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Abstract / Introduction: Oral rehabilitation of edentulous patients using ixed prostheses commonly 

involves previous reconstructive procedures, since the residual ridge does not have the minimum 

dimensions required for installation of standard diameter implants in the planned site. Factors such 

as high cost and fear of additional surgical procedures make some elderly, even those who are dis-

satisied with the instability of removable prosthesis, hesitant to treatment with dental implants. 

Objective: his study aims to report a case of oral rehabilitation with ixed dentures supported by 

implants of reduced diameter (3.3 mm) in severely atrophic maxilla without the use of grafts or re-

constructive approaches. he eight implants, installed with palatal approach at previously planned 

sites, remained submerged for 45 days when soft tissue adjustment and prosthetic procedures were 

started. he deinitive prosthesis was installed 65 days after surgery. Results: No intercurrence was 

registered after 6 months of follow-up. Small diameter implants appear as a simple and fast alter-

native for horizontal bone augmentation procedures. Additionally, they can be safely used for re-

tention of ixed prosthesis, and prove to be an eicient and low-cost solution for edentulous patients 

who wish to minimize problems related to the instability of removable dentures.
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INTRODUCTION

The use of dental implants as a way of 

retention for fixed prosthesis is a predict-

able treatment option for rehabilitation of 

partially or fully edentulous patients. This 

clinical procedure has become common in 

the last decades and, associated to a pros-

thetically driven treatment plan, is respon-

sible for guaranteeing reliable esthetic and 

functional long-term results.1,2

Nonetheless, due to prolonged use of re-

movable dentures, physiological resorption, 

periodontal disease, traumatic extractions or 

cysts and infections, the patient oftentimes 

does not have the minimum amount of bone 

width required for installation of standard di-

ameter implants in the site preconized by the 

diagnostic wax-up and surgical template.3

Reconstructive approaches per-

formed before surgery have been devel-

oped.4,5,6 Nevertheless, these procedures 

frequently involve harvesting of autoge-

nous bone, which is associated to possi-

ble risks, increased patient morbidity be-

cause of the second surgical site, additional 

costs and progressive bone resorption of 

the grafted bone.7-11

The use of reduced diameter implants 

(RDIs) can extend treatment options and 

reduce the need for invasive procedures of 

bone augmentation. Thus, there is an in-

creased acceptance by the patient and a re-

duction in treatment cost and time.12 

The applicability of this treatment mo-

dality has been investigated not only to re-

place anterior teeth,13,14 but also in the pos-

terior region of the jaws and rehabilitation 

of fully edentulous patients.15-20 

The present study aims to report a case 

of oral rehabilitation using a total prosthe-

sis supported by RDIs of 3.3 mm diameter in 

a severely atrophic maxilla, without the use 

of grafts or reconstructive approaches. 

CASE REPORT

A 76 year-old white, edentulous man 

sought restorative treatment in a private den-

tal clinic. He was complaining of instability of 

his superior complete denture (Fig 1). 

The patient was already using a pros-

thesis supported by four implants in the 

mandible, and reported having under-

gone surgery before installation of five im-

plants in the maxilla to support an upper 

Figure 1. Edentulous maxilla.
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complete denture. However, success was 

not achieved, since osseointegration of the 

five implants failed.

horough review of patient’s medical 

history and clinical examination did not re-

veal factors that would afect bone healing. 

he volume and quality of patient’s alveolar 

bone was assessed by means of cone-beam 

computerized tomography (CBCT). he 

CBCT scan revealed severe maxillary hori-

zontal atrophy (Figs 2 and 3).

Maxillary atrophy was significant 

enough so as to exclude the possibility of 

using implants of 4 mm or greater. Due to 

the increasing number of scientific evi-

dences and predictability of the use of RDIs, 

the surgeon found feasible to install 8 RDIs 

(3.3 mm in diameter), with moderately 

rough and chemically modified surface so 

as to support a complete screw-retained 

denture. (5 implants 3.3 x 8.0 mm and 

3 implants 3.3 x 10 mm SLActive, Strau-

mann® AG, Basel,Switzerland) (Fig 4). 

Surgery was performed under intra-

venous sedation and monitored by a phy-

sician. After local anesthesia, a linear in-

cision was made in the maxillary alveolar 

crest, and distal releasing incisions were 

carried apically into the unattached gin-

giva to facilitate full thickness flap reflec-

tion. The palatal flap was stabilized with 

two simple sutures (nylon 4-0) (Fig 5). 

Posteriorly, the surgical template was posi-

tioned in the mouth to guide drilling with 

palatal approach for implant placement. 

The eight sites were prepared following the 

sequence of drills established by the man-

ufacturer (Fig 6). The eight implants were 

installed with cover screws in the prosthet-

ically planned sites and the flap was repo-

sitioned and stabilized with simple sutures, 

allowing a submerged healing. A removable 

denture was provisionally used during the 

osseointegration period. 

Amoxicillin (500 mg), four capsules, and 

one pill of dexamethasone (4 mg), were pre-

scribed   to be administered orally 1 hour be-

fore surgery. Scientiic evidence suggests that 

2 g of amoxicillin given orally, as a single ad-

ministration one hour before surgery signii-

cantly reduces failure of dental implants.21 Af-

ter surgery, the following medications were 

Figure 2. Three-dimensional models created from CBCT scan 
data. Anterior and inferior view.

Figure 3. Panoramic radiograph.
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Figure 4. Cross-sectional views of previously selected sites 
for implant placement. Cross-sections 22, 37, 46 and 55, re-
ferring to the right side of the maxilla and sections 65, 76, 91 
and 100, referring to the left side of the maxilla.

Figure 6. Implants installed in the previously planned sites.

Figure 5. Full thickness lap relected from palate and stabi-
lized with two simple sutures.

Figure 7. Gingival contours conditioned by the use of healing 
abutments.

prescribed: dexamethasone (4 mg), one pill 

every 12 hours for two days, dipyrone (500 

mg), every 6 hours for three days and mouth-

wash with 0.12% chlorhexidine digluconate, 

twice a day for 10 days. 

The implants were allowed to heal for 

45 days, then, healing abutments were in-

stalled to start the prosthetic procedures 

(Fig 7). For this case, screwed pillars (Sy-

nocta 1.5 mm, Straumann® AG, Basel, 

Switzerland) with calcinable cylinders for 

bridges were selected. After 20 days dedicat-

ed to resolution of prosthetic and laborato-

rial steps, the definitive implant-supported 

denture was installed and occlusal adjust-

ments were performed (Figs 8-11).

Intercurrences such as suppuration, 

mobility, radiolucency around implants or 

prosthetic complications were not regis-

tered after 6 months of follow-up.
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DISCUSSION

Undoubtedly, rehabilitation of atrophic 

maxilla represents one of the biggest chal-

lenges of implant dentistry. Additionally, it is 

a topic that causes a lively debate about treat-

ment guidelines, advantages and disadvan-

tages of the diferent approaches available.22,23

In cases of sinus pneumatization and 

deficient subantral bone height, but with 

acceptable interarch relations, sinus floor 

elevation by means of the transcrestal 

technique or the lateral window technique 

is a well-documented procedure in which 

a variety of grafting material can be used 

safely and predictably to achieve adequate 

bone height for implant placement in the 

posterior maxilla.22,24

Nonetheless, resorption of posterior 

maxilla will often occur in all three di-

mensions, and limited bone volume must 

be expected not only in vertical, but also 

in the horizontal plane. For these cases, 

in which bone width is insufficient for in-

stallation of standard diameter implants, 

autogenous onlay block graft, with in-

traoral or extraoral donor site, is a com-

monly adopted alternative depending on 

the extent of atrophy.22,23,24

Figure 8. Deinitive maxillary implant-supported denture. 
Lower view.

Figure 10. Deinitive implant-supported denture installed.

Figure 9. Deinitive maxillary implant-supported denture.
Upper view.

Figure 11. Panoramic radiograph with deinitive denture al-
ready installed. 65 days after surgery.



75Dental Pres Implantol. 2014 Apr-June;8(2):70-7

Rehabilitation of atrophic maxilla without a reconstructive approach. A case report

In addition to the issues related to in-

creased morbity, complications and de-

creased sensibility in the harvesting area,7,8,9 

some studies report volumetric chang-

es related to resorption of the autogenous 

grafted bone. By means of computerized 

tomography, Sbordone et al10 assessed the 

long-term volume resorption of autogenous 

corticocancellous grafted bone harvested 

from the ilium and used in an alveolar aug-

mentation procedure followed by endosse-

ous dental implant placement. The 6-year 

survey for blocks grafted in the mandible 

revealed an average resorption rate of 87%; 

whereas for maxillary grafts, an average 

value of 105.5% was found. Despite the fact 

that large peri-implant osseous resorption 

was recorded in the maxillary buccal aspect 

of the grafted areas owing to the prevalence 

of horizontal bone augmentation (8 of 11 

maxillary procedures) in this region, the 

survival rate of dental implants was 100%, 

thereby suggesting that bone graft resorp-

tion did not imply in loss of implant stabili-

ty. This was most likely due to preservation 

of osseointegration, at least in its apical and 

palatal portions, where it is probable that 

only native bone was present.

Studies using two-dimensional radio-

graphs to assess volumetric changes after 

bone graft in the mandible with a follow-up 

of 5 years estimate bone loss lower than in 

Vermeeren et al’s study.25

Several researchers who compared 

two-dimensional standard dental radio-

graphs with data obtained from CT scan 

analysis found widely varying results (un-

der and overestimations of 21% and 18%, 

respectively)26 mainly due to an association 

between bone height and total amount of 

potential resorption, in addition to en-

largement and distortion of conventional 

radiographic imaging.26 Thus, for an overall 

analysis of grafted bone, a three-dimen-

sional calculation is preferred.

Depending on residual bone width, 

guided bone regeneration27 and ridge ex-

pansion techniques28 are alternatives that 

allow simultaneous implant installation. 

Importantly, standard diameter implant 

placement in a horizontally deficient ridge 

involves potential risks of dehiscence de-

fects formation, which increases coronal 

stress, especially in the buccal and lingual 

portions of the implant body.29

In the reported case, clinical examina-

tion and CT analysis revealed insufficient 

bone width for standard diameter implant 

placement due to alveolar ridge resorption. 

Taking future prosthetic rehabilitation into 

account, impressions were made to create 

a diagnostic waxing. Despite slight pseu-

doprognathism due to atrophy of the max-

illa, interarch relation was satisfactory for 

rehabilitation with fixed denture supported 

by RDIs, respecting prosthetic and biome-

chanical aspects in addition to restoring lip 

support without the need for reconstructive 

procedures. Therefore, priority was given 

to a simpler and less invasive treatment 

plan involving lower risk of complications 

reduced treatment time.

hus, RDIs are an alternative to bone 

augmentation procedures prior to instal-

lation of standard diameter implants. In a 

systematic review, Sohrabi et al30 selected 

41 randomized clinical trials involving the 

use of implants with diameters ranging from 

1.8 mm to 3.5 mm and a follow-up duration 

varying from 5 months to over 9 years. A to-

tal of 10,093 RDIs were inserted. he survival 

rate reported in all screened studies was over 

90%, including eight studies in which a 100% 

survival rate was reported. In 22 studies, 
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the reported survival rate ranged from 95% 

to 99.9%. he authors concluded that the 

survival rate of RDIs appears to be compara-

ble to that of regular diameter implants. 

Importantly, regardless of the rehabili-

tative approach, the chronological indication 

for implant placement and prosthetic loading 

must respect the speciic clinical variables of 

each case.22

In general, antibiotic prophylaxis is 

provided to patients with risk of endocardi-

tis, in cases of surgery performed in infected 

sites, patients with reduced host immune 

response and cases of extensive and pro-

longed surgical procedures. The use of an-

tibiotic prophylaxis in implant dentistry is 

controversial, with randomized controlled 

trials showing contradictory results.31-34 

Hence, with a view to reaching a con-

sensus, Esposito et al21 conducted a systemat-

ic review in which they selected six random-

ized controlled trials. hree trials compared 

2 g of preoperative amoxicillin versus pla-

cebo (927 participants), one compared 3 g of 

preoperative amoxicillin versus placebo (55 

participants), one compared 1 g of preopera-

tive amoxicillin plus 500 mg four times a day 

for two days versus no antibiotics (80 par-

ticipants), and one compared four groups: 

(1) 2 g of preoperative amoxicillin; (2) 2 g 

of preoperative amoxicillin plus 1 g twice a 

day for seven days; (3) 1 g of postoperative 

amoxicillin twice a day for seven days; and 

(4) no antibiotics (100 participants). he 

overall body of evidence was considered to 

be of moderate quality. Meta-analysis of the 

six trials showed a statistically signiicant 

higher number of participants experiencing 

implant failures in the group not receiving 

antibiotics. he authors concluded that, in 

general, antibiotics are beneicial at reduc-

ing failure of dental implants placed in or-

dinary conditions. More speciically, 2 g or 

3 g of amoxicillin (oral single administration 

one hour before surgery) signiicantly re-

duces dental implant failure.

CONCLUSION

According to the literature, as well as in 

the reported case, implants of reduced di-

ameter represent a fast and simple alterna-

tive to procedures of horizontal bone aug-

mentation. Additionally, they can be used 

with predictability as a way of retention for 

fixed denture, thereby proving an efficient 

and low-cost solution for edentulous pa-

tients who wish to minimize problems re-

lated to instability of removable dentures. 
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