mg/die  for 10
days, matched with desossimetason  4-mg/die for 2

original article

Table 1 - Autologous bone’s donor sites.

Iliac crest Calvaria Chin Ramus/Angle 
mandible

Embriological origin endochondral membranous membranous membranous
Structure Cortical/trabecolar cortical Cortical/Trabecolar cortical
Quantity harvesting 70 mL 50 mL 5-10 mL 5-10 mL
Resorption Moderate Minimum Minimum Minimum
Surgical acces good good good Fair to good
Utility “onlay”, ”inlay”, “onlay”, “inlay” “onlay”,”inlay”, “onlay”, “inlay”

bilateral sinus unilateral sinus
lifting lifting

Anesthesia General General Local Local
Patient’s worry moderate high high low
Post-operative morbility moderate low moderate low
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days and 1.5. mg/die for 1 day  and ketorolac when
needed. At the dismission, oral hygiene instructions
(meticulous brushing with handbrush and rinses with
clorexidine 0,2%) and soft diet for 15 days were re-
commended to the patients. In all subjects deam-
bulation with an orthopaedic auxilium for 10 days
were recommended. All patients were recalled 1
week, 2 weeks, 1 month, 3 months and 4 months af-
ter the surgery for a clinical and anamnestic eva-
luation of the donor site in order to explore the pre-
sence of post-operative complications and to value
oral hygiene and eventually dehiscences.
In order to quantify an eventual resorption of “on-
lay” graft, a radiographical evaluation was made af-
ter 4 months. The quantity of the resorption was ana-
lysed by using Rx-OPT and CT-Dentascan develo-
ped with a radiological technique standardized for
each patient: Width (w: distance in mm. between ve-
stibular and palatal cortical) and height (h: distan-
ce between alveolar crest and sinus floor) of re-
maining alveolar bone was estimated at T0 . Bone
graft thickness was measured during the surgery (T1)
with a millimetric calibre, and on CT-Dentascan (T1)
as the distance between the cortical portion of the
graft and cortical portion of atrophic bone on a per-
pendicular axis on the coronal and axial cuts. For the
comparison on Rx-OPT it was considered as a re-
ference the screws set for primary stabilization of the
grafts. On post-operative Rx-OPT and CT-Dentascan
(T2) a morphometric comparison with the radio-
graphys done before the surgery (T0)  and measu-
rement of bone block (T1) was done.
At 4 months titanium plates and screws were removed
and a prosthodontically-driven implant placement
was conducted. After 4 months prosthodontic pha-
se started. One of study group’s patient is presented
in Figure 1-11.

Results

At baseline patients presented poor maxillary bone
volume: horizontally a range of 3 mm-4,2 mm (mean:
3,5 mm) were available and vertically, for the pre-
sence of the sinus, a range of 2 mm-3 mm (mean:
2,3 mm) were available.  At 4 months, we observed
radiologically a good bony consolidation and  a mi-

nimum or no resorption.
Comparison of the bone thickness between T0 and
T2 (4 months after the surgery) showed a mean gain
of 2.9 mm-3.7 mm (mean: 3,28 mm) and a resorption
of 0.3 mm- 1.4 mm (mean: 0,72 mm).
In both patients’ groups, mean gain in height was of
10.5 mm (range 9.5-12 mm).
Postoperative complications’ evaluation showed no
significative problems except for the presence
of claudicatio during the first week post-operative.
From a clinical point of view all the bony grafts sho-
wed a good stability (Table 2).

Discussions

The use of grafts for the atrophic alveolar crests re-
habilitation  is broadly well-known and reported in
literature. Many biomaterials are descripted: auto-
logous bone, homologous bone, heterologous bone,
alloplastic matherials and growth factors.
The autologous bone still represents the gold stan-
dard in the repair of the atrophic crests of the ma-
xilla, because of  its peculiarities: the medullary com-
ponent, with osteogenetic ability linked to its capa-
bility in transporting osteoblast; the cortical com-
ponent, with osteoconductive characteristics, due to
its  matrix role for the birth of new plotted bone and,
finally, the osteoinductive peculiarity, due to its re-
lease of growth factors as the BMPs, the PDGF, the
TGF and the IGF. Moreover, it does not introduce
any antigenicity form, and the inexpensiveness and
the retrieval facility makes this biomaterial the
first choice in the reconstructive surgery.
In the past the embryological classification gave the
chance to hypothesize influences in the graft beha-
viour . Although the mechanism of bone resorption
is not yet clear, experimental studies on animals sho-
wed that intramembranous bone type was better than
endochondral bone type in order of histology and
graft volume In the past the embryological classifi-
cation gave the chance to hypothesize influences in
the graft behaviour. Although the mechanism of bone
resorption is not yet clear, experimental studies on
animals showed that intramembranous bone type was
better than endochondral bone type in order of hi-
stology and graft volume.
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Jhoannson et al. 19 showed after six months a re-
duction in volume of iliac harvested bone equal to
47% in case of inlay grafts and 49.5% in case of on-

lay grafts. On the other hand, Smolka et al. 20 un-
derlined a low percentage of resorption of calvaria
bone (19.2% after 1 year) after reconstruction of bony
defects of maxilla or mandible. The early revasco-

original article

Figure 1
Patient’s profile. Pre-operative.

Figure 2
Maxilla edentulus ridge. Pre-operative.

Figure 3
CT dentascan. Coronal view. Pre-operative.

Table 2 - Study group: descriptive analysis.

patient gender age T0 T1 T2 Relative Resorption 
(mm) (mm) (mm) gain (mm) (%)

1 M 54 h=2 w=8,2 h=12 w=2,9 17,5%
w=4,2 w=7.1

2 F 62 h=3 w=7 h=14 w=3,7 7,5%
w=3 w= 6,7

3 M 48 h=2,5 w=7,8 h=12 w=3,0 25%
w=3,8 w=6,8

4 F 65 h=2 w=7,5 h=14 w=3,6 10%
w=3,5 w= 7,1

5 F 56 h=2 w=7 h=12 w=3,5 12,5%
w=3 w= 6,5

media - 57aa h=2,3mm w=7,5mm h=10,5mm w=3,28mm 14,5%
w=3,5mm w=6,84
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larization or the biochemical characteristics of
membranous bone graft could explain volume man-
tainance during the follow up. 
The harvesting sites that has been studied were the
iliac crest (endochondral origin) and the calvaria (in-
tramembranous origin). According to biological cha-
racteristics we choose intramembranous bone to per-
form “onlay” grafts type, while endochondral bone
(iliac crest, especially in the medullary component
or spongiosa) was used to perform “inlay” grafts type
and bilateral sinus floor lifting. 

Figure 4
Calvaria harvesting. Intra-operative.

Figure 5
Iliac crest harvesting. Intra-operative.

Figure 6
Onlay autologous bone graft. Intra-operative.

Figure 7
Maxilla edentulus ridge. Post-operative.

Figure 8
Implant placement at 4 months. Intra-operative
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Conclusions

In the reconstruction of the severe atrophies of the
alveolar edentulous crests, a multiple harvesting se-

ems to improve the quality of bone graft. Minor re-
sorption of onlay bone grafts and a good quantity of
particulate bone graft for sinus elevation the three-
dimensional reconstruction of the maxilla is gua-
ranteed for a prosthetic driven implant placement.
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