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The Challenge of Endosseous Implants 
Placed in the Posterior Partially Edentulous 

Maxilla: A Clinical Report
Devorah Schwartz-Arad, DMD, PhD1/Eran Dolev, DMD2

The survival rate of implants placed in the maxillary molar area in a 2-stage procedure was eval-
uated. Between 1990 and 1997, 60 consecutive patients (32 females and 28 males, mean age
51 years) received 87 implants to replace missing maxillary molar teeth. Radiographs were eval-
uated preoperatively for bone quantity (mesiodistal width, potential implant length not compro-
mising the integrity of adjacent vital structures). Second-stage surgery was performed in a mean
of 7.9 months postimplantation. The 5-year cumulative implant survival rate and the influence of
implant characteristics (type, length, diameter, and coating) on implant failure and complication
rates (between the 2 stages of surgery) were evaluated. The total 5-year cumulative survival rate
was 95.4% (4 implants were lost). There were a total of 17 “complications” (premature sponta-
neous implant exposure) in non-failing implants, 11 with high and 6 with flat cover screws,
respectively. Implantation in the edentulous maxillary molar area is a predictable procedure with
a considerably high survival rate. The type of implant cover screw used can affect the complica-
tion rate. (INT J ORAL MAXILLOFAC IMPLANTS 2000;15:261–264)
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The long-term success rate of endosseous im-
plants placed in the maxillary posterior region

is inferior to that in other areas.1–3 The disadvan-
tages of this region include poor bone quality, close
proximity of the maxillary sinus (thus making long
implants impossible to place), higher occlusal loads,
and the frequency of the occlusal table being wider
than the implant diameter, resulting in mesiodistal
and buccolingual cantilever and off-axis forces.4

The purpose of this study was to evaluate the 5-
year cumulative survival rate (CSR) and complica-
tions of late implants placed in the posterior maxillary
molar area to support fixed ceramometal prostheses.

MATERIALS AND METHODS

From 1990 to 1997, 60 patients (28 males and 32
females), aged between 25 to 77 years (mean age 51
years), presented for implant placement in the poste-
rior maxilla. A total of 87 implants was placed to
replace 87 missing maxillary molar teeth, and the
surgery was performed in one clinic by the senior
surgeon (DSA). Oral examination included evalua-
tion of the intra- and interarch relationships to deter-
mine the restorative possibilities. Radiographs were
evaluated for bone quantity (sufficient mesiodistal
width and potential implant length not compromis-
ing the integrity of adjacent vital structures). Patients
with inadequate vertical bone height inferior to the
maxillary sinus were excluded (referred for sinus aug-
mentation), and only patients with a minimum of 10
mm vertical bone height and at least 5 mm width
were selected. Implants used were from 4 different
manufacturers (67 Paragon, Encino, CA; 10 Steri-
Oss, Nobel Biocare, Yorba Linda, CA; 7 Calcitek,
Carlsbad, CA; and 3 Brånemark, Nobel Biocare).
Sixty-two were commercially pure titanium screws,
18 were hydroxyapatite-coated (HA) screws, 5 were
titanium plasma spray-coated screws, and 2 were HA
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cylinders. There were 19 external hex and 68 internal
hex-type implants.

One hour prior to surgery, amoxicillin (1 g) and
dexamethasone (8 mg) were administered. For
patients who were allergic to penicillin, ery-
thromycin (0.5 mg) was the drug of choice. Amoxi-
cillin or erythromycin was continued for 5 to 7 days
postsurgery, and dexamethasone (4 mg per day) was
administered for 2 additional days.

Drilling for site preparation was accomplished
with standard drills (620 RPM with internal and
external irrigation) in the center of the ridge.
Implants were determined at the end of the surgical
procedure to be clinically stable. Resorbable mem-
branes were used together with autogenous bone
grafting for 2 implant sites with buccal bone defects
and implant thread exposure. Augmentation with
autogenous bone without a membrane was per-
formed for 4 implant sites that demonstrated buccal
implant neck exposure.

Patients were seen at least once a month prior to
second-stage surgery. Radiographs of the implant
sites were taken prior to second-stage surgery, and
healing caps were placed (a mean of 7.9 months
after implantation, range 4 to 12 months). After
varying intervals, implants were restored with a
fixed prosthesis. The mean follow-up period was
31.9 months (range 3 to 100 months). The influ-
ence of gender and implant characteristics (type,
length, and diameter) on complications and the fail-
ure rate was evaluated.

RESULTS

The enrollment rate of the implants is shown in
Table 1. Follow-up lasted from the time of implant
placement until January 1999. There were 71 first
molar replacements and 16 second molar replace-
ments. The mean implant length was 12.46 mm
(range 10 to 18 mm) and the mean implant diame-
ter was 3.9 mm (range 3.25 to 5 mm) (Table 2).

Premature spontaneous implant exposures that
required the use of chlorhexidine rinses and oral
antibiotics without surgical intervention were
defined as minor complications. Those requiring
surgical intervention for curettage and primary clo-
sure were defined as major complications.5–8 There
were 19 complications, 18 minor (20.7%) and 1
major (1.2%); 4 implants were lost (4.6%). There
was no implant loss after loading (3 to 100 months
follow-up). Complications were evident in 17
(20.5%) of 83 non-failing implants. Two of the 4
failing implants demonstrated minor complications
(Table 3). Table 4 shows the relationship between
complications and implant characteristics. For
coated implants, there were 9 complications (36%)
of all coated implants, versus 8 of 62 (12.9%) non-
coated implants. Two types of cover screws were
used: high (external hex) and flat (internal hex).
Complications were evident in 11 (58%) of 19 high
cover screws and 6 (8.8%) of 68 flat cover screws.

The 5-year implant CSR was 95.4% (there was
no change in the CSR after the first year). The 5-
year CSR among males was 92.9%, versus 93.8%
among females.

DISCUSSION

The posterior maxilla is a challenging area for
implant dentistry. Absolute bone loss is generally
high in this region because it is affected by progres-
sive maxillary sinus pneumatization, although knife-
edged ridges are rarely found and ridge contours are

Table 1 Enrollment Rate

Year No. of implants Percentage of total

1990 2 2.3
1991 2 2.3
1992 14 16.1
1993 4 4.6
1994 7 8.0
1995 8 9.2
1996 13 14.9
1997 37 42.5

Table 2 Distribution of Implants by Length
and Diameter

No. of implants

Implant length (mean, 12.46 mm)
10 mm 30
12 mm 5
13 mm 34
14 mm 1
15 mm 4
16 mm 12
18 mm 1
Total 87

Implant diameter (mean, 3.9 mm)
3.25 mm 1
3.75 mm 47
3.8 mm 5
4.25 mm 8
4.5 mm 3
4.7 mm 19
5 mm 4
Total 87
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generally well rounded.9 Poor bone mineral density
in the posterior maxilla can also adversely affect ini-
tial implant stabilization because of insufficient con-
tact between implant and bone. This could influ-
ence force transmission to the bone.4,10,11

An overall failure rate of 35% in Type IV quality
bone has been reported.1 The failure rate increased
to 44% in Type IV bone in the maxilla, with most of
the failures at second-stage surgery. Presurgical
determination of Type IV bone for decreasing
implant failure has been recommended. In another
study12 that examined osseointegration of dental
implants with respect to their anatomic location,
there was a 71.4% success rate in the posterior max-
illa, compared to better results in other areas of the
mouth. However, in a 5-year follow-up report on
259 implants placed in posterior partially edentulous
arches, the overall cumulative survival rate was
97.2%.13 For 732 implants placed in the posterior
maxilla, the overall failure rate was 4.8% at 5 to 70
months after loading.14 The failure rate in Type IV
bone was only slightly higher than that in Types II
and III bone (5.5% versus 4.6%). The failure rate in
the entire molar area was 5.3%, compared with
4.5% in the premolar area (statistically insignificant).

The longitudinal clinical effectiveness of osseoin-
tegrated dental implants in posterior partially eden-
tulous patients has been studied.15 The overall
implant survival rate was 94.3%. In a survey of
1,203 implants conducted by Nevins and Langer,16

the use of osseointegrated implants to replace pos-
terior teeth in partially edentulous patients was

evaluated. Of 652 implants placed in the maxilla, 31
failed, for a success rate of 95.2%. In another study
conducted on 1,170 endosseous implants placed in
partially edentulous arches, it was concluded that
implant survival was independent of anatomic loca-
tion.17 Engquist et al2 reported a 20% failure rate of
maxillary implants placed to support overdentures;
78% of the failures were in Type IV bone. Both
reports suggested bone quality as a major prognos-
tic factor for implant success.

In a multicenter prospective study,18 a survival
rate of 92.4% was reported in the maxilla over 3
years. A survival rate of 93.6% after 1 year was
shown in 78 implants placed in the molar area for
single-tooth replacement.19 It was concluded that
replacement of a single molar by a single implant
can be a valid and successful surgical treatment
modality with a high survival rate.

The present study provides further information
on the outcome of implantation in the posterior
maxillary region. Although the bone quality in the
posterior maxilla is usually inferior to other areas of
the maxilla, predictability of implant therapy for
fixed prostheses seems evident by the high 5-year
CSR of 95.4%.

The influence of implant surface characteristics
on the survival rate of dental implants has been
studied.20 The survival rates of HA-coated and pure
titanium root-form implants (a total of 390
implants) were compared during a 6-year period.
Similar survival rates for both types were reported,
although most of the HA-coated implants were 

Table 4 Complications (Spontaneous Premature Implant
Exposure) with Respect to Implant Characteristics

Mean Mean High Flat
diameter length cover cover

Implant type (mm) (mm) screw screw Total

Total 4.01 12.37 11 6 17
HA-coated 4.13 12.57 7 0 7
Titanium plasma spray-coated 4.47 11.50 2 0 2
Commercially pure titanium 3.83 12.37 2 6 8

High cover screw: external hex or Spline implant cover screw; Flat cover screw: internal hex
implant cover screw.

Table 3 Characteristics of Failing Implants

Time of failure Length Diameter
Subject (mo. post-placement) Location (mm) (mm) Implant type Complications

1 13 Second molar 16 3.75 Commercially pure titanium screw No
2 6 First molar 10 3.75 Commercially pure titanium screw No
3 9 First molar 13 3.75 Commercially pure titanium screw Yes
4 12 First molar 13 4.7 Commercially pure titanium screw Yes
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generally placed in Type III and IV bone. This con-
clusion is compatible with that of Saadoun and
LeGall,21 who recommended the use of titanium
screw-type implants where bone quality is Type I.
For all other situations in which bone density
decreases and approaches Type IV, the use of cylin-
dric HA-coated implants is recommended, espe-
cially in the posterior maxilla.

The results of the present study support the use
of HA-coated implants in the posterior maxilla. Of
62 commercially pure titanium-screw type implants,
4 failed (survival rate of 93.5%), compared to a
100% 5-year CSR for the HA-coated and titanium
plasma-sprayed implants. Two of the failed implants
had previous minor complications.

Complications, or premature spontaneous expo-
sure of submerged implants, were first classified by
Schwartz-Arad and Chaushu.5–8 Recently, a new
classification was described,22 showing that early
perforation and partial exposure of the implant’s
covering device are a focus for plaque accumulation,
which may result in inflammation and possible peri-
implant bone loss. In the present study, premature
exposure was associated with implants having high
cover screws (11 of 17 complications), compared to
internal-hex implants with “flat” cover screws at the
crestal level (6 of 17 complications).

CONCLUSION

Implantation in the edentulous maxillary posterior
region is a predictable surgical procedure with a
high 5-year survival rate of 95.4%. The type of
implant used influences the likelihood of minor
complications between the 2 surgical stages.
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