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Systemic reactions of
intraosseous (vascular,
spongy) anesthesia
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Fig 1 Periapical radiographs of TPS-
coaled Bicon implants in the mandibular
left posterior area restored with titanium
abutments with spherical bases and
metal-ceramic crowns. Note the peri-
implant bone gain between the day of
crown insertion (2001, left) and the final
recall appointment (2007, right). This
patient was taking 1,600 mg of ibuprofen
daily to control arthritic pain.
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Table 1a Descriptive Statistics for Predictor Variables and Univariate Model for Stress-Related Factors

Associated with Changes in Peri-Implant Bone Levels: Factors that May Affect the Amount of Force

Variable MNo./mean (range) Percent Parameter estimate (95% Cl)* Robust P
Position in the arch
Jaw -0.1(-0.3, 0.11) 37
Maxilla 182 58.9
Mandible 134 41.1
Lacation =0.01 (=0.27, 0.25) 92
Anterior 81 249
Posterior 245 758.2
Masticatory dynamics
Gender (n = B1) -0.03 (-0.28, 0.22) B0
Women 45 55.6
Men 36 44 .4
Age at implant placement 58.7 (27.8 to 91.8) =0.01 (-0.02, 0.06) A
Physical status
Disease/medications (n = 81)
None 53 65.4 -0.03 (-0.28, 0.22) 79
HEP (all) 13 16 0.08 (-0.20, 0.38) 54
HEP (calcium-channel blockers only) & 7.4 0.23 (-0.24, 0.75) 28
Osteoporosis/bisphosphonates 4 4.9 -0.36 (-0.85, 0.14) A6
Diabetes 3 ar -0.83 (-1.29, -0.37) 0008
Hypothyroid 7 8.6 0.27 (-0.17, 0.7) .24
NSAIDs 13 16.1 0.39 (0.10, 0.68) 01
Cholasterol-lowering drugs 15 18.6 -0.17 (-0.46, 0.13) 25
Antidepressants, antipsychotics T 86 -0.17 (-0.%, 0.17) 34
Hormone replacement therapy T BB =0.01 (=0.44, 0.42) 96
Diuretics 2 2.5 0.58 (-0.14, 1.3} A2
Gastroesophageal reflux medications 2] 9.9 0.1(-0.23, 0.43) 56
Anticoagulants 2 25 -0.17 (-0.91, 0.57) 56
Antiallergy medications 2 2.5 =0.37 (-1.31, 0.57) 43
Calcium supplements 5 6.2 0.12 (=0.4, 0.65) BT
Multivitamins 3 3T 0.74 (-0.07, 1.55) 08
ASA status (n = B1) 0.07 (-0.78, 0.98) B4
Tobacco use {(n = 81) B 99 =0.09 (=0.46, 0.27) B0
Oppasing arch/occlusal variables Fl’gZI:“'eriapicaI radiog{"aphs ofab x 8—mn? HA—coateq Bicon implant in the
mandibular left posterior area restored with a ceramic crown cemented to a
Occlusal contacts 23 718 -0.11(-0.35.0.13) -36 titanium stealth shoulder abutment. Note periimplant bone changes between
Lateral guidance -0.12{-0.35, 0.11) -30 the day of crown insertion (2002) and the recall appointments (2003, 2005, and
Implant restoration guiding excursions 62 205 -0.05 (-0.29, 0.19) 69 2010). This patient took rofecoxib and diclofenac during the years of follow-up.
Mean no. of teeth guiding on left working 5(0to12) -0.03 (-0.07, 0.01) A9
Mean no. of teeth guiding on right working 4(1to12) 0.006 {-0.04, 0.06) B3
Type of occlusion (Angle)
Class | 190 E9.6 0.27 (-0.12, 0.36) 03
Class Il 76 238 =-0.01 (-0.32, 0.30) .93
Class Il 53 16.6 -0.45 (-0.76, -0.14) 0086
Type of opposing structure
None 10 31 1
Tooth 231 722 0.4 (0.1, 0.6) L001%
Implant 75 234 -0.3(-0.6, -0.09) 007
Complete denture 4 1.3 t
Type of opposing material
None 11 3.4 1
Tooth structure 121 3r.s T
Ceramic 114 35,6 -0.17 (-0.38, 0.04) d1
Metal 21 6.6 0.17 (-0.21, 0.55) .38
Acrylic/composite resin 53 16.6 -0.4 (-0.6, -0.08) 0z
Type of restorative technigue
Crown cemented on a prefabricated 88 252 0.21(0.02, 0.4) 03
abutment with a spherical base
IAC 228 69.9 -0.08 (-0.31, 0.15) 50
Stress multipliers
Mean mesiodistal crown width 7.6 (4.4 to 12) 0.04 (-0.02, 0.1) 25
Mean buccolingual crown width B6(4.91012.4) 0.01 (0.1, 0.12) B2
Mean distance to mesial adjacent structure 2.7 (0.2 tn 9.6) 0.002 (-0.06, 0.06) 4
Mean distance to distal adjacent structure 2.2(0.21012) 0.05(-0.01, 0.11) A2
Mean distance to mesial and distal adjacent 2.7 (0.4 t0 8) 0.04 (-0.03, 0.11) 25
structures
e e el =l £ Fig 3 Periapical radiographs of a 5 x 8-mm HA-coaled Bicon implant in the
Mednendasteslimpiank heizht B3 todl) 0.003 006, 0.106) S mandibular right posterior area restored with a metal-ceramic crown
Mean crown-to-implant ratio 16108t 5.0) -0.11 (-0.36, 0.14) 37 cemented to a titanium prefabricated abutment. Note the crestal bone gain
HEF = high blood pressune; 1AC = Integrated Abutment Crown (Bicon). between crown insertion (2001) and the last recall appointment (2009); the
*05% confidence interval: parameter estimate + 1.96 (standard error), bone has grown coronal to the implant-abutment interface and toward
"Stalistical analysis not performed because of a small number of observations the spherical base of the abutment. This patient used daily doses of celecoxib
;Uppnsm; structure tooth and opposing surface tooth structure are similar variables. or ibuprofen to control arthritic pain.
Four of six implant failures were caused by bone loss,
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Table 1b Descriptive Statistics for Predictor Variables and Univariate Model for Stress-Related Factors

Associated with Changes in Peri-lmplant Bone Levels: Factors that May Affect The Functional Area

Varlable No./mean (range)  Percent  Parameter estimate (95% CI)* Robust P
Bone quality
Type 2 15.1 15
Type 3 29.9 .34
Type 4 85 27
Bone augmentation before implant B8 B5
Bone augmentation at implant placement 26.2 k|
Implant coating
Uncoated 6.2 £1
Titanium plasma spray 24.1 003
Hydroxyapatite 69.8 008
Implant diameter
3.5 mm 13.2 03
4 mm 191 A5
4.5 mm 24.3 a7
Smm 3B8.2 A4
& mm 5.2 76
Implant length
& mm 4 .18
8 mm 54.6 .25
11 mm 41 53
14 mm 0.3 t
Implant size (width = length)
6 » & mm 13 4 -0.33 (-0.81, 0.15) 18
3.5 x 8mm 3 0.9 f
4 = B mm 13 4 -{.39 (-0.885, 0.08) A0
4.5 = 8 mm 59 18.3 -0.07 (-0.33, 0.19) E0
5 x 8 mm a7 a0 0.21 (0.01, 0.41) 04 Fig 4 Perifapical radiograpl}s ofa 5 x 8-mm HA.—coate.d Bicon implant in
the mandibular left posterior area restored with an integrated abutment
6 x 8 mm 4 1.2 ! crown. Note the gradual crestal bone gain around the spherical base of
Implant size (width = length) the abutment between crown insertion (2001) and the recall appointments
3.5 % 11 mm 40 12.4 0.01 (-0.29, 0.31) 84 (2003, 2005, and 2007). The patient was taking 162.5 mg of acetylsalicylic
4% 11 mm 47 14.8 0.02 (~0.26, 0.30) 88 acid f(')r' carl'ﬁova'scularprevention and 800 to 1,600 mg of ibuprofen for
arthritic pain daily.
4.5 % 11 mm 20 6.2 0.19 (-0.22, 0.60) 1
5 x 11 mm 26 81 -0.45 (-0.83, -0.07) 02
Mean implant stability {Periotest) 0.06(-8to9) =0.05 (=0.09, =0.01) 01
Soft tissue variables
Mean Plaque Index 0.98 (01t 2) -0.05 (-0.19, 0.09) 42
Mean Sulcular Bleeding Index 0.44 (0 to 3) =0.18 (-0.35, 0.03) 01
Mean Gingival Index 0.71 (0 to 3) =0.21 {-0.37, -0.05) 006
Mean probing depth (mesial + distal) (mm) 3.19(1.5t0 6) -0.18 (-0.33, -0.05) 01
Mean width of keratinized mucosa (mm) 1.1(0t5) -0.04 (-0.14, 0.06) A4
Papilla size (Jemt class) {0 to 5) 0.04 (-0.06, 0.14) 39
Dental history
Reason for tooth loss
Trauma,/fracture 64 251 0.15 (-0.05, 0.35) A6
Caries 74 29 -0.06 (-0.25, 0.13) 5T
Infection of endodontic ar periodantal origin 50 196 -0.01 (-0.28, 0.26) g1
History of endodontic treatment 101 51 =0,009 (-0.17, 0.15) 82
Adjacent to endodontically treated tooth 56 17.2 0.04 (-0.21, 0.28) a7
Adjacent structures
One tooth 21 6.6 0.23 (-0.15, 0.61) 23
Two teeth 53 16.5 0.006 (-0.26, 0.28) a7
One implant 41 12.8 0,07 (0.22, 0.36) 66
Two implants 63 196 -0.33 (-0.58, -0.08) 009
Adjacent to one tooth and one implant 143 44.6 0.1 (-0.09, 0.29) 30
Changes in adjacent structures 44 16.5 =0.27 (0.5, -0.02) 04
Other variables
Location of implant abutment interface:
Supracrestal vs intracrestal =0.06 (-=0.16, 0.28) B0
Surgical protocol
Two stage 114 413 -0.1(-0.3,0.1) 34
One stage (only those not immediately 127 52.7 =0.02 (-0.23, 0.19) B4
loaded)
Immediate loading/stabilization 84 26.5 0,16 (-0.07, 0.39) A8
Immediate extraction 87 27 0.2 -0.02, 0.42) o7
Interproximal contact on mesial 206 68.7 0,18 (-0.03, 0.39) A0
Surgical operator 0,007 (-0.1, 0.12) 9
Complications
Implant failures [ 1.8 -1.56 (-2.43, -0.89) 00018
Crown failures 18 5.2 -1.14 (-1.63, -0.65) = 00015
Fractures of crown material 18 58 0.2 (-0.3, 0.6) A2
Implant abutment loosening (IACS only) 19 5.8 0,13 (-0.25, 0.5) S2
Crestal bone levels (primary outcome variable)
Mean mesiodistal crest at crown insertion (mm) 0.75 (-3 10 4.6)
Mean mesiodistal crest at last recall {mm) 0.42(-661058) Fig s Periapical radiographs of two 5- x 6-mm HA-coated Bicon implants in the
Mean mesiodistal crestal bone changes -0.33 maxillary left posterior area restored with integrated abutment crowns.
(mm) (primary outcome variable) An internal sinus elevation procedure with beta tricalcium phosphate
HEP = high bload pressure; IAC = Integrated Abutment Crawn (Bicon). (Synthograft, Bicon) was done on the day of implant placement because the
*a5% confidence interval: parameter estimate £ 1,96 (standard error), available bone was limited by the proximity of the maxillary sinus. Note the
Statistical analysis not performed because of a small number of cbservations. significant crestal bone gain observed on the mesial side of the implant in the
*Opposing structure tooth and opposing surface tooth structure are similar variables. second premolar position after crown insertion. This patient was taking 525

SFour of six implant failures were caused by bone loss. mg of acetylsalicylic acid daily during the 4 years of follow-up.
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Table 2 Bone Level and Medication Information for Patients Taking Daily Doses of NSAIDs

Na, of implants that gainod AvBL of nll implants
Patient NSAIDs/ daily dosage Reason/diseass bane, total no. of implants {mm}
A Colacoxit (patient did not remamber oxact dosal  Arthritls 74 .06
Mabumetons {do nel emember doss) Arthritis
B Acatylsalicylic scid 81 mg Candiovasculas prevention 1/2 =i, 048
[ +] Bupraten 400 mg Pain 272 #0248
D Rofedoaib 25 mg Arthritis 48 +0,15
Diclafenss 150 mg Arthritis
E Acetylsalicylic ackd 1625 mjg Cardicvasculad prevantion | +0,88
Buprafen Arthritls pain
B00=1. 600 mg
F Colecaxib 200 mg Arthritis pain 3 +(,24
Buproten 00 mg Arthritis Pain EflB 0,34
Acatyisalicylic acsd 81 mg Candiovascular provention 212 +0.69
1 Acatylsalicylic acid 81 mg Candlovastulas prevention 3 =113
1 Acatylsalicylic ackd 335 mg Cardiovasculas pravontion 0 -0.23
Mabumetone 500 mg Arthritis pain
K Celecaxih 200 mg Arthritis pain &7 +0.18
Buprofen 1,600 mg Arthritls pain
L Celecoxib 200 mg Arthritis pain /2 +{,65
Hopranen 375 mg Arthritis pain
Etodolac 400 mg Arthritis paan
Bmuprofen 400 mg Arthritls pan
M Calscozilh 200 mg Artheilis pan 2/2 0,71
Averaga patients on NSAIDS 3061 —0.06
51,266 -0.42

Average patients nol 1aking N3SAIDs
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Fig 6 Periapical radiographs of two 5 x 8-mm HA-coated Bicon implants in the mandibular right posterior area
restored with integrated abutment crowns. In October 2009, the patient presented with a complaint of pain and
exudate around the implant in the first molar position. Bone loss to the first implant thread was observed in May
2010. The implant restoration was removed, and 1 mg of minocycline hydrochloride (Arestin, OraPharma) was placed
under the spherical base of a prefabricated abutment. The patient’s physician had prescribed acetylsalicylic acid for
cardiovascular prevention, but the patient had not begun taking the medication until he was informed of the possible
beneficial effects on crestal bone levels. A new restoration was inserted in September 2010. What appeared to be
peri-implant bone remodeling and further remineralization was observed after 6 months of treatment with 650 mg of
acetylsalicylic acid daily and the insertion of a restoration with a spherical base.
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Table 3 First Multivariate Model for Factors Associated with Peri-implant Bone Gain

Variable

Blologically relevant factors

Age at implant placemeant
Gender

Factors that affect forces

Type of ccclusion, Angle Class |
Type of opposing structura, teath

Crown cemented o prefabricated abutment with a spherical base

Factors related to surface area
Implant coating, HA

Implant size, 5 = 8 mm

Other factors

NSAIDs

Multivitamins

Fresence of mesial interpraximal contact

Immediate extraction and placement

Parameter astimate a95% Cl Robust P
-0.01 {=0.02, 0.003) 25

0.06 (=0.21, 0.25) B3
016 {-0.08, 0.4} a8
0.27 {0.04, 0.5) A2
0.26 {0.08, 0.44) 00G"
0.38 {0.17, 0.49) 0005+
0.33 (0,05, 0.61) 2
0.30 {0.01, 0.59) JD4as
0.38 [-0.41, 1.17) a5
0.09 {=0.11, 0.29} 27
0.20 (=0.02. 0.42) 07

*S1atmlically signibeant [P < J05)
Cl = confidence iMerval

Table 4 Second Multivariate Model to Determine the Effect of NSAIDs and Varlables Correlated to

NSAIDs in Peri-implant Bone Levels

Variable
Biologically relevant factors

Age at implant placemant

Gender

Factors that affect forces

Typa of opposing material, ceramic
Distance 1o distal adjacent structura
Factors related to surface area
Implant coating, HA

Medications and supplements
NSAIDs

Daily multhvitamin

Other factors

Presence of mesial interproximal contact

Parameter estimate a5% ClI Robust P
-0.01 (-0.02, 0.003) 26
0.08 (-0.2, 0.34) 2]
-0.09 (=0.01, 0.49) .50
0.04 (-0.34, 0.16) A5
0.54 10.29, 0.79) < ,0001*
0.43 (0.08, 0.78) o2
0.29 (-0.58, 1.16) Bl
0.7 (—D.06,; 0.40) A8

TSlatistically signaficant (< Q5]
Cl = confidence interval
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