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Background: Dental implant treatment has
been gradually considered as the treatment of
choice for patients with tooth loss, due to its very
high success rate.

Aim: To evaluate the clinical treatment out-
come and complications found in patients who re-
ceived implant supported and fixed restorations at
the Center of Excellence for Dental Implantology
clinic between January 2012 and December 2013.

Materials and methods: Data from implant

treatment records between January 2012 and De-

Pathawee Khongkhunthien

Accociate Professor; Dr. Center of Excellence for Dental
Implantology, Faculty of Dentistry, Chiang Mai

E-mail: pathawee@chiangmai.ac.th



Uy, WuAsns U7 38 auft 1 1.A.-1.8. 2560

BUANRUIARMUKNANITSAEIMRILTouTI AR Y
dienluudreehetios 1 U Tneinaeinlduszdiuany
ffawosnaiuifisninsannnnafisniummn
assmwetllutasihnlalaeldsesfimahaniieuosn
Tnsmydszfiudnwarmondiinuasmnifisussdolae
Fannaotlth uioimaiuieyaresaizunindou
fAnd

namsAne: ludissniiofeuunsiay 2556 o
sunAN 2557 fifthedniu 98 au 156 Malasuns
Snwmenniuiisuiapseuiiufaudy Tneainngu
Athe 98 A MINIAEEANFUN A RAMUNANTTS A
I¢viodu 60 AW 331 110 91 Temwudaind i
nnifisufidumailusioiu 3 f Andudess: 2.73
samanudusaresnaiiendsegiifesn: 97.27 du
Azunsndouiinussfigafomaiinsngnandagn
Wiguvaan $oua: 1545 mMInzmeuesnIzgniiin
Fuseuq Nniendulnauguuuuuuiuouuasly
WY 1T AaaLnT

syuazedusiewa: 91nnan1sAnINUIINlE
nnilufisuienaseuiiufauiuiisnnanuduion
gofiedona: 97.27 GomenndaoriunsAnwiig i
nainangdandnanifisunainduaiziiadugs
fignsonaz 15.45 dodumaGenitheiondumnanms
namMsTnwazdllumIaamsiiaAzunIAdoUA0

ypeAisula

AL NARUTBN AzuNIAdauINMIINTIAAY
Wisy AnusuSavesmavnIaiumay msladuiay

YUARAWUY

122

CM Dent J Vol. 38 No. | January-April 2017

cember 2013 were obtained. The patients were
recalled for clinical follow-up after 1 year of load-
ing. The term of the implant success was defined
related to the implant is still physically in the
mouth. Clinical indices were evaluated followed
by criteria of the International Congress of Oral
Implantologists (Pisa Consensus).

Results: Ninety eight patients with 156 im-
plants were treated with fixed restorations on
implants, 17 patients with 34 implants received
implant-retained overdenture treatment. Of 98
patients, 60 patients with 110 implants were able
to come for clinical follow-up. The total survival
rate of the implants with fixed restoration treatment
was 97.27% (3 implants failed). The most frequent
complication found in the study was abutment
screw loosening (15.45%). Marginal bone resorp-
tion was found mostly in a horizontal bone loss
pattern; the horizontal loss was less than 1 mm.

Conclusions: This study showed survival rate
of implant treatment was 97.27% and comparable
to the findings of other studies. Abutment screw
loosening was the most common complication
(15.45%). Regular recall of patients is strongly

suggested to reduce this complication.

Keywords: Dental implant, Implant complica-

tions, Implant survival, Fixed restorations
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Introduction

The term osseointegration was defined by Brane-
mark to describe a direct connection between artifi-
cial implants and living bone without ingrowth of
fibrous tissue at the interface.") In modern dentistry,
dental implants are considered as the best option for
missing tooth replacement. Long-term studies have
demonstrated a successful, long-lasting, and natural
looking outcome of implant treatment.

In a retrospective study, Jang® placed 6385
dental implants in 3755 patients from January 2000
to December 2009. One hundred and eight implants
failed and the survival rate was 96.33%. In this
study, implant success rate is influenced by various
factors such as age, implant type, length, location
and prosthesis type.

A systematic review to assess the five-year sur-
vival rate of 2126 implants showed that the estimated
rate for single implants amounted to 96.9%.®

Piek et al.®) revealed implant survival rates
from 92% to 98.6% in 460 implants supported sin-
gle crown in 141 patients, with varied loading and
insertion protocols. Total survival rate after one year
was 97.4%.

Despite the high survival rate of implant-sup-
ported prostheses and substantial improvements
within implant dentistry over time, complications
are still frequent. These complications can be clas-
sified into:!") Biologic complications related to the
biological process, bone loss of more than 2 mm with
soft tissue recession.® Technical complications are
mostly related to the materials and the design of the
components, such as abutment fracture, abutment
screw fracture, abutment screw loosening, misfit at
the implant- abutment junction , fracture of the im-
plant prosthesis, chipping of the veneering ceramic
and® esthetic complications related to soft tissue

discoloration and other esthetic problems.®
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Different factors may cause failures in implant
treatment. However, most implant failures have a
multi-factorial background, such as poor bone quality
and quantity, oral and general health, and the
patient’s oral habits."® Systemic diseases may have
an adverse effect to the prognosis of oral implants,
especially autoimmune diseases and chronic oral
diseases, such as erosive lichen planus, Sjogren’s
syndrome, leukoplakia, stomatitis, aphthous ulcera-
tion, lupus erythematosus, and diabetes mellitus.®')
The other variables that are within the control of
the clinician and potentiate the success or failure of
dental implant placement, include case selection, site
selection, design of prosthesis and recall protocol.
The experience and surgical skill of the clinician also
play a significant role in the success rate of dental
implants.(1?)

Implant success is as difficult to describe as the
success criteria required for a tooth that most com-
monly reported in term of the survival rate which
was defined related to the implant is still physically
in the place mouth or has been removed.'¥

On 5™ October, 2007, at Pisa, Italy, a Consensus
Conference modified the James—Misch Health Scale
approved periodontal indices that are used for the
evaluation of dental implant (Table 1). The primary
indices are pain, mobility and probing depth. Mar-
ginal bone loss are measured on periapical radio-
graphs which assess the mesial and distal marginal
bone next to the implant.'¥)

In addition, failure is divided into early (prior to
prosthetic treatment) or late (after after the implant
receives occlusal load) failure. Early failure is when
osseointegration fails. Such failure is due to bone
necrosis, surgical trauma, bacterial infection, inade-
quate initial stability or early occlusal loading.!'>

Late failure is failure that occurs after the im-

plant receives occlusal load. It occurs because of
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Table 1 Health scale for dental implants from Pisa, a Consensus Conference 2007.

A15109 1 BEAAATIAIINEUTIDBITIATIEN mMudennaviite T 2007

Health scale for dental implants

implant quality scale group

clinical conditions

I. Success (Optimum health)

a) No pain or tenderness upon function
b) 0 mobility
¢) <2 mm radiographic bone loss from initial surgery

d) No exudate history

I1. Satisfactory Survival

a) No pain on function

b) 0 mobility

¢) 2-4 mm radiographic bone loss
d) No exudate history

III. Compromised Survival

a) May have sensitivity on function

b) No mobility

¢) Radiographic bone loss > 4 mm (less than1/2 of implant body)
d) Probing depth >7 mm

¢) May have exudate history

IV. Failure (Clinical or absolute failure)

Any of the following

a) Pain on function

b) Mobility

¢) Radiographic bone loss > %2 length of implant
d) Uncontrolled exudates

e) No longer in mouth

infection or excessive loading.'®)

Radiographs play an important role in routine
clinical practice and also used for evaluating dental
implant success. The initial bone loss of bone-im-
plant interface normally starts at the crestal region,
especially after the first year of prosthesis loading.
Pattern of crestal bone loss to the first thread was
characterized by “saucerization”, which could be
often found radiographically around implant.!!” An
average of 1.5 mm of marginal bone loss from the
first thread was observed during healing and during
the first year after loading.'® In contrast, there was
an average of only 0.1 mm bone lost annually there-
after.

The purpose of this study was to evaluate the
clinical outcome of fixed restorations on dental im-

plants at the Center of Excellence for Dental Implan-

tology, Faculty of Dentistry, Chiang Mai University,
between January 2012 and December 2013.

Materials and methods
1. Patient Selection

A total of 190 implants were inserted in 115
patients who were referred to the Center of Excel-
lence for Dental Implantology, Faculty of Dentistry,
Chiang Mai University, between January 2012 and
December 2013. Of these, 156 Implants (98 patients)
were implant-supported fixed restorations.
2. Surgical Procedures

Surgical procedures were carried out under lo-
cal anesthesia. The dental implant system (PW+
Dental Implant System, Thailand) was used in the
study has been introduced to the market since 2007.

Various sizes of implants were employed (lengths of
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8,10, 12 or 14 mm and diameters of 3.3, 3.75,4.2 or
5.0 mm). All implants were placed by a total of six
different surgeons: two experienced senior surgeons
and four master degree students in oral implantology.
Experienced senior surgeons assisted at each surgery
performed by a master degree student for quality
assurance purposes. After surgery, oral antibiotics,
oral analgesics and an antiseptic mouth rinse were
prescribed. The wound healing was observed seven
days after surgery, then the sutures were removed.

A one-stage surgical protocol was applied in
most cases, except for surgical implant placement
with bone grafting or sinus floor elevation, when a
two-stage surgical protocol was applied. The dura-
tion of the healing period was selected according to
the surgical protocol,: a minimum of 12 weeks for
implants placed without simultaneous bone grafting
or sinus floor elevation procedures, and a minimum
of 24 weeks for implants placed with simultaneous
bone grafting or sinus floor elevation procedures and
also according to the patients’ availability.
3. Prosthesis procedure

If the clinical status of implants were stable i.e.,
no detectable mobility and no sign of peri-implant
infection, the prosthetic abutments for single crown
were inserted. The prostheses were delivered using
mostly cemented prostheses and other with screw
type. Following the prosthetic treatment, all patients
were in a maintenance program with recall visits at
three-month intervals. After 12 months following
implantation, all patients were recalled for annual ex-
aminations. The following parameters were assessed
by a dentist in the following sequence.
4. Descriptive Analysis

All data used for the retrospective analysis were
collected from patient records of the Center of Excel-
lence for Dental Implantology clinic. The following

parameters were recorded for the primary outcomes:
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» Demographics of the patients: age and sex

* Distribution of implants and fixed restoration
according to diameter and length

* Presence of systemic conditions

* Location of implant placement: anterior maxil-
la, posterior maxilla, anterior and posterior mandible

* Surgical procedure: Surgical procedures were:
Standard implant placement (implant placement
without bone grafting procedures)

Implant placement with bone grafting procedure
Implant placement with sinus floor elevation proce-
dure (either by a simultaneous or staged lateral win-
dow technique or simultaneous osteotome technique)
The patients were appointed for follow-up evaluation
(clinical and radiographic examination) of their den-
tal implants. Clinical examination included assess-
ment of pain, mobility and probing depths. Periapical
radiographs using the parallelling technique were
recorded to evaluate crestal bone loss (determined

in relation to the 3-mm length microthread.

Results
Descriptive Analysis

Patient Pool. During the period from 2012 to
2013, atotal of 98 patients received 156 implant-sup-
ported fixed restorations. There were slightly more
women (52, 53.06%) than men (46, 46.96%), the
mean age was 54.1 years (median, 55.0 years; range,
16 to 85 years) . Fifty-nine patients (61.19%) were
between 41 and 60 years old (Table 2).

Indications for implant placement. The sin-
gle- tooth gap was the most frequent indication when
combining indications in the maxilla and mandible,
accounting for 90 implants (57.70%), followed by
extended edentulous spaces, 43 implants (27.56%)
and distal extensions, 23 implants (14.74%) (Table

3).
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Table 2 Age and sex distribution of the patients
receiving dental implants
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B Anterior Maxilla

® Posterior Maxilla
| Maxilla

u Mandible

™ Anterior Mandible
H Posterior Mandible

Distal extension

Single-tooth gap

Extended edentulous
gap

Table 3 Distribution of implants according to indi-
cation.

M51991 3 IUTIMT LU TuT 1T

Diameters and Lengths of Implants. A di-
ameter of 3.75 mm (32.69%) and length of 12 mm
(53.84%) were the most common dimensions for the
implants placed. Diameter of 3.75 mm. and 4.2 mm.
were the most placed up to 101 implants (64.71%)
(Table 4).

Locations of implant placement. There were
slightly more implant treatments in the mandible (82
implants, 52.55%) compared to the maxilla (74 im-
plants, 47.45%). About half of the implants (48.07%)

were placed in the posterior mandible (Table 5).

10 | Length 14
Length 12
B O
4l m B N Lot 10
33 375 42 5 H Length 8
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Table 4 Distribution of implants according to
diameter and length.
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Table 5 Distribution of implants according to Lo-
cation.
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Table 6 Distribution of implants according to sur-
gical procedure.

A15199 6 1INTIIELATanAiaild lun3as

Surgical Procedures. A total of 95 implants
(60.89%) were conventional, simple implant place-
ments. Implants inserted with bone grafting technique
accounted for 33 implants (21.15%) and with sinus
floor elevation procedure, 23 implants (14.74%).

Lateral windows with simultaneous placement were
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more frequent than other techniques (12.82%)
(Table 6).

Type of fixation. Most dental implants used in
the Center were cement-retained (92.30%)(Table 7).
Of 98 patients, 60 patients (61.22%) with 110 im-

plants (70.51%) were able to return for follow-up.

Table 7  Distribution of implants according to type
of fixation.
M09 7 TIMIUTIAUT N T umuyiayesn1sia

AT
Type of Fixation No. Implant (%)
Cement-Type 144 (92.30)
Screw-Type 12 (7.70)
Total 156 (100)

Survival. Of 110 implants, three failed and
needed to be removed. Two failed in osseointegra-
tion which one placed simultaneously with lateral
window sinus and the other one in simple implant
placement. One implant failed from implant fracture
after six months of functional loading (Figure 1).
Survival rate was 97.27% (Table 8).

Complications. The most frequent complica-
tion was abutment screw loosening, 17 implants
(15.45%) in 11 patients. One patient had three loose
abutment screws of six implants placed. All cases
with abutment screw loosening were corrected with
rescrewing with the proper torque value according

to the manufacturer’s recommendations (Figure 2).
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Figure 1 A. Periapical radiograph showing signs

of implant fracture (red arrow), B. The
clinical status revealing implant fracture,
C. The fractured implant.
31117'1'1 A. PINFOTURIETIAUFAVAINITHIAYDITIA
Wiy (AAITUAY), B. AnBazNIIARTALEAY
Bomavinveusiadien, C. S1Aieuivinuazi

venul

Peri-implant mucositis was observed in two
implants (1.81%) from two patients. One loose
abutment screw resulted in plaque accumulation,
another had excessive cement around the implant.
The total number of complications in this study was
19 implants (17.09%).

Radiography. Radiographs were obtained of
110 implants in 60 patients. The radiographs of two

Table 8 Distribution of implant failures after one-year follow-up

AT 8 T1UNDYAYDU T AUTIYUTANARIAIEARITZEZIN AN IUNAN T

Distribution of implant failure after one-year follow-up
Reason Failure time Sex Smoking | Location | Diameter | Length Surgical
for failure procedure
1. Disintegration Early M No 26 4.2 10 Sinus lift
2. Disintegration Early F No 36 5.0 10 Standard
3. Implant fracture Late M Yes 46 4.2 10 Standard
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Figure 2 A, B. Clinical signs show gingival inflam-
mation and plaque accumulation around
implant and crown due to screw loosening.
C. Crown and screw after cleaning.

A, B. nwazn19ARLARTAIAITONEUDOY
IATOAUAZATINAUYBUIAUNIE TOUTIATIEL
unzATOUNL ﬁtﬁﬁzﬂﬂgmm C. Asouiuuas

NAFNAINITIIAIINFEZD A

implants could not be analyzed because a problem
with the x-ray machine occurred. Thus, 108 implants
were evaluated. Changes in marginal bone level were
measured at mesial and distal bone next to the im-
plant. In the study, marginal bone loss was mostly
found between 0-1 mm in 69 implants (63.88%)
(Not over 1/3 of the microthread). The most common
pattern of bone loss was of the horizontal pattern
(83.33%) (Table 9).

Discussion

Dental implants are considered as the treatment
of choice for missing teeth in modern dentistry.
Highly successful treatment results have been shown
in many studies.

According to the success criteria of the ICOI
Pisa consensus 2007, the primary criteria for as-

sessing implant quality are pain and mobility. The
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= Angular Pattern

= Horizontal Pattern

FEAUMIAZAIUOINT

0-1 mm 1-2 mm 2-3 mm >3 mm

Table 9 Pattern of crestal bone resorption from
radiographic evaluation.

151071 9 571;/[,4UUﬁ’IiNIN’IE/?/E]L?ﬂ?Z@f??E)U‘7 TN

presence of either one greatly compromises the im-
plant.

Implant failure is more simple to describe than
implant success or survival. A variety of factors, such
as any pain, vertical mobility, or uncontrolled pro-
gressive bone loss, usually contribute to the failure
of a dental implant.

The total survival rate for implants in this study
was 97.27%, a rate comparable to the rates reported
in earlier studies in the dental literature. A systematic
review of the survival rate of single implant abut-
ments supporting fixed prostheses with five-year
implant survival rates for single implants amount-
ed t0 96.9%. Similar data were reported in a ret-
rospective study of patients receiving 6385 dental
implants placed from January 2000 to December
2009; the survival rate was 96.33%.3) In a one-year
prospective clinical study by Piek etal.®) evaluating
460 implants, the total survival rate after one year
was 97.4% .

While the survival rate of implants in this study
was similar to earlier studies although the amount of
dental implants and follow-up time were less in our
study. Commonly, many failures of dental implants
develop before loading time, which is 2-3 month

after placement. So the number of failures after this
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time shows less affect to the result of survival rate,
only few failures are expected to occur.

A systematic review of the complications of
implant abutments supporting fixed prostheses by
Zembic et al. identified total complications of
19.10%. The most common complication was abut-
ment screw loosening, which ranged between 0.97%
and 17.25%. The complication rate was similar to
that in this study (17.26% vs 19.10%), but abutment
screw loosening was higher.

We concluded that the rate of abutments screw
loosening was higher than in prior studies because
the protocol for screw tightening was different. An
earlier protocol was performed only one time with
30 N-cm and this may lead to the abutment screw
loosening due to settling effects. Whereas using the
protocol used in 2013, the abutment screw tightening
was performed twice, with the abutment screw be-
ing tightened, first with 30N-cm , then after 10 min,
the screw was tightened again to reduce the settling
effects.

Adell et al."® reported an average amount of
crestal bone loss of 1.5 mm from the first thread
during healing and during the first year after loading.
In contrast, there was an average of only 0.1 mm
bone lost annually thereafter. The marginal bone loss
obtained in this study showed that 63.88 % of all
implants examined had < 1.0 mm of bone loss over
this observation period, which is lower crestal bone
loss than the findings in Adell’s study.

This may be caused by the use of a platform
switching implant, which enhance the long-term
bone conservation around implants. The concept that
platform switching help preserve bone resorption
by its connection, which moves the perimeter of
implant-abutment junction (IAJ) toward the center
of implant axis. Thus, bacteria are brought out more

inwardly and away from the bone crest.1%2? The
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platform switching also has biomechanical advantag-
es as it is designed to move the stress area centrally
to the perimeter of implant, in which the tension
force is distributed along the axis of the implants
and the shear force loaded on the cortical bone is
lower than conventional design.?" In conclusion,
dental implant in our study using platform switching
model resulted in a decrease in crestal bone loss in a
horizontal pattern.

Three cases had angular bone loss of more than
3 mm. One of them was an immediate placement, an-
other one had excessive cement around the implant.
The last one was in a patient with poor oral hygiene

due to loss of follow-up.

Conclusions

In 60 patients with 110 implants, the accumu-
lated survival rate was 97.27%, which is comparable
to earlier studies. Within the conditions of this study,
the follow-up period and the samples, the survival
rate of the PW+ dental implant system was consid-

ered a satisfactory finding.
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