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Immediate Nonfunctional Loading of Single-Tooth
Implants in the Anterior Maxilla Following 

Augmentation with Freeze-Dried Cancellous 
Block Allograft: A Case Series

Joseph Nissan, DMD1/George E. Romanos, DDS Dr Med Dent, PhD2,3/
Ofer Mardinger, DMD4/Gavriel Chaushu, DMD, MSc5

Purpose: To assess the clinical effectiveness of immediate nonfunctional loading for single-tooth
implants placed in the anterior maxilla following augmentation with cancellous freeze-dried block
graft. Materials and Methods: The clinical outcomes of immediately nonfunctionally loaded implants
up to 18 months after placement in the anterior maxilla were evaluated in 11 consecutive patients.
Implants were immediately restored with unsplinted acrylic resin provisional crowns. Follow-up was
monthly, and intraoral radiographs were obtained immediately after implant placement and at 6, 12,
and 18 months. Survival rate and radiographic marginal bone loss were evaluated at 0, 6, 12, and 18
months. In the anterior maxilla, 12 implants were placed. Results: Marginal bone loss did not extend
beyond the first thread up to 18 months follow-up, and the survival rate was 100%. Conclusion: Within
the limits of the present study, immediate nonfunctional loading for single-tooth implants placed in the
anterior maxilla following augmentation with cancellous freeze-dried block graft seems a promising
treatment alternative. (Case Series) INT J ORAL MAXILLOFAC IMPLANTS 2008;23:709–716
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The traditional implant protocol1–3 has several dis-
advantages. Among them are extensive treat-

ment time, multiple surgeries, and the need to wear a
removable restoration. Thus, several aspects of this

protocol have been re-evaluated, and new tech-
niques have been pioneered.4 These attempts were
undertaken in the most favorable biological and bio-
mechanical conditions (edentulous mandibles with
good bone quality restored with a fixed superstruc-
ture or bar-retained overdentures with splinting).5–9

Osseointegration and clinical stability of the implants
can be maintained despite bone remodeling, as long
as the micromovement is no more than 100 µm 
during the healing phase.10–12

Furthermore, the success of implant dentistry has
also created a demand for implant placement in
compromised sites. Currently, the gold standard for
bone reconstruction is the use of autogenous bone.
However, major drawbacks are donor site morbidity,
the need for general anesthesia, immediate postop-
erative pain and edema, neurological disturbances,
vascular complications, infection, scars, and organ
deformity. Other drawbacks are insufficient initial
bone density of the restored area and inability 
to sustain functional load, which results in graft
resorption over the long term.13 Preliminary case
reports14–17 suggested that a block allograft in con-
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junction with a resorbable membrane may be an
acceptable alternative to the autogenous block graft
in the treatment of compromised alveolar ridges.

There is still insufficient data regarding the short-
and long-term outcome of implants placed in aug-
mented sites. However, a recent systematic review18

concluded that implant survival varies from 79% to
100% and indicated that more than 90% survive
after at least 1 year of loading. These results seem
comparable to nonaugmented implant sites.

Today, immediate restoration of single-tooth
implants in the esthetic zone of the anterior maxilla is
supported by experimental19,20 and clinical21–27 stud-
ies. Reports regarding immediate temporization of
single-tooth implants placed in augmented compro-
mised sites are scarce.28,29 In these cases, the alveolar
deficiency did not require the use of a block graft.

The hypothesis of the present clinical study was
that the clinical outcome of immediate nonfunctional
loading of unsplinted implants in the maxillary incisal
region following augmentation with freeze-dried can-
cellous block allograft could be a predictable treat-
ment approach clinically comparably successful to
submerged maxillary anterior single-tooth implants
placed according to a standard protocol.The outcome
measures were based on clinical stability (absence of
clinical implant mobility, implant fracture, and clinical
signs of peri-implant infection) and on changes of
radiographic crestal bone level from implant place-
ment to an average of 12 months after insertion.

MATERIALS AND METHODS

Criteria for inclusion in the study were good health
with no positive history of bruxism, smoking, dia-
betes (type 1 or type 2), or osteoporosis. At least 3
mm bone deficiency in the horizontal, vertical, or
both aspects of the maxillary anterior alveolar ridge
was required as an inclusion criterion. A comprehen-
sive evaluation was carried out to assess patients’
systemic health and the status of all remaining teeth.
Based on probing depths, attachment levels, per-
centage of sites with bleeding on probing, and
mobility, all remaining teeth were considered to be
in good periodontal health. The clinical evaluation
and medical history review suggested no contraindi-
cations to implant therapy.

Oral examination focused on the smile line, intra-
arch relationship, buccolingual width, and maxillo-
mandibular relationship. Panoramic and periapical
radiographs were evaluated for mesiodistal width
(inter-radicular distance), residual bone beyond the
apex, socket width, and root angulation. No peri-
odontal disease and no periapical inflammatory
involvement were diagnosed. Computerized tomog-
raphy (CT) revealed that the implant sites demon-
strated a bony deficiency of at least 3 mm horizon-
tally and up to 4 mm vertically, resulting in
compromised available bone (Fig 1). Pending 
successful augmentation, these sites were to receive
single-tooth implant-supported restorations.

Fig 1 Pretreatment intraoral images: (a) frontal view and (b) CT
paraxial reconstruction.
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The clinical and radiologic findings were thor-
oughly discussed with the patients, and all available
treatment options were presented. Implant treat-
ment alternatives were also explained. The possibili-
ties of 1-stage surgery and loading versus 2-stage
surgery or 1-stage surgery and a 3-month waiting
period were emphasized. After careful consideration,
patients who chose to avoid an intraoral or extraoral
autograft and opted for placement of an allograft 
followed by nonfunctional immediate loading were
included in the study. A staged approach was
planned to reduce potential complications (wound
dehiscence, block graft fracture, implant loss), which
have been associated with simultaneous grafting
and implant placement.14 Prior to surgery, all
patients gave their written informed consent.

One hour before surgery, 1,000 mg of amoxicillin
and analgesics were administered orally. As a presur-
gical disinfectant, patients rinsed with 30 mL of a
0.12% chlorhexidine digluconate solution for 30 to
60 seconds.

Under local anesthesia (block and infiltration
using 2% lidocaine with 1:100,000 epinephrine), a
midcrestal incision was made. Buccal divergent
releasing incisions beyond the intercanine area were
used to avoid surgical scars within the esthetic zone.
The wide flap allowed maximum exposure of the sur-
gical site, enabling controlled placement and
removal of the fixation screws and assisting with pre-
dictable wound closure. A full-thickness mucope-
riosteal flap was elevated buccally (Fig 2a).

After exposure of the augmentation site (Fig 2b),
the recipient bone was contoured to allow the graft
to be placed into position for maximum bony con-
tact and graft stability. Multiple perforations were
made through the cortical plate with a half-millime-
ter round bur to ensure the broadest communication

possible between the grafted bone and bone mar-
row cavity and to induce revascularization and the
influx of growth factors and platelets to enhance
bone neogenesis.

The bony defects were grafted with cancellous
allogeneic bone block graft. The prepared allograft
was rehydrated with a sterile saline solution for at
least 45 minutes before use. The size and curved
shape of the edentulous area did not allow the use of
the entire block. A 3 � 1.5 � 1.5-cm cube of freeze-
dried cancellous block graft (ReadiGraft; Canblock 1.5,
LifeNet, Virginia Beach, VA) was shaped with a fissure
bur in a high-speed handpiece with copious irriga-
tion. The result was a block graft that closely approxi-
mated the recipient bed and provided adequate
width and height to accomplish the restorative treat-
ment plan (Fig 3a). The graft was thoroughly rinsed
with sterile saline to remove residual bone particles,
and both the block graft and recipient bed were
predrilled to accommodate a 1.2 mm � 10-mm bone
screw (OsteoMed Corporation, Addison, TX). A high-
speed, water-cooled, large round fluted bur was used
to round the sharp cortical edges and shape it to
completely conform to the defect site. The grafted
area was covered with a resorbable membrane (Ossix;
Biomet/3i, Palm Beach Gardens, FL) in 10 patients.

The buccal flap was undermined, and releasing
incisions of the periosteum were made to permit pri-
mary closure over the bone graft. Special attention
was given to ensure tension-free closure. The flap was
closed with multiple interrupted mattress sutures (Fig
3b). Amoxicillin (Moxypen Forte, Teva Pharmaceutical
Industries, Petach Tikva, Israel) 500 mg tid and 600 mg
etodolac bid (Etopan, Taro Pharmaceutical Industries
LTD, Haifa Bay, Israel) were administered orally for 5
days postoperatively. Chlorhexidine digluconate 0.2%
rinses (Tarodent, Taro Pharmaceutical Industries, Haifa

Fig 2 Intraoperative intraoral views of (a) flap design and (b) bony defect.
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Bay, Israel) were also prescribed 2 times daily for 2
weeks.The patients were advised to use a soft diet for
the first 2 to 4 weeks.

Provisional removable prostheses used during the
entire healing period were adapted so as not to
impinge on the block graft and result in wound
dehiscence and bone resorption. Patients were seen
weekly during the first month postsurgery and
monthly thereafter until second-stage surgery. The
status of the soft tissue was evaluated for complica-
tions. The re-entry surgical procedure to expose the
graft was performed after 4 to 6 months (Fig 4).
Under local anesthesia, a crestal incision was made,
and a mucoperiosteal flap was elevated. A similar
flap design was used to prevent vertical scars and to
allow easy removal of the fixation screws. Clinical
evaluation of the grafted area was carried out to

examine bone regeneration. Surgical exposure of the
augmentation sites revealed well-integrated block
grafts incorporated into the surrounding cortical
bone (Fig 5a). Minimal resorption was noted around
the fixation screws, which were then removed. A UNC
periodontal probe (Hu-Friedy, Chicago, IL) was used
to measure bone gain. An osteotomy was prepared
according to a surgical stent (Fig 5b). A standard
drilling technique was used to insert 9 implants 13
mm long and 4 mm in diameter (3i/Implant Innova-
tions, Palm Beach Gardens, FL) and 3 implants 13 mm
long and 3.7 mm in diameter (Zimmer Dental, Carls-
bad, CA). Implants were threaded manually without
tapping into position and without any need for addi-
tional bone augmentation (Fig 5c) using insertion
torque of 32 N/cm2. Bone in the region of the
implant preparation was stable throughout implant
placement, and there was no evidence of graft sepa-
ration or fracture. A temporary custom abutment
was placed, and the soft tissue was reapproximated
and stabilized with sutures. No implant movement
during abutment tightening was seen.

The provisional acrylic resin crowns were prefabri-
cated in the laboratory prior to surgery to avoid
trauma to the implant during surgery. Maxillary and
mandibular alginate impressions were made and mas-
ter casts fabricated. An acrylic resin provisional crown
was created. The occlusion was adjusted and finalized
on a semi-adjustable articulator without contacts in
lateral, intercuspal, or protrusive excursions.

The temporary crown was placed over the tempo-
rary custom abutment at the end of the surgery (Fig
5d). The prepared temporary acrylic crown was
relined with minimum acrylate and placed over the
abutment with a minimum of temporary cement.

Fig 3 Intraoperative intraoral view of (a) block fixation and (b)
soft tissue closure.

Fig 4 Intraoral photograph 5 months postoperatively.
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Attention was paid to verify the elimination of con-
tact with the temporary crown during lateral, inter-
cuspal, and protrusive movements.

Patients were seen once a month for 3 months.
Healing was uneventful, minimal swelling was
observed,and the patients required minimal analgesics.

At 3 to 6 months after implant placement, radio-
graphs of the implant sites were obtained, and the
implant was restored with a single-tooth ceramic
restoration (Fig 6). The clinical view at this stage
demonstrated good symmetry and esthetics.

RESULTS

From 2004 to 2006, consecutive patients (n = 11, 2
men, 9 women) aged 18 to 45 years (mean, 24 ± 8
years) who required placement of single-tooth
implants in the anterior maxillary area and extensive
bone augmentation, were selected. Reasons for tooth
loss included trauma (4), congenitally missing teeth
(3), implant failure (2), and endodontic failure (2). The
surgical bony augmentation, subsequent implant
placement, and immediate loading proceeded
smoothly. Bone gain horizontally (4 to 6 mm, mean 5
± 0.5 mm) or both dimensions is shown in Table 1.

Postsurgical healing was uneventful for all patients.
Minimal pain and swelling were the most frequently
mentioned signs and symptoms. Soft tissue closure
over the grafted bone was achieved in all sites. Mini-
mal soft tissue dehiscence was observed in only 1
patient, which resolved spontaneously after 3 weeks.
No residual bone defects were observed after implant
sites were probed at 3 to 6 months postplacement
(prior to placement of the definitive restoration). All
implants were asymptomatic and immobile. Three
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Fig 5 Intraoperative intraoral photographs after 5 months. (a) a
final bony width of 8 mm; (b) implant insertion using a surgical
stent, (c) implant placement, and (d) the temporary crown in
place.

Fig 6 The definitive crown in place,
demonstrating good symmetry and esthetics. 
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implants were restored with ceramometal restora-
tions, and the remaining 9 were restored with all-
ceramic restorations.

All implants were successful after definitve
restoration, with no signs of mobility, pain, suppura-
tion, or peri-implant radiolucency. Radiographic mea-
surements showed no bone loss beyond the first
thread (Fig 7). The prosthetic rehabilitations were in
function and in good condition up to 15 months 
follow-up.

DISCUSSION

In the present study, promising data were shown for
immediately nonfunctionally loaded single-tooth
implants in the anterior maxilla following augmenta-
tion with freeze-dried cancellous block graft. Imme-
diate loading is a confrontation between the occur-
rence of a biological process (ie, osseointegration)
and mechanical loading. Optimal primary stability is
mandatory in these cases to support the biology and
maximize the possibility of osseointegration.21 Inser-
tion torque is a relative risk factor for the survival of
immediately loaded single-tooth implants. A mini-
mum insertion torque of 32 Ncm has been proposed
for early loading.30 In the present study, all the
implants were inserted according to these criteria. It
may be suggested that good insertion torque con-
tributed to the survival of the implants.

Adequate occlusion is the best way to minimize
and control the mechanical loading (ie, minimal 
centric and eccentric contacts). Furthermore, the
occlusal forces exerted by the patient can be
reduced by limiting the diet to soft foods for approxi-
mately 2 to 4 weeks after implant insertion.31

The provisional restorations should not be manip-
ulated during the healing period. Tarnow et al8 sus-
pected that early failures were the result of such
manipulation. Strict inclusion criteria (ie, nonsmok-
ers, nonbruxers, stable occlusion, high primary stabil-
ity) are another prerequisite. In contrast, Romanos32

suggested the removal of the temporarization with a
needle holder to control the soft tissue around the
implants and plaque accumulation and to evaluate
the implant stability.

In the radiographs, marginal bone loss did not
extend beyond the first thread. Consequently, the
excellent papilla formation in these patients can be
related to the bone maintenance observed.25 Salama
et al33 suggest that the macro- and microstructure of
the implant is an important factor contributing to
success or failure. In the present study, 3i and Zimmer
Dental screw-type implants, 13 mm long and 3.7 to 4
mm in diameter, were used to allow improved
mechanical stability. The implant was inserted with-
out tapping to provide additional initial stabilization.
Using optimum implant thread geometry, it was pos-
sible to load functionally implants also in areas with
simultaneous augmentations.32
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Table 1 Characteristics of Augmented Bone

Horizontal bone Vertical bone 
measurement (mm) missing (mm)

Patient Preoperative Postoperative Preoperative Postoperative

1 3 9 — —
2 3 8 — —
3 3 8 — —
4 3 8 — —
5 3 9 — —
6 3 8 3 0
7 3 8 — —
8 3 8 — —
9 3 8 — —

10 3 8 — —
11 2 6 4 0

Fig 7 Periapical radiograph at the 1-year follow-up. Marginal bone loss stopped at
the first thread.
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A key issue for future studies will be to define
minimum parameters, such as primary stability,
length, diameter, bone quality, implant surface, for
immediate loading of unsplinted implants placed in
augmented bone. Another important objective will
be to determine the most advantageous compo-
nents for manufacturing temporary crowns.

Advantages of the described technique include
lack of need for a donor site, thus minimizing post-
operative morbidity; elimination of second-stage
implant placement surgery, resulting in reduced sur-
gical trauma; minimal use of a provisional removable
restoration, and the ability to satisfy esthetic
demands in the shortest possible time. All of these
advantages allowed implementation of an implant-
supported fixed prosthesis in cases that would have
been impossible to perform previously due to
patient unwillingness.

Although the technique seems simple, it is highly
technique-sensitive and is recommended only for
experienced implantologists. Until there are more
published data, the surgeon, the prosthodontist, and
the patient must be aware of potential complica-
tions. Treatment alternatives should be thoroughly
emphasized to the patient. Further clinical and histo-
logic studies are necessary to promote routine clini-
cal application of this technique.

CONCLUSION

Within the limits of the present study, the prelimi-
nary data indicate that immediate nonfunctional
loading of single-tooth implants in the anterior max-
illa following augmentation with freeze-dried cancel-
lous block grafts and healing can result in successful
implant integration and stable peri-implant condi-
tions up to 18 months.
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