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INTRODUCTION
Implant dentistry has become a discipline in 
health care to reconstruct lost soft and hard tis-
sues to facilitate dental rehabilitation. Endos-
seous implants demonstrate high success rates 
when placed in an adequate volume of bone.1 
Bone resorption is a common sequel after the loss 
of a tooth.2 Tooth loss is a result of caries, trauma, 
periodontal disease, perio-endo lesions, or con-
genitally missing teeth. Several approaches to 
managing alveolar ridge deficiency have been 
described, including ridge expansion, guided 
bone regeneration (GBR), and autogenous and 
allogenic block grafting.3-5 

Autogenous block grafts are considered the gold standard 
approach for bone grafting because they provide osteogenic, 
osteoinductive, and osteoconductive properties.6 This source of 
bone can be procured from intraoral sites, such as the mandib-
ular symphysis, ramus, or maxillary tuberosity. Extraoral sites 

can be utilized for larger recipient areas harvested from the iliac 
crest, calvarium, or tibia. The limitations of autogenous block 
grafting are morbidity, limited quantities, resorption potential, 
and a high skill level needed by the clinician.7 

Allographic block grafting has gained wide acceptance 
because of reduced morbidity and unlimited availability if a 
large quantity of bone is needed.8 Allogenic grafts may be uti-
lized in a particulate or block form, depending on the nature 
of the surgical objective. There is evidence of high success 
rates of graft integration with minimal resorption. In addition, 
implants placed into allogenic bone have demonstrated high 
survival rates.9,10 

This case report discusses the management 
of a congenitally missing maxillary lateral inci-
sor with a horizontal alveolar ridge deficiency. 
A staged approach encompassing an allogenic 
block graft followed by implant placement and 
prosthetic reconstruction was employed. This 
technique is for consideration for horizontal ridge 
augmentation for dental implant reconstruction.

CASE REPORT
A 21-year-old female patient presented to my 
office with an edentulous space associated with 
the maxillary right lateral incisor (tooth No. 7). 

The patient’s history revealed that the tooth was congenitally 
missing, and orthodontic therapy was completed 10 years ago. 
The medical history revealed no significant findings except for 
the daily intake of the medication Escitalopram (Lexapro) to 
manage episodes of depression. The clinical and radiographic 
examination revealed a Class I occlusion, adequate keratinized 
gingiva, and a deficiency in the buccal-palatal alveolar ridge (Fig-
ures 1 to 3). A diagnosis of horizontal ridge atrophy was made. 
The agreed-upon treatment plan was endosseous implant ther-
apy post allogenic block grafting in a staged approach.

The surgical phase was initiated with a 20-mL blood draw 
from the median cubital vein to develop platelet-rich fibrin 
(PRF) and buffy coat platelet-rich plasma (BC-PRP). BC-PRP and 
PRF were produced with a single-spin centrifuge at 3,100 rpm 
for 12 minutes and processed. Local anesthesia—one carpule 
3% Polocaine (54 mg) without epinephrine and one carpule 
2% Lidocaine (36 mg) with epinephrine (Benco Dental)—was 
administrated in an infiltration manner. A full mucoperios-
teal flap was raised after a midcrestal and intrasulcular inci-
sion design was made with a 15C Bard Parker blade (Figure 4). 
Vertical releasing incisions were made, including in the dental 
papilla one tooth mesial and distal to the surgical site. Colla-
gen and elastin fibers were released and separated utilizing the 
dull side of a 15C blade in a back-action sweeping technique.

The recipient site was prepped with a 700 XL bur in an 
attempt to create a positive seat for the block graft. Perforations 
utilizing a No. 4 round bur on the alveolar ridge to promote 
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bleeding points were made. A 10- × 
10- × 5-mm corticocancellous allo-
genic block graft (Rocky Mountain 
Tissue Bank) was secured by placing 
a 1.5- × 10-mm machined TriStar Bone 
Graft Fixation System (IMPLADENT 
LTD) through the graft and into the 
palatal bone (Figure 5). After fixation 
was confirmed, the bony edges were 
rounded with a No. 6 round bur.

Particulate mineralized irradiated 
bone (MIRB) cancellous allograph 
(Fine [Rocky Mountain Tissue Bank]) 
was mixed with PRP and mortised 
into all voids existing between the 
block and host site. The entire graft 
was covered with PRF and a type 
1 collagen resorbable membrane 
(OSSix Plus [OraPharma]) (Figures 
6 and 7). A fixed transitional appli-
ance (Essix) was placed. The flap was 

closed, consisting of a dual technique 
encompassing a horizontal mattress 
and interrupted 3.0 d-PTFE sutures 
(Figure 8). A 4-month healing period 
prior to implant surgery was estab-
lished (Figure 9).

The implant surgery procedure 
was prepared concerning PRP/PRF 
and local anesthesia exactly in the 
same manner as for the block graft. 
A midcrestal incision was made with 
a 15C Bard Parker blade extending 
distal to the maxillary right canine 
and mesial to the right maxillary 
central incisor. A full mucoperios-
teal flap was reflected to expose the 
block retention screws and removed 
with the appropriate driver (Figures 
10 and 11). The implant osteotomy 
was developed utilizing osseodensi-
fication (OD) Densah drills (Versah). 
The sequence was a 1.6-mm pilot 
drill rotating clockwise (forward), 
followed by 2.0-, 2.5-, and 2.8-mm 

Densah drills rotating in a counter-
clockwise (reverse) OD mode to a 
depth of 13 mm. A 3.2- × 13-mm SBM 
Legacy2 (Implant Direct) implant 
was inserted utilizing a straight 
driver to the level of the bony crest 
(Figure 12). A 3.2-mm transfer pin 
was placed, and a radiograph was 
taken prior to taking an impres-
sion with a heavy-body polyvinyl 
siloxane (Imprint III [3M]) material 
(Figures 13 and 14). A maxillary-
mandibular relation and a shade B2/
B1 were taken. A 3.2- × 2-mm heal-
ing collar was placed with a 1.25-
mm hex tool and covered with a 

PRF bioactive membrane. The flap 
was approximated in a dual-closure 
approach with a horizontal mattress 
and interrupted 4.0 Vicryl sutures.

The restorative stage was initi-
ated 4 months post-implant fixture 
placement (Figure 15). After infiltra-
tion anesthesia, the 2-mm healing 
collar was removed with a 1.25-mm 
hex tool to expose the fixture (Fig-
ure 16). A titanium abutment was 
placed, a periapical radiograph was 
taken, and an abutment screw was 
torqued at 30 N/cm twice over a 
5-minute time interval (Figures 17 
and 18). The final porcelain-fused-
to-metal crown was permanently 
cemented with zinc oxide phos-
phate cement (Figures 19 and 20).

DISCUSSION
Implant dentistry has provided many 
individuals with the opportunity to 
reconstruct lost oral structures.1 The 
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Figure 1. Presurgical site, maxillary right 
lateral incisor (tooth No. 7).

Figure 2. Buccal-palatal deficiency.

Figure 3. CBCT image, section view.

Figure 4. Full mucoperiosteal flap.

Figure 5. Allogenic block with fixation 
screw.

Figure 6. Collagen membrane. Figure 7. Particulate allographic (par-
ticulate mineralized irradiated bone) and 
platelet-rich fibrin.

Figure 8. Primary closure, d-PTFE.

Figure 9. Surgical site after 4 months of 
healing.

Figure 10. Full mucoperiosteal flap and 
allogenic block after 4 months of healing.

Figure 11. Fixation screw. Figure 12. A 3.2- × 13-mm SBM Legacy2 
implant (Implant Direct).
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need to reconstruct a deficiency in 
hard and soft tissue prior to the place-
ment of dental implants is a com-
mon prerequisite.11 Many treatment 
approaches have been described in 
the literature, such as ridge expan-
sion, GBR, and autogenous and allo-
graphic block grafts.12 The selection 
of a specific technique is based on the 
volume of alveolar ridge reconstruc-
tion needed or whether a staged or 
simultaneous implant placement 
can be achieved.

The utilization of block graft-
ing for the reconstruction of a 
horizontal ridge deficiency has 
demonstrated high success rates.13,14 
Autogenous block grafting is con-
sidered the gold standard because 
all bone development processes are 
involved in regeneration.15 Autog-
enous block grafts can be harvested 
from intraoral sites, such as the sym-
physis, ramus, or maxillary tuber-
osity.16 Extraoral sites utilized for 
grafting are the iliac crest, calvarian, 
and tibia. Autogenous grafts exhibit 
a high incidence of morbidity, pares-
thesia, devitalization of teeth, hospi-
talization, and costs.

Allogenic block grafts have 
become widely used in implant den-
tistry due to reduced morbidity and 
advances in processing for steriliza-
tion.17 Allogenic block grafts meet 
the pass criteria for bone regen-
eration development described by 
Wang and Boyapati.18 The corti-

cal-cancellous nature of the block 
creates physical space, including 
porosity to foster vascularity to 
develop within the graft. The block 
can be fixated to the host site to cre-
ate stability needed for bone growth. 
Allogenic block grafts have demon-
strated high success rates histologi-
cally by the amount of vital bone 
growth they’ve enhanced.19 Fur-
thermore, high implant survival 
rates are exhibited when implants 
are placed in allogenic block grafts.

This case report utilized a cortical-
cancellous block graft sterilized via 
gamma radiation at 2.5 to 3.8 mrad to 
kill bacteria, viruses, and cells, and it 
was provided in a hydrated form. The 
hydrated form and cancellous com-
ponent allow for compression with 
less breakage during the fixation 
process. The block graft is procured 
from the vertebra column exhibiting 
a curved anatomical shape.12,20

The techniques of the block 
graft procedure depend highly on 
the execution of the flap and block 
protocols.21 A tension-free closure 

is needed, requiring vertical releas-
ing incisions and release of the peri-
osteum. Release of collagen from 
the periosteum and elastin fibers 
in the mucosa is required to coro-
nally advance the flap for a tension-
free closure. The allogenic block is 
placed in a surgically developed area 
to enhance a positive seat in the host 
bone. The host bone is decorticated 
with multiple perforations to release 
growth factors via the regional accel-
eratory phenomenon.22

A Ti-machined fixation screw is 
placed through the block and into 
the host bone to eliminate any move-
ment of the block graft. It is para-
mount that the block graft is in close 
approximation with the recipient 
site. The voids that exist around the 
block are filled in with particulate 
MIRB allograph and PRP.23,24 PRF 
bioactive and collagen type 1 mem-
branes are utilized to cover the allo-
genic block and particulate graft. 
The membranes serve to promote 
soft- and hard-tissue healing as well 
as prevent epithelial migration into 
the allogenic block graft sites.25,26 

The resorption of allogenic and 

autogenous block grafts has been 
under discussion for several years. 
Systematic reviews demonstrate 
minimal resorption of both types of 
grafts after 12 months and that they 
remain stable for 5 years.27 More 
importantly, implant survival rates 
in block grafts have been higher 
than 95%.28 Further studies have 
exhibited the presence of new bone 
formation histologically after 4 
months, with a diminished residual 
graft bone. These studies are con-

firmed by the presence of osteogenic 
markers such as bone morphogenic 
protein (BMP), osteocalcin, and alka-
line phosphate.29

Patient evaluation prior to block 
grafting is critical in developing a 
proper diagnosis. A diagnosis will 
guide the clinician in decision mak-
ing concerning which horizontal 
ridge augmentation technique will 
accomplish a favorable outcome. A 
prophylaxis of adjacent teeth and an 
evaluation of the amount of keratin-
ized tissue should be performed. A 
CBCT scan is ideal for evaluating the 
buccal palatal volume and shape of 
the ridge.30 The 3D image is helpful 

Figure 13. Impression transfer pin. Figure 14. Periapical radiograph of the 
2-mm healing collar.

Figure 15. Healing collar after 4 months 
of healing.

Figure 16. The fixture at 4 months.

Figure 17. Titanium abutment.

Figure 18. Periapical radiograph of the 
abutment/implant.

Figure 19. Final prosthesis, a porcelain-
fused-to-metal crown (lateral view).

Figure 20. The porcelain-fused-to-metal 
crown (facial view).

Allogenic block grafts have become widely used 
in implant dentistry....
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in determining the amount of bone 
regeneration needed to place an 
implant in the ideal position. Most 
importantly, it assists the clinician 
in making the proper decision on 
the surgical approach. The patient 
was prescribed a Cephalosporin 
(Keflex) antibiotic, ibuprophen, and 
chlorhexidine prior to surgery. The 
patient in this report was taking the 
medication Escitapram (Lexapro). 
Individuals prescribed selective 
serotonin reuptake inhibitors have 

exhibited a higher risk for implant 
failure. A study has demonstrated 
twice the failure rate for individuals 
taking the medication vs non-users. 
The clinical failure is evident at sec-
ond-stage surgery or at the restor-
ative stage, suggesting a negative 
biological remodeling effect.31

Platelet concentrates and allo-
graphic bone serve as a synergistic 
combination for bone growth. A 
single platelet contains an excess 
of 1,000 growth factors, including 
BMP, platelet-derived growth factor, 
insulin-derived growth factor, endo-
vascular growth factor, and fibro-
blast growth factor. Growth factors 
enhance the recruitment and dif-
ferentiation of cells associated with 
soft- and hard-tissue development.32 
BC-PRP, utilized in this case with an 
allographic block and particulate 
bone, provides osseoinductive and 
osseoconductive properties for bone 
development. The graft utilized 
for this report was derived from 
the human vertebral column and 
gamma-irradiated at 2.5 to 3.8 mrad 
to sterilize the graft from viruses, 
bacteria, and cells. It was provided 
in a hydrated form that maintained 
flexibility, thereby preventing frac-
ture during the fixation stage.

The implant surgical stage is per-
formed after 4 months of healing. 
Studies have determined that approx-
imately 45% of the graft is replaced 
with new vital bone after this time 
interval.29,33 In this case, the fixation 
screw was visible but not perforated 
through the mucosa. Although some 

resorption was evident around the 
head of the screw, the overall vol-
ume of the block was sufficient for 
implant placement. The osteotomy 
procedure was performed utilizing 
an osseodensification method due 
to a lower degree of drill chatter. The 
osteotomy was not undersized but 
developed using a hard-bone proto-
col to reduce internal forces during 
implant placement. This approach is 
utilized to prevent disturbance of the 
allograph and host-bone interface, 

which could potentially dislodge the 
grafted bone. The restorative stage 
was initiated at implant surgery due 
to a fixture stability of greater than 35 
N/cm. 

After a 4-month osseointegra-
tion period, second-stage surgery 
was performed with simultaneous 
placement of the final abutment and 
crown placement. Implant occlusal 
principles were completed prior to 
the patient being discharged.34F   
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