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This study evaluated the success rates of 50 full-arch maxillary and/or mandibular implant-supported fixed

complete dentures. After a mean follow-up time of 42.1 months, 269 implants remained in function, which

corresponded to cumulative implant success rates of 85.2% and an absolute success rate of 90.6% (269/297

implants). This study suggested that higher implant failure rates might be associated with a dental history of

bruxism (29.3%) vs no history of bruxism (4.6%) and surgeons with limited experience (�5 years; 12.2%) vs

surgeons with experience (2.4%).
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INTRODUCTION

P
rosthetic rehabilitation with an implant-
supported fixed complete denture
(ISFCD) has been well documented and
is a predictable treatment modality for
edentulous patients.1 Traditional guide-

lines for successful osseointegration have included
a healing period of 3 to 6 months without
functional loading.2,3 However, the use of an interim
removable prosthesis during the course of treat-
ment can be an inconvenience to patients.4

Recently, the immediate loading of ISFCDs was
advocated, and comparable success rates have
been reported.5–14 The placement of a provisional
prosthesis immediately after implant placement can

provide immediate esthetics and function, decrease
the number of patient visits, and reduce morbidity
of a second surgical intervention.4,15

This retrospective study evaluated the implant
success rates of immediately loaded maxillary and/
or mandibular ISFCD. Factors affecting implant
success rates and prosthetic survival rates were also
assessed.

MATERIALS AND METHODS

This study was approved by the institutional review
board of Loma Linda University and was conducted
in the Center for Implant Dentistry, Loma Linda
University School of Dentistry, Loma Linda, Califor-
nia. Treatment records were reviewed for patients
who received a full-arch maxillary and/or mandib-
ular ISFCD between January 1998 and December
2008. Patients were included if periapical radio-
graphs were available from the time of surgery
(with the attached prosthesis; T0) and at the last
follow-up (T1). Implant positions were represented
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by their corresponding tooth number. Patient

demographics (age and gender), date of implant

placement, and date of the final follow-up appoint-

ment were recorded.

Implant success was evaluated using a modifi-

cation of criteria proposed by Spiekermann and

Jansen16 where applicable:

� No implant loss.
� No mesial or distal vertical bone loss .4 mm as

assessed on periapical radiograph.

Marginal bone level (MBL) was measured using

periapical radiographs taken immediately after

implant surgery (T0) and at the last follow-up

examination (T1). The apical corner of the implant

neck was used as the reference line (RL) (Figure).

The marginal bone level was the distance between

the RL and the implant-bone contact.17 The value

was zero when the implant-bone contact point was

at or more coronal to the RL, and negative when the

implant-bone contact was more apical to the RL.

Measurements were made on the mesial and distal

aspects of each implant to the nearest 1 mm, and

the MBL changes between T0 and T1 were

calculated. A marginal bone loss greater than 4

mm at any individual implant site was indicative of

a failure.

The intraexaminer reliability of the MBL mea-

surements was determined by using double assess-

ments of MBL measured 3 months apart by one

examiner (T.J.) and expressed as the intraclass

correlation coefficient. The number for marginal

bone level measurements made in this study was

0.99.

Prosthesis failure included any provisional or

definitive prostheses that were deemed nonfunc-

tional and removed because of extensive implant

loss. Implant failure rates were determined for the

following categories:

� Type of prosthesis: provisional or definitive

prosthesis
� Surgeons’ surgical experience: .5 years or �5

years
� Surgical site: implant placement in previously

grafted healed sites (socket preservation, sinus

graft, socket preservation þ sinus graft, guide

bone regeneration (GBR) þ sinus graft, iliac crest

blockþ GBRþ sinus graft or Ti-Mesh GBRþ sinus

graft), implant placement in non-grafted healed
sites, or immediate implant placement

� Smoking
� Diabetes
� Bruxism
� Implant locations: maxillary anterior (MxA), max-

illary posterior (MxP), mandibular anterior (MdA),
or mandibular posterior (MdP)

� Implant diameter: 3.0 mm to 3.5 mm, 3.6 mm to
4.5 mm, or 4.6 mm to 5.0 mm

� Implant length: 8.0 mm to 10.0 mm, 10.1 mm to
14.0 mm, or 14.1 mm to 16.0 mm

� Opposing dentition: natural dentition, implant-
tissue-supported overdenture, implant-supported
overdenture, ISFCD, complete denture, natural
dentition with removable partial denture, or full-
arch implant-supported fixed partial denture.

Prosthetic complications included any provision-
al or definitive prosthesis, such as acrylic resin base
fracture, broken denture teeth, screw loosening,
screw fracture, and/or framework misfit. Framework
misfit was assessed at the time of prosthesis
placement using a panoramic radiograph.

STATISTICAL ANALYSIS

Life table analysis was used to estimate the progress
of implant success over time. The implant failure
rates associated with each recorded parameter were
represented using descriptive statistics.

FIGURE. Measurement of marginal bone level (MBL).
Reference line (RL) is at the apical corner of the implant
neck. Zero and positive values were given when the MBLs
were at or coronal and apical to the RL. Negative values
were given when the MBLs were apical to the RL.
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RESULTS

A total of 45 patients received 50 full-arch immedi-

ately loaded maxillary and/or mandibular ISFCDs.

The subject population comprised 18 male and 27

female patients between the ages of 25 and 88 years

(mean age ¼ 61.5 years). Eight patients were

smokers and one patient had diabetes. Five patients

were treated with a maxillary and mandibular ISFCD,

and the remaining 40 patients received a single-arch

ISFCD. A total of 297 implants were placed in 50 jaws

(147 implants in 21 maxillary arches, 150 implants in

29 mandibular arches). This included 233 TiUnite

(168 NobelReplace Tapered Groovy; 38 Replace

Select Tapered; 27 NobelSpeedy Replace, Nobel

Biocare, Yorba Linda, Calif), 54 HA-coated (7 Steri-

Oss Hex-Loc, Nobel Biocare; 47 Tapered Screw-Vent,

Zimmer Dental, Carlsbad, Calif), and 10 grit-blasted,

acid-etched threaded (10 Xive, Dentsply Friadent,

Mannhein, Germany) implants.

Afterameanfollow-uptimeof42.1months(range¼1

to 125.5 months), 269 implants remained in function

with ,4 mm of MBL change corresponding to the

cumulativeimplantsuccessratesof85.2%andabsolute

successrateof90.6%(269/297)(Table1).

Tables 1 through 10 display the number and
percentage of failed implants in relation to the
various recorded parameters.

DISCUSSION

Short- and long-term studies involving full-arch
immediately loaded maxillary and/or mandibular
ISFCDs have reported success/survival rates of
92.7% to 100.0%.5–14 Comparatively, a lower cumu-
lative implant success rate of 85.2% and an absolute
success rate of 90.6% (269 of 297) (Table 1) were
observed after a mean follow-up time of 42.1
months (range ¼ 1 to 125.5 months) in this study.

In this study, 15 of 81 implants (18.5%)
supporting provisional prostheses and 13 of 216
implants (6.0%) supporting definitive prostheses
failed (Table 2). It is interesting to note that similar
implant failure rates were observed when compar-
ing all resin (18.3%) and metal-resin (19.0%)
provisional prostheses. Regardless of the incidence
of implant failure, no prosthesis failure was ob-
served in this study.

The experience of the surgeon and the com-
plexity of the surgical procedure have a strong

TABLE 1

Life table analysis

Time Interval
(months)

Total No. of
Implants

No. of Implant
Successes

No. of Implant
Failures

Absolute Implant
Success Rate

Cumulative Implant
Success Rate

0–12 284 284 13 0.956 0.956
13–24 241 241 0 1.000 0.956

25–36 204 194 10 0.951 0.909
37–48 111 109 2 0.982 0.892

49–60 67 64 3 0.955 0.852
61–72 40 40 0 1.000 0.852

73–84 18 18 0 1.000 0.852
85–96 6 6 0 1.000 0.852

97–108 6 6 0 1.000 0.852
109–126 6 6 0 1.000 0.852

Overall (0–126) 297 269 28 0.906 0.852

TABLE 2

Implant failures during provisionalization vs after definitive prosthesis placement

No. of Implants

Implant Failures

No. of Prostheses

Prostheses Failures

No. % No. %

Provisional prosthesis 81 15 18.5 11 0 0

All resin prosthesis 60 11 18.3 8 0 0

Metal-resin prosthesis 21 4 19.0 3 0 0

Definitive prosthesis 216 13 6.0 39 0 0
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influence on future implant success.18,19 Lambert et
al18 found that implants placed by surgeons with
less experience (,50 implants) failed twice as often

as those place by surgeons with more experience
(.50 implants). Similarly, in this study, the implant
failure rate for 2 surgeons with .5 years of surgical
experience was 2.4% (2 of 85 implants), whereas the

remaining 18 surgeons, that is, those with �5 years
of surgical experience, incurred an implant failure
rate of 12.2% (26 of 212 implants) (Table 3).

It has been suggested that immediately loaded
implants placed in fresh extraction sites pose a high

risk for implant failure compared with those placed
in healed sites.20–22 This can result from reduced
implant stability as extraction sites do not allow the

implant to engage bone circumferentially through-
out the length of the implant and/or the presence
of residual infection from the failing tooth.23–27 De
Bruyn and Collaert27 reported significantly higher

implant failure rates (39%) in extraction sites
compared with healed sites (0.7%). Higher implant
failure rates were observed in this study in the
immediate implant placement groups (7/31 ¼
22.5%) compared with non-grafted healed-site

groups (14/180¼ 7.8%) and the grafted-healed site
groups (7/86¼ 8.1%) (Table 4).

Various augmentation techniques and materials

have been used to regenerate the alveolar process
in preparation for implant placement.28,29 Further-

more, implants placed in augmented sites have

been reported to have reasonable success and

predictability.30–36 In this study, a high implant
failure rate (3/6 ¼ 50%) was observed in the iliac

crest block þ GBR þ sinus graft group (Table 4). It

could be speculated that bone maturation could be
a contributing factor for high failure rates.28

The effects of patient-related risk factors and their

influence on implant success and failure have been
evaluated.37–41 Moy et al38 reported that smoking,

diabetes, head and neck radiation, and postmeno-

pausal estrogen therapy were correlated with an

increased rate of implant failure. Similarly, Goodacre
et al37 reported a high incidence of implant failure

associated with patients with diabetes (9%) and

smokers (11%). In this study, a higher implant failure
rate was observed in patients with diabetes (28.6%)

vs patients who did not have diabetes (8.5%), and

comparable failure rates were observed in both

smokers (9.7%) and nonsmokers (9.4%). These results
differ from those of from previous studies that

reported significantly higher implant failure rates in

smokers (11%) than in nonsmokers (5%) (Table 5).37,39

It has been reported that bruxism may cause

unfavorable occlusal forces to implants, ultimately

leading to bone loss and implants failures.42 In a

recent review of the literature, Lobbezoo et al43

TABLE 3

Implant failures according to surgeons’ experience

Surgeons’
Experience No. of Implants

Implant Failures

No. %

.5 years 85 2 2.4
�5 years 212 26 12.2

TABLE 4

Implant failures according to surgical procedure*

Surgical Procedure No. of Implants

Implant Failures

No. %

Implant placement in previously grafted healed sites 86 7 8.1

Socket preservation only� 7 0 0
Sinus graft only� 16 2 12.5

GBR only� 0 0 0
Socket preservation þ sinus graft� 8 0 0

GBR þ sinus graft� 42 2 4.8
Iliac crest block þ GBR þ sinus graft� 6 3 50.0

Ti-Mesh GBR þ Sinus graft� 7 0 0

Implant placement in non-grafted healed sites 180 14 7.8
Immediate implant placement 31 7 22.5

Total 297 28 9.4

*GBR indicates guide bone regeneration; Ti, Titanium.
�Subset of implant placement in grafted healed site.
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stated that although there is insufficient evidence to
support or refute the relationship between bruxism
and implant failure, a careful approach is still
recommended. Guidelines to minimize implant
failures in patients with bruxism have included
increasing the number of implants, improving the
occlusion scheme, and incorporating an occlusal
stabilization splint after treatment.43 In this study, a
higher implant failure rate was reported with patients
with bruxism (29.3%) compared with patients with-
out bruxism (4.6%) (Table 5). Because of the nature of
this study, it was difficult to evaluate whether these
guidelines had been applied during patient treat-
ment. The results from this study suggested that
patients with a history of bruxism might be
contraindicated for immediately loaded ISFCDs.

With respect to bone quality, studies have shown
that implant failure rates are higher in the maxilla
than in the mandible, and the area of the lowest
failure rate is in the anterior mandible and the
highest failure rate is in the posterior maxilla.37,44–46

Although the implant failure rates in this study were
highest in the MxP region (11.4%), the differences,
compared with the failure rates at other regions
(7.4%, 9.2%, and 9.5% for MxA, MdA, and MdP
regions, respectively; Table 6), were not as great as
previously reported in the literature.37,44,45 Further-
more, the higher implant failure rate in MxP reported
in this study may be attributed to the fact that most
of these implants were placed in grafted sites (7/9).
These results suggest that the implant prognosis
should not be made solely according to the implant
location in relation to different sextant of the mouth.

The use of short implants (�10 mm) has been
controversial.47–55 Some studies have reported
higher failure rates associated with short implants
(�10 mm),37,47–50 whereas others have reported

good success.51–54 Potential factors contributing to

the failure of short implants include implant

surface,54 implant geometry,55 bone quality,51,52

and biomechanical stress.54 When these factors are

appropriately selected and managed, a predictable

outcome can be achieved with short implants.53,54

Therefore, implant length may not be a primary

factor to distribute prosthetic loading to the bone-

implant interface.54 In this study, it is interesting to

note that implants with a length of 14–16 mm had a

higher failure rate (20.4%) than the shorter implants

(Table 7). However, the failures in the group with

implant lengths of 14–16 mm were all distributed

among 4 patients with bruxism. Consequently, the

implant failures appeared to be affected by patient-

related risk factors (bruxism) rather than implant-

related risk factors (implant length).

Finite-element analysis studies have suggested

that implant diameter has a more significant impact

on stress distribution than implant length.56 In-

creasing implant diameter appears to reduce strain

to the surrounding crestal bone, thereby preventing

further bone remodeling.57 The results of this study

TABLE 6

Implant failures according to implant location*

Implant Location No. of Implants

Implant Failures

No. %

MxA 68 5 7.4
MxP 79 9 11.4

MdA 76 7 9.2
MdP 74 7 9.5

Total 297 28 9.4

*MxA indicates maxillary anterior; MxP, maxillary posterior;
MdA, mandibular anterior; MdP, mandibular posterior.

TABLE 5

Implant failures according to patient’s habits and
medical and dental status

No. of Implants

Implant Failures

No. %

Smoking status Yes 62 6 9.7

No 235 22 9.4
Diabetes Yes 14 4 28.6

No 283 24 8.5
Bruxism Yes 58 17 29.3

No 239 11 4.6

Total 297 28 9.4

TABLE 7

Implant failures according to the implant diameter
and length

Implant Size (mm) No. of Implants

Implant Failures

No. %

Diameter

3.0–3.5 mm 34 6 17.6

3.6–4.5 mm 232 20 8.6
4.6–5.0 mm 31 2 6.5

Length

8.0–10.0 mm 62 4 6.5
10.1–14.0 mm 186 14 7.5

14.1–16.0 mm 49 10 20.4
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indicate that implant failures were inversely corre-
lated to the implant diameter. (Table 7) Therefore,
when it is possible, the use of implants with a
diameter �3.5 mm should be avoided for immedi-
ate-loading situations.

It has been reported in the literature that the
maximum bite force associated with natural teeth
and/or an implant-supported prosthesis are higher
than with a removable prosthesis.58 The general
agreement seems to indicate a correlation between
high masticatory forces and increased rates of
implant failure.59 This concurs with the results of this
study, where a higher implant failure rate (27/262¼
10.9%; Table 8) was observed when the ISFCD was
opposing natural teeth and/or an implant-supported
prosthesis rather than when it was opposing a
removable prosthesis (1/35¼2.1%; Table 8). It should
be noted that proper management of the occlusal
scheme and occlusal contacts of the prosthesis may
influence treatment outcome; however, these factors
were not accounted for in this study.

Prosthetic-related complications, such as acrylic
resin fracture, screw loosening, screw fracture, and

prosthetic misfit, are common and have been

reported in the literature.60–62 In this study, similar

incidence rates of prosthetic complications were

observed in most categories for both provisional

and definitive prostheses (Tables 9 and 10). The only

exception was the incidence of prosthesis misfit,

which occurred at the highest frequency among all

complications during the provisional stage (24%;

Table 9) and the lowest in definitive prosthesis (0%;

Table 10). Of the 12 provisional prostheses that

experienced misfit, 27% (9/33) of these implants

failed. It is important to note that a small number of

the prostheses placed immediately after implant

placement were definitive. Therefore, special care

should be taken when fabricating and fitting the

prosthesis (provisional or definitive) when perform-

ing an immediately loaded ISFCD procedure.

CONCLUSIONS

After a mean follow-up period of 42.1 months, the

cumulative implant success rate was 85.2%, with an

TABLE 8

Implant failures according to the opposing dentition

Opposing Dentition No. of Implants

Implant Failures

No. %

Natural dentition 133 18 13.5
Implant-tissue-supported overdenture 8 0 0

Implant-supported overdenture 5 0 0
Implant-supported fixed complete denture 108 7 6.5

Implant-supported full-arch fixed partial denture 8 2 25.0
Complete denture 19 1 5.3

Natural dentition with removable partial denture 16 0 0

Total 297 28 9.4

TABLE 9

Incidence of prosthetic complications with interim
prosthesis

Prosthetic Complication

No. of Prostheses
(No. of Incidences)/

No. of Prostheses
Incidence
Rate (%)

Misfit 12 (12)/50 24.0
Acrylic resin base fracture 8 (20)/50 16.0

Broken denture teeth 6 (15)/50 12.0
Screw loosening 2 (2)/50 4.0

Screw fracture 0 (0)/50 0

Total 18* (49)/50 36.0

*Indicates that more than one prosthetic complication
occurred in one prosthesis.

TABLE 10

Incidence of prosthetic complications with definitive
prosthesis

Prosthetic Complication

No. of Prostheses
(No. of Incidence)/
No. of Prostheses

Incidence
Rate (%)

Broken denture teeth 5 (9)/35 14.2
Acrylic resin base fracture 3 (5)/35 8.6

Screw fracture 1 (1)/35 2.9
Screw loosening 0 (0)/35 0

Misfit 0 (0)/35 0

Total 6* (15)/35 17.1

*Indicates that more than one prosthetic complication
occurred in one prosthesis.
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absolute success rate of 90.6%. Within the confines
of this retrospective study, the results of this study
suggest that higher implant failure rates might be
associated with patients reporting a history of
bruxism (29.3%) vs those without bruxism (4.6%)
and surgeons with limited experience (�5 years;
12.2%) vs experienced surgeons (2.4%). However,
further controlled studies are needed for more
meaningful and definitive conclusions.

ABBREVIATIONS

GBR: guide bone regeneration

ISFCD: implant-supported fixed complete denture

MBL: marginal bone level

MdA: mandibular anterior

MdP: mandibular posterior

MxA: maxillary anterior

MxP: maxillary posterior

RL: reference line
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56. Himmlová L, Dostalova T, Kacovsky A, Konvickova S.
Influence of implant length and diameter on stress distribution: a
finite element analysis. J Prosthet Dent. 2004;91:20–25.

57. Hsu JT, Fuh LJ, Lin DJ, Shen YW, Huang HL. Bone strain and
interfacial sliding analyses of platform switching and implant diameter
on an immediately loaded implant: experimental and three-dimen-
sional finite element analyses. J Periodontol. 2009;80:1125–1132.

58. Fontin-Tekamp FA, Slagter AP, Van Der Bilt A, et al. Biting
and chewing in overdenture, full dentures, and natural dentitions. J
Dent Res. 2000;79:1519–1524.

59. Misch CE, Suzuki JB, Misch-Dietsh FM, Bidez MW. A positive
correlation between occlusal trauma and peri-implant bone loss:
literature support. Implant Dent. 2005;14:108–116.

60. Allen PF, McMillan AS, Smith DG. Complications and
maintenance requirements of implant-supported prostheses pro-
vided in a UK dental hospital. Br Dent J. 1997;182:298–302.

61. Naert I, Quirynen M, van Steenberghe D, Darius P. A study
of 589 consecutive implants supporting complete fixed prostheses.
Part II: prosthetic aspects. J Prosthet Dent. 1992;68:949–956.

62. Hemmings KW, Schmitt A, Zarb GA. Complications and
maintenance requirements for fixed prostheses and overdentures
in the edentulous mandible: a 5-year report. Int J Oral Maxillofac
Implants. 1994;9:191–196.

476 Vol. XXXVIII / Special Issue No. One / 2012

Immediate Loading of Implant-Supported Fixed Complete Dentures



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU ([Based on 'AP_Press'] Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




