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Systemic Status

ASA Physical Status Classification System

A normal healthy patient
A patient with mild systemic disease
A patient with severe svstemic disease

A patient with severe systemic disease that is a constant threat to life

a moribund patient who is not expected to survive with the operation

A declared brain-dead patient whose organs are being removed for donor
purposes
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Bleeding Abnormalities

Clin Oral Implants Re23009Sep20 Suppld:96-106.
What influence do anticoagulants have on oral implant therapy? A systematic review.
Madrid G Sanz M

Department of oral surgery, Oral Medicine and Hospital Dentistry, Department of Ambulatory Care and Community
Medicine, University of Lausanne, Lausanne, Switzerland. carlos.madrid@hospvd.ch

OBJECTIVES: This systematic review aims to assess the risks (both thromboembolic and bleedimdrotianagulation
therapy (OATpatient undergoing implant therapy and to provide a management protocol to patients under OAT undergoing
implant therapy. MATERIAL AND METHODS: Medline, Cochrane Data Base of Systematic Reviews, the Cochrane Central
Register of Controlled Trials and EMBASEN 1980to Decembe2008) were searched for Englidanguage articles

published betweeri966and2008 This search was completed by a hand research accessing the references cited in all
identified publications. RESULTS: Nineteen studies were identified reporting outcomes after oral surgery procedures (mostl
dental extractions in patients on OAT following different management protocols and haemostatic therapies). Five studies
were randomizeetontrolled trials (RCTs);1 were controlled clinical trials (CCTs) and three were prospective case series. The
OAT management strategies as well as the protocols during and after surgery were different. This heterogeneity prevented
any possible data aggregation and synthesis. The results from these studies are very homogeneous, reporting minor
bleeding in very few patients, without a significant difference between the OAT patients who continue with the vitamin K
antagonists vs. the patients who stopped this medication before surgery. Theseparsitive bleeding events were

controlled only with local haemostatic measures: tranexamic acid mouthwashes, gelatine sponges and cellulose gauzes's
application were effective.

Postoperative bleeding did not correlate with the international normalised ratio (INR) sthitusne of the studies was a
thromboembolic event reported.

CONCLUSIONSAT patients (INR4) who do not discontinue the AC medication do not have a significantly higher risk of
post-operative bleeding than ne@AT patients and they also do not have a higher risk ofppstative bleeding than OAT
patients who discontinue the medicatiom patients with OAT (INR4) without discontinuation, topical haemostatic agents
were effective in preventing posiperative bleeding.

OAT discontinuation is not recommended for minor oral surgery, such as single tooth extraction or implant placement,
provided that this does not involve autogenous bone grafts, extensive flaps or osteotomy preparations extending outside the
bony envelopeEvidence does not support that dental implant placement in patients on OAT is contraindicated.
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Diabetes
J Periodontol2009Nov80(11):1719-30.

Impact of diabetes mellitus and glycemic control on the osseointegration of dental implants: a systematic literature
review.

Javed FRomanos GE
Division of Research, Department of Dental Medicine, Karolinska Institute, Huddinge, Sweden. fawad.javed@ki.se

BACKGROUND: Implant treatment is an attractive substitute to traditional fixed/removable prosthetic appliances. In patients
with diabetes, dental implant therapy has been considered a contraindication. Hyperglycemia augments the severity of
periodontal disease, and glycemic control is an essential variable in determining the success of dental implants in subjects
with diabetes. Subjects with wetbntrolled diabetes may not be significantly compromised and can have high dental

implant success rates compared to individuals with poorly controlled diabetes. The focused questions addressed in this
systematic review were as follows: Can patients with diabetes be good candidates for dental implant therapy? And how doe
hyperglycemia and glycemic control influence osseointegration? METHODS: A systematic literature search of
MEDLINE/PubMeadlrticles published from982up to and including JuB009was independently performed by two

investigators. In addition, reference lists of original and review articles were searched. The search strategy was to use the
following terms in different combinations: dental implants, immediate implants, osseointegration, periodontal disease,
diabetes, hyperglycemia, metabolic control, and glycemic control. The search included studies on humans and diabetes
induced animal models. The selection criteria included all levels of available evidence. Suitable variables included the
implant survival rate among individuals with diabetes, effects of hyperglycemia and glycemic control on bone, and
maintenance of dental implants in subjects with diabetes. Articles published only in the English language were considered,
and unpublished data were not sought. RESULTS: We initially ideB8fgddies. Fifteen studies, which did not fulfill the
selection criteria, were excluded. The included studies reported that

poorly controlled diabetes negatively affects implant osseointegration; however, under optimal serum glycemic control,
osseointegration can successfully occur in patients with diabAteisnal studies have confirmed that osseointegration can

be successfully achieved in insutiontrolled rats with diabetes, whereas in uncontrolled rats with diabetes, the Hone

implant contact appears to decrease with time. The use of antiseptic mouthrinses aduygrahe maintenance helps in
achieving a successful dental implant osseointegration in subjects with diabetes. CONCLUSION: A successful dental impla
osseointegration can be accomplished in subjects with diabetes with

good metabolic control (serum glycemic level and hemogloimiA normal rangein a similar manner as in subjects
without diabetes.
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Diabetes

Clin Oral Implants Re8009Nov 18. [Epub ahead of print]
Effect of diabetes and metabolic control on de novo bone formation following guided bone regeneration.
Retzepi M Lewis MPDonos N

Periodontology Unit, Department of Clinical Research, UCL Eastman Dental Institute, London, UK.

Abstract Objectives: To evaluate histologically and morphometrically the effect of experimental diabetes
and metabolic control on de novo bone formation following guided bone regeneration (GBR). Methods:

Thirty-five Wistar ratavere allocated in three experimental grougs) uncontrolled, streptozotocin

induced diabetes (D); (b) insuaontrolled diabetes (CD); (c) healthy (A)standardised titanium

microimplant with sandblasted and aeedched surface was placed into the inferior border of the

mandible bilaterally. On the test site, the microimplant was covered with a titanium reinforced expanded
polytetrafluoroethylene membrane securely fixed in the mandible according to the GBR principle. The
contralateral site served as control. FollowB@days of healing, undecalcified sections were prepared

and planimetric measurements of the per cent vertical height of newly formed bone and the per cent new
bone-to-implant contact were performed. Results: In all experimental groups, at the GBR treated sites,
significant neeosteogenesis was observed.

Thevertical height of the newly formed bone and per cent bdaemplant contact were not statistically
significantly different among the F$1.3+/-7.2% and50+/-6.8%), D 80.5+/-13.4% and35+/-16.8%) and CD
(41.6+/-8.3% and39.9+/-6.5%) groupsHowever, uncontrolled diabetes was related to higher outcome
variability and increased rate of infectious complications. In the control sites, marginal bone loss was
observed in the D group, whereas, in the H and CD groups, minimal new bone formation was observed.
Conclusions: Significant de novo bone formation can be achieved via GBR treatment even in the presenc
of uncontrolled diabetes, although less predictably compared with the healthy status. nsedimted
metabolic control may reverse these adverse effects. To cite this article: Retzepi M, Lewis MP, Donos N.
Effect of diabetes and metabolic control on de novo bone formation following guided bone regeneration.
Clin. Oral Impl. Res. X009 000-000.
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Diabetes

Clin Oral Implants Re3009Aug20(8):796-801. Epub2009May 26.

Effect of diabetes mellitus and insulin therapy on bone density around osseointegrated dental implants:
a digital subtraction radiography study in rats.

de Morais JATrindadeSuedam IKPepato MTMarcantonio E JiWenzel AScaf G

Department of Oral Diagnosis and Surgery, Araraquara Dental School, S&o Paulo State UhNESE)
Sé&o Paulo, SP, Bragilianadearomorais@yahoo.com.br

OBJECTIVES:elmluate the effect of diabetes mellitus (DM) and insulin therapy on bone density around
osseointegrated dental implants by digital subtraction radiography (DSR).

MATERIAL AND METHODS: Forty implants were placed in tidlaacofit rats. After a healing period &f
months, the animals were divided into four groupsléfanimals each: @-month control group, sacrificed

at time (A), a diabetic group (D), an instlieated group (I) and 4-month control group (C). Durir®)

months, group | received subcutaneous doses of insulin, whereas groups C and D received only saline. T
animals in groups D, | and C were thereafter sacrificed. The glucose plasma levels (GPLs) were monitore
throughout the experiment. Film radiographs were taken at implant surgery and on the day of sacrifice.
The radiographs were digitized, and bone density in regions of osseointegration (OR) around the implants
was evaluated by quantitative DSR between baseline and final images. Differences in shades of gray
among the groups were assessed using ANOVA. RESULTS: GPLs were within normal range for groups A
and | and higher for group D. There was a significant difference in mean gray shade values in the OR of
subtraction images between groups I2¢+/-7) and | 136+/-5) (P<€.05) while there were no significant
differences between control groups A28+/-13) and C134+/-10) and the insulin group I. CONCLUSIONS:
DM impaired bone density around osseointegrated dental implant. Further, insulin therapy maintained
bone density in diabetic rats.
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J Dent Re2009Apr;88(4):367-71.
Glycemiccontrol and implant stabilization in type& diabetes mellitus.
Oates TWDowell SRobinson MMcMahan CA

Department ofPeriodontics University of Texas Health Science Center at San Ani8,
Floyd Curl Drive, San Antonio, 182293900, USApates@uthscsa.edu

Diabetes mellitus is considered a relative contiradication for implant therapy. However,
the effect ofglycemiclevel on implant integration in persons with diabetes remains poorly
understood. The hypothesis of this research was that papycemiccontrol is directly
related to shortterm-impairment implant stabilization. This prospective clinical study
evaluated10 non-diabetic individuals {2 implants) and20 persons with type2 diabetes G0
implants). Glycatedhemoglobin (HbACc) levels ranged from.7-12.6%. Implant stability was
assessed by resonance frequency analysis agieronths following placement. Minimum
stability levels were observe@-6 weeks following placement for akl2 implants.

Persons with HbAc > or =8.1% had a greater maximum decrease in stability from baseline
and required a longer time for healing, as indicated by return of stability level to baseline.
This study demonstrates alterations in implant stability consistent with impaired implant
integration for persons with type2 diabetes mellitus in direct relation to hyperglycemic
conditions.
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There is some evidence that the use of preoperative antibiotics and chlorhexidine mouth
rinses following implant placement may improve implant survival™ in diabetics.

Prevalence estimates of diabetes, 2025

<4%

SOURCE: DIABETES ATLAS THIRD EDITION, © INTERNATIONAL DIABETES FEDERATION, 2006

Dental implants are a suitable intervention for Type 2 Diabetics who
are well controlled and do not have other relevant risk factors. **
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Osteoporosis & Bisphosphonates

Med Oral Patol Oral Cir Buca009Janl;15(1):e52-7.

Implant treatment in patients with osteoporosis.

Mellado-Valero A FerrerGarcia J&alveCatala JLabaigRueda C

Department of Prosthodontics and Occlusion, School of Dentistry, Valencia University, Spain

Osteoporosis is very common, particularly in posnopausal women and is characterized
by a decrease in bone mass and strength.

Osteoporosis also affects the jawbone and it is considered a potential contraindication to
placement of dental implantd he present paper reviews the literature regarding the effect
of osteoporosis on osseointegration of implants. Experimental models have shown that
osteoporosis affects the process of osseointegration, which can be reversed by treatment.
However,studies in subjects with osteoporosis have shown no differences in survival of the
implants compared to healthy individuals. Therefore, osteoporosis cannot be considered a
contraindication for implant placemenOral bisphosphonates are the most commonly used
pharmacological agents in the treatment of osteoporosis.

Although there have been cases of osteonecrosis of the jaw in patients treated with
bisphosphonates, they are very rare and it is more usually associated with intravenous
bisphosphonates in patients with neoplasms or other serious diseases. Nevertheless, patien
treated with bisphosphonates must be informed in writing about the possibility of this
complication and must give informed consent. Ceasing to use bisphosphonates before

implant placement does not seem to be necessary. iy
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Clin Implant Dent Relat ReX)09Apr 23. [Epub ahead of print]
Implant Placement in Patients with Oral Bisphosphonate Therapy: A Case Series.

Shabestari GGhayesteh Y&hojasteh AAlikhasi M Moslemi N Aminian AMasaeli R
Eslami BTreister NS

Assistant professor, Tehran University of Medical Science, Prosthodontics and Dental
Research Center, Tehran, Iran.

ABSTRACT Background: Although the effect of bisphosphonates on dental implant
osseointegration is not clear, dental implant failures attributable to oral bisphosphonate
therapy have been reported in patients with osteoporosis. Purpose: The aim of this study wa
to evaluate implant survival in patients with a history of bisphosphonate therapy in a
retrospective survey. Materials and Methods:

A total of46 ITI implants placed iA1 osteoporotic patients (females; average difizyears,
range42-79 years)were evaluated with regard to probing depth, mobility, thread exposure,
and bleeding on probing. All patients were under oral bisphosphonate therapy. Results:

None of implants showed mobility and all patients could be considered free from peri
implantitis. Time of bisphosphonate therapy before and after implant insertion showed no
statistically significant influence on PD, BOP, and TE. Likewise, implant location, prosthetic
type, and opposing dentition had no statistically significant influence on the clinical and
radiological parameters of implants. Conclusion: Within the limitations of this study, it could
be concluded that neither being on oral bisphosphonate treatment before implant placement
nor starting bisphosphonate therapy after implant installation might jeopardize the

successful osseointegration and clinical and radiographic condition of the implants.
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Med Oral Patol Oral Cir Buc2aQ08Dec1;13(12):E755-60.

Oral implants in patients receiving bisphosphonates: a review and update.
Serra MPLIorca CPonat FJ

Stomatology Unit, Doctor Peset University Hospital, Valencia, Spain.

This review is made to establish the convenience of dental implant treatment in patients
receiving bisphosphonates or programmed to receive such drugs, with a description of their
mechanisms of action and the way in which they can affect the mandibular or maxillary bone
of dental implant candidates. In turn, a description is provided of the key elements for
evaluating the benefitisk ratio in patients treated with bisphosphonates who require oral
surgery. Clinicians must be aware of the potential risk of osteonecrosis in patients treated
with bisphosphonates via the oral or intravenous route.

When bisphosphonates are administered via the intravenous route, all invasive oral
procedures (including implant surgery) are contraindicagd should be avoided unless
absolutely necessary. The indications are more controversial in the case of bisphosphonates
administered via the oral route.

There is little literatureon the influence of oral bisphosphonates upon bone repair, and

there are not many published cases of mandibular or maxillary osteonecrosis among patient
that receive such medicatioiThe use of bisphosphonates is becoming increasingly
widespread, and the duration of such treatment is increasing. It would be of interest to
design studies to evaluate the risk factors of maxillary osteonecrosis among dental implant
patients receiving treatment with oral bisphosphonates, and to define biomarkers capable of
indicating the level of risk in the event of oral surgery in patients receiving such drugs.
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Clin Oral Implants Re3009Sep20 Suppl4:87-95.

What impact do systemically administrated bisphosphonates have on oral implant therapy? A systematic
review.

Madrid C Sanz M

Department of Oral Surgery, Oral medicine and Hospital Dentistry, Department of Ambulatory Care and
Community Medicine, University of Lausanne, Lausanne, Switzerland. carlos.madrid@hospvd.ch

OBJECTIVES: The aim of this systematic review is to evaluate, analysing the dental literature, whether: *
Patients on intravenous (IV) or oral bisphosphonates (BPs) can receive oral implant therapy and what
could be the risk of developifgsphosphonateelated osteonecrosis of the jaw (BRONJ)?

Osseointegrated implants could be affected by BP therapy. MATERIAL AND METHODS: A Medline searc
was conducted and all publications fulfilling the inclusion and exclusion criterial 966 until December
2008were included in the review. Moreover, the Cochrane Data Base of Systematic Reviews, and the
Cochrane Central Register of Controlled Trials and EMBASEL@8M0 Decembei2008 were searched

for EnglisHanguage articles published betwe&866and 2008 Literature search was completed by a

hand research accessing the references cited in all identified publications. RESULTS: The literature searc
renderedonly one prospective and three retrospective studi®€he prospective controlled nen

randomized clinical study followeghtients with and without BP medication up 3 months after implant
therapy. The patients in the experimental group had been on oral BPs before implant therapy for periods
ranging betweerl and4 years. None of the patients developed BRONJ and implant outcome was not
affected by the BP medicatiohe three selected retrospective studies (two casatrols and one case

series) yielded very similar results. All have followed patients on oral BPs after implant therapy, with
follow-up ranging betweer2 and4 years. BRONJ was never reported and implant survival rates ranged
between95% andl00%. The literature search on BRONJ including guidelines and recommendations founc
59 papers, from which six were retrievedmong the guidelines, there is a consensus on contraindicating
implants in cancer patients under M8Ps and not contraindicating dental implants in patients under eral
BPs for osteoporosiCONCLUSIONS: From the analysis of the one prospective and the three retrospectiv
series 217 patients), the placement of an implant may be considered a safe procedure in patients taking
oral BPs for syears with regard to the occurrence of BRONJ since in these studies no BRONJ has been

reported. Moreover, the intake of orddPs did not influence sheteérm (1-4 years) implant survival rates.
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Osteoporosis: Animal study

Clin Oral Implants Rea009Nov20(11):12727.

Osseointegration of titanium alloy and HAoated implants in healthy and ovariectomized animals: a
histomorphometric study.

Vidigal GM JGroisman MGregério LHSoares Gde A
Department at Grande Rio University, Dugue de Caxias, RJ, Brazil. vidigal@globo.com

OBJECTIVES: The objective of the present study is to evaluate the response to dental implants in healthy
and osteoporotic bone. MATERIALS AND METHODS: Ten ovariectomized (OVX) New Zealand rabbits
submitted to a hypocalcic diet arid shamaged rabbits were used. All animals were submitted to bone
mineral density (BMD) measurements before ovariectomy, andamsonths afterwards, using dual

energy Xray absorptiometry. The BMD measurements showed a significant loss of bone mass, between
the first and second examinations, only in the experimental group.(Bx After the bone mass loss

induction period, three different implants were installed in the proximal tibia metaphisis of each animal: a
titanium alloy implant (Ti), a plasnspray hydroxyapatit€oated implant (HA?S), and another implant

coated with hydroxyapatite with the biomimetic process (HA RESULTS: Afg&amonths,

histomorphometry showed boneto-implant contact (BIC) for Ti implants@3.09+/-13.74% in healthy
and66.09+/-30.01% in OVX animals. The BIC for theR$AWwa$4.83+/-15.65% and90.17+/-8.14% for

healthy and OVX animals, respectively, 8db6+/-5.30% and37.96+/-10.71% for the HAB implants

placed in the same conditions. The differences between the implants in healthy and OVX conditions were
not statistically significant (=05). The only significant difference within groups was observed in the
healthy animals between HB and Ti implants (B06). CONCLUSIOWithin the parameters used in this
animal model it was not possible to observe BIC differences between osteoporotic and healthy animals.

Postmenopausal status and mild osteoporosis are probably not
clinically relevant risk factors for implant loss in most patients. .
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Oral bisphosphonates induced osteonecrosis of the mandible
: A case report
Hyo-jeong Son', Ho-yeol Jang', Yun-seon Keum’, Jang-yeol Lee?, Hyoun-chull Kim', Sang-chull Lee'

'Department of oral and maxillofacial surgery, LivingWell Dental Hospital
“Department of oral and maxillofacial radiology, LivingWell Dental Hospital

Abstract (J. Kor. Oral Maxillofac. Surg. 2009:35:106-111)
-14 + *
Case report

A 84-year-old man came for dental examination to have his
missing teeth - the mandibular left first molar and second
molar - restored. The patient had a history of controlled dia-
betes mellitus and had recerved medicine for twenty years.
Also, he suffered from osteoporosis and received for two years
oral bisphosphonates, Fosamax (Merck Co. West Point, VA)
70mg/week. His general health state was approved by the
patient’ s physician, the bisphosphonate would be discontinued
for 3 months before the procedure.
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b. Ridge split ¢. Ridge expansion

d. Implantation e. Ridge augmentation f. Placement of absorbable membrane

Fig. 1. Surgical procedure




Fig. 2. Post operative wound healing was uneventful. Four months later, prosthesis of the implants were fabricated.




Medical Evaluation

A Systemic Status

A Bleeding Abnormalities
A Diabetes

A Pregnancy

A Medication

A Age

A Lifestyle
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Smoking

. 10, 14-16 P . Y
e Four found outcomes to be worse in smokers that were of statistical significance.

The relative risk of failure in smokers compared to non-smokers was available or able
to be calculated in 3 of these papers (RR= 1.5, 3.1, 2.5)

e One study investigated the effect of smoking on implant survival in patients who had
. ) 21, . e .
maxillary bone grafts™; success rates were significantly worse in smokers where about
one third of implants failed.
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