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Abstract

The purpose of this review was to analyze publications related to augmentation procedures using autologous onlay
grafts and to evaluate the survival/success rates of implants placed in the augmented areas. An automated search
was made in Medline, of clinical publications from 2002 to 2007, including at least 5 patients and with a minimum
follow-up of 6 months. Ten papers were included. These suggested that grafts are indicated when the height of the
alveolar crest is less than Smm, or the width less than 4mm. The surface resorption of grafts protected by guided
bone regeneration membranes was less than for unprotected grafts. Calvarial grafts suffered less resorption than
did iliac grafts. The healing period of the graft until implant placement was, in most cases, 4-6 months. The most
frequent complications in the recipient site were wound dehiscences. Prosthetic loading time was, in almost all
patients, 3 months after implant placement. Implant survival rate ranged from 97.1% to 100%. Although , due to
the difficulty in finding homogenous studies, the sample is small, we can conclude that autologous onlay block
bone grafts are an effective procedure for alveolar crest augmentation; graft surface resorption is reduced when
the grafts are protected by regeneration membranes; few complications arise from the procedure; and the success
rate for implants placed in the reconstructed area is between 89.5 and 95.7%.
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Introduction

In order to ensure the long term success of dental im-
plants, it is necessary to have sufficient bone volume in
sites to take the implants (1). Nevertheless, due to the
frequency of localized or generalized bone defects of
the alveolar ridge, as a result of atrophy, dental trauma,
extractions or periodontal disease, a previous phase of
reconstructive surgery is needed to regenerate such de-
fects (2,3). To place the implants in the correct position
and angulation, it is possible to increase the volume, in
width and height, of the alveolar crest, thus obtaining
predictable and acceptable restorative results (4). Bone
grafts are a therapeutic option to correct anomalous in-
termaxillary relations and to obtain appropriate bone
volume and morphology (5,6).

The aim of this review was to analyze publications related
to autologous onlay graft augmentation procedures and
to evaluate the results obtained with this type of graft,
surface resorption of the grafted blocks, complications
deriving from the surgical technique and the survival/
success rates of implants placed in the augmented areas.

Inclusion criteria and search strategy
Publications indexed in Medline, published between Jan-
uary 2002 and December 2007, with at least five patients
and a minimum follow-up of six months, were analyzed.
Patients had to display bony defects as a result of atro-
phy, trauma or periodontal disease. Studies that dealt
with defects brought about by tumor resection, congeni-
tal malformations or osteoradionecrosis were excluded,
since the initial clinical situation would be different and
the results non-comparable.

An automated search was carried out in PubMed, with
the following key words: bone autograft; autologous
block graft; autologous particulate graft; autologous
bone graft; particulate bone graft; horizontal ridge aug-
mentation; vertical ridge augmentation; bone graft ma-
terials; guided bone regeneration.

Articles were extracted from the following journals:
Clinical Oral Implants Research; The International
Journal of Oral and Maxillofacial Implants; Journal of
Oral and Maxillofacial Surgery; International Journal
of Oral and Maxillofacial Surgery; Oral Surgery Oral
Medicine Oral Pathology Oral Radiology and Endodon-
tics; Journal of Oral Implantology.

Ten studies were included (table 1) and the following
data were taken: year of publication; type of study; de-
tails of the participants (inclusion/exclusion of patients);
type of intervention and results.

Onlay indications

Vertically increasing alveolar crest by means of block
grafts is indicated when the height of the residual crest
is less than Smm (Cawood and Howell class IV, V and
V1) (7,8).
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Horizontal increase is indicated when the width of the
alveolar ridge is less than 4mm, or less than Smm in
aesthetic areas with high labial line (9). Barone et al.
(10) made horizontal increases in atrophic maxilla with
crest thickness of 2-3mm.

Chiapasco etal. (7,11) and Barone et al. (10) did not make
grafts in the following situations: smokers of more than
10 cigarettes per day, severe renal or hepatic disease,
history of head and neck x-ray, treatment with chemo-
therapy at the time of surgery, non-controlled diabetes,
active periodontal disease in the residual teeth, diseases
of the oral mucosa (such as lichen planus in areas to be
treated), poor oral hygiene, non-collaborating patient,
and any other pathological situation that contraindicates
oral surgery.

In all studies, grafts were made in both men and wom-
en, with no differences with respect to gender. The age
range of patients was from 18 to 76 years.

Surgical technique

Intraoral grafts were used in four studies (8,9,11,12),
originating from chin or ramus mandibulae. The re-
mainder were grafts of extraoral origin: lizuka et al.
(13) and Chiapasco et al. (7), used grafts from calvaria;
whereas Barone et al. (10), Nelson et al. (14) and Molly
et al. (15) used grafts from the iliac crest. Carinci et al.
(16) compared grafts from calvaria and iliac crest.

The surgical procedure in the recipient site is similar
in all the studies reviewed: supracrestal incision with
vertical releasing incisions and raising of full thickness
flaps, the cortical bone is perforated with round or fis-
sure burs to favor blood supply to the new bone, the
graft blocks are adapted to the defect site and fixed with
titanium microscrews, horizontal incisions are made in
the periosteum to allow closing without tension and su-
ture.

Some authors (9,11) placed particulate autologous bone
to fill the hollows between the block and the receptor
bed or between two blocks. Barone et al. (10), instead of
autologous bone shavings, placed a mixture of particu-
late porcine bone collagen.

Sometimes, guided bone regeneration barrier mem-
branes are used to protect the graft blocks from sur-
face resorption. McCarthy et al. (12) placed a collagen
membrane to cover a defect between two blocks in one
of their patients. Nelson et al. (14) used these collagen
membranes in all their patients. Von Arx et al. (9) cov-
ered the onlays with a mixture of mineral bovine bone
and blood from the patient, and a collagen membrane.
Roccuzzo et al. (8) conducted a comparative study be-
tween two groups; in the first group block grafts of ra-
mus of mandible were placed alone, and in the second
group they were covered with a titanium mesh; the best
results were obtained in the second group.
Post-operative care was identical in all patients: treat-



Block grafts: Update

Med Oral Patol Oral Cir Bucal. 2009 Aug 1;14 (8):e402-7.

"s1yei13 yim sjuanied 03 ATUO I9JaI 9[qe] Y} UI UMOYS BIBP Y] ‘SISOU93091S0 UOIORISIP PuE s)yeId Ae[uo pareduwrod Apnis STYL (g x)

‘3urpeo| 19338 dn-mo[[oy ou 1nq Juoweded jueduwr 193Je dn-mo[[0J SYIUOW 9 (44x)

's3yeI3 yum syudnjed oy) 03 AJUo 19§01 9[qe) Y} Ul PSSl BIep Y I, IS INoyIIm SUBIqUISW WNIUERIL) YIM pajean) syuoned yim sjyerd ouoq 3o0[q deljl paredwod Apms 1YL, (xx)
1Je13 auoq 9jenonred paaradsar syusned uaAdg (y)

. - oe[nqIp oanoadsoxd () €
568 001 8¢ paferea 6l -UBW SNWERY SlAIPUEN 8 oanreredwo) | 100z ‘0dsedery)
: - BYCIES : 010 BORI B[[IX® SOLIIS 98B ()
616 9 paAe[Rd 4 896 } I 112897\ 9¢ aAnoadsolg L00Z ‘uoteg
] d[qIpuBW SNO[NJUIPS SOLI0S ASBD V L00T
L's6 001 9e ozl paered € 001 CPLBALE) orydorye £[o10A9g 9 aAnoadsorg ‘oosedery)
} _ } oe[nqIp 2qIp S[01u0d c
9 e - -UBW Snuwey| -UBW puUB B[[IXEIN € pue sase) L00T 0221900y
aanered (o)
- - 0¥ 01 9¢ SjeIpawi] c8 - 15915 BORI([ BI[IXBN 81 -Wod 9Any e
~oadsonoy 900C ‘Ao
oe[nqip
) ) ) ) ) ) J1qIp Apnis 110409 .
pakeroq uBW SNwel T — w sanoadsorg 9007 “XIY UOA
pue uryy
EIN ) SQI0 BO® e[Ixe SOLISS 98E9 ‘uos[o
001 81 paAg[Pd L11 001 8ol I 12894\ 6l aAnoadsoIg 900¢ "UOS[oN
_ _ — _ 15919 noq Tl Janyeredwod
0€019 pakefo BRI [T Xelw 7¢ 89 oAnoadsoig S00T "PuLEe)
BLIBAIRD) Ly puelt ¢7 )
— ] dyerpowiuul || PLIBATE d[qrpuew 9 SOLIOS JSBO S
001 96l pakeop I¢ (4% 001 LIBATRD e[IxeW / €l oAnoadsolg 00T "eqnzi]
_ o ] djeIpowiwIl g _ sisAydw£s O ——— SOLIOS JSBO (s)
#TL6 '8¢ poke[op ¢¢ s¢ Iernqipue I MY L1 aanpadsord | €007 ‘AyreDIN
TTER)
$8320ns [BATAINS (syjpuour) puout syuerd -ons sjuan Apnys I8k
: -3oed yuerd 9IS Jouo(q uonedo] 399J9q :
juerdur ¢, | juejdwi o, | dn-moqoq -wr N jJeasd -ed N JoadAy, pue Joyny
-t Jo duwulLy, %
[

"POMIIADI SAIPNIS Jo ATewwung *] d[qe]

e404



Med Oral Patol Oral Cir Bucal. 2009 Aug 1;14 (8):e402-7.

ment with systemic antibiotics and antiinflammatories,
rinsing with chlorhexidine, instructions not to use re-
movable protheses, and removal of sutures after 10-15
days.

Graft success, millimeters of bone gained and
surface resorption

Well-defined success criteria were established in only
the study by Barone et al. (10), these criteria were: ab-
sence of exposure and infection of the graft in the post-
operative period, incorporation of the graft to the recep-
tor bed, absence of radiolucent areas, bleeding of the
grafted bone when removing the fixation screws, and
possibility to place the dental implants. The authors ob-
tained a success rate of 96.8% with these criteria.

Few studies reported data on the amount of bone gained
after the graft. Chiapasco et al. (11) obtained an average
vertical increase of 4.6mm with grafts harvested from
ramus mandibulae and between 8 and 11mm with grafts
from calvaria (7). In the horizontal plane, Von Arx et
al. (9), gained an average width of 4.6mm with intraoral
grafts covered with BioOss® and collagen membrane.
Roccuzzo et al. (8) compared the increases achieved by
onlay from ramus of mandible alone or protected by
titanium mesh; the total average gain for the group of
graft without membrane was 3.6mm and for the titani-
um mesh group 4.8mm, the difference being statistical-
ly significant. No study was found in which differences
were described between results obtained with grafts in
maxilla and mandible.

Regarding surface resorption suffered by grafts of in-
traoral origin, Chiapasco et al. (11) reported an aver-
age of 0.6mm before implant placement, in sites with
grafts from ramus of mandible. In the study by Von Arx
et al. (9) the average surface resorption was 0.36mm
(equivalent to 7.2% of the original graft thickness). In
another study (8), the resorption for the graft protected
by titanium membrane was 13.5%, whereas for the graft
without membrane it was 34.5% (statistically significant
difference). Gielkens et al. (17) studied the possible pro-
tective effect of membranes against the surface resorp-
tion of the grafts. The authors made a systematic revi-
sion of controlled studies on animals and humans. They
concluded that although the evidence is weak, barrier
membranes show some preventative effect in graft re-
sorption.

For calvarial grafts, the surface resorption observed by
Chiapasco et al. (7) was from 0.3 to 1.2 mm. lizuka et
al. (13), after a follow-up of 19.6 months, found less than
0.5mm resorption in 12 of their 13 patients. Carinci et
al. (16) concluded that calvarial bone reabsorbs less than
iliac: the percentage of bony survival after 10 months
for the calvarial graft was 83%, whereas for the iliac
it was only 61%. The iliac crest graft lost most of the
gained bone height in the first 6 months, but the bony
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loss reduced to almost 0% as the process advanced. The
calvarial graft had a low resorption rate at the begin-
ning of the study, but showed a difference of only 10%
compared with iliac after 30 months.

Healing time

Delayed implants were placed in most of the studies,
leaving a graft healing time of 4-6 months (9,10,11,13)
or 6 months (7,16). Nelson et al. (14) placed the implants
after a healing period of 3 months; they took biopsies
from receptor bone and histologic analyses confirmed
that the bone structure was appropriate for the place-
ment of the fixations.

In two studies (12,13) implants were placed simultane-
ously with the block grafts only in those patients where
the residual bone provided suitable primary stability:
McCarthy et al. (12) placed immediate implants in 2
patients and one implant failed, whereas lizuka et al.
(13) obtained a survival rate of 100%. Molly et al. (15)
placed immediate maxillary implants in all cases, and
obtained a cumulative implant failure rate, after 15
years, of 13.3% in the anterior and 22.8% in the poste-
rior regions.

Gonzalez-Garcia et al. (6), concluded that predictabil-
ity for implant survival is greater when placed at sec-
ond surgery, once the grafts are correctly consolidated.
In contrast, Pefiarrocha et al. (18) published a case in
which the mandibular alveolar process was reconstruct-
ed using block grafts harvested from the mandible. The
grafts were stabilized by the implants themselves pass-
ing through the graft. The implants were clinically and
radiographically successful after 2 years.

Complications

Donor site

When the graft originates from the mandibula, there
were several cases with paresthesias of the area inner-
vated by the inferior alveolar nerve. In particular, in the
study by McCarthy et al. (12), in 17 patients treated,
there were 4 cases with paresthesias at the donor site
(chin). In the study by Chiapasco et al. (11), 3 of the 8
patients with mandibular grafts, suffered postsurgical
paresthesia, this was transitory in two cases, and in an-
other it remained present after three years. Roccuzzo et
al. (8), detected temporary paresthesia, without anesthe-
sia or dysesthesia, in one of their 23 patients.

When the bone was obtained from iliac crest, the most
frequent complications were pain and walking difficul-
ties, these were generally slight and transitory (10,16).
In the study by Barone et al. (10) a patient presented
a hematoma at the donor site, which was resolved by
drainage. In the same study, of the 56 patients treated, 6
referred pain one week after surgery, but after 2 weeks
no patient had pain nor difficulty in walking.

lizuka et al. (13) treated 13 patients with calvarial grafts,
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Carinci et al. (16) 47 patients and Chiapasco et al. (7)
6 patients. Only in the last study (7) it was reported a
complication: a superficial infection at the donor site,
which healed by second intention after the curettage of
the wound.

Recipient site

In the majority of cases there were no problems with
graft healing and consolidation. In a study by Roccuzzo
et al. (8) 6 grafts incorporated satisfactorily into the na-
tive bone; in 3 there was discoloration of the bone sur-
face, the external area was eliminated with a drill and
bone added; 2 grafts suffered greater than 50% resorp-
tion, and one graft became completely detached when
working the implant bed.

In some cases, wound dehiscences are mentioned: Ii-
zuka et al. (13) described 4 cases of dehiscences with
infection in the zone, local antiseptics were applied and
three cases evolved favorably, the other was resolved
with a mucosal graft. Barone et al. (10) found 4 cases
of dehiscence: 3 between the 3rd and 5th weeks, it was
necessary to remove the 3 grafts completely; the an-
other occurred after 3 months and was resolved with
a soft tissue graft. Chiapasco et al. (11) also described
a case of dehiscence with exposure and partial loss of
the graft. In the study by Von Arx et al. (9) four dehis-
cences appeared, these reepithelialized spontaneously
in 2-4 weeks, which occurs frequently when resorbable
membranes are used.

Prosthetic loading time

Prosthetic loading of implants was in most cases made
3 months after implant placement (11,13,14,16). McCa-
rthy et al. (12) and Barone et al. (10) loaded the implants
after 6 months, whereas Molly et al. (15) did so after 8
months. In another study (7), atrophic jaws were imme-
diately loaded with overdentures, achieving an implant
success rate of 95.7%.

Implant survival and success

Among the different studies, the implant survival rate
varied between 97.1% and 100%. In studies on maxilla
the survival rates were 97.1% (12) and 100% (14); and in
the mandible 100% (7,11). lizuka et al. (13) made grafts
in maxilla and in mandible, obtaining a global implant
survival of 100%.

Regarding graft origin, the percentages are as follows:
calvaria 100% (7,13); intraoral: 97.1% (12) and 100%
(11); and for iliac crest: 100% (14).

With respect to implant success, none of the studies es-
tablish well-defined success criteria, consequently the
comparisons are difficult. The studies which do report
a success rate are the following: Chiapasco et al. (7),
95.7%; Barone et al. (10), 94.9%; and Chiapasco et al.
(11), 89.5%.

e406

Block grafts: Update

Conclusion

Although the sample is small, due to the difficulty in
finding homogenous studies, we can conclude that au-
tologous onlay block bone grafts are an effective pro-
cedure for alveolar crest augmentation. Graft surface
resorption is reduced when protected with regeneration
membranes; few complications arise from the graft pro-
cedure, and the success rate for implants placed in the
reconstructed areas is between 89.5% and 95.7%.
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