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Clinical retrospective study of self-reported penicillin 

allergy on dental implant failures and infections
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Objective: The aim of this retrospective study was to investi-
gate whether self-reported allergy to penicillin may contribute 
to a higher rate of postsurgical infection and implant failure. 
Method and Materials: This retrospective, non-interven-
tional, open cohort study reports on implant survival and infec-
tion complications of 5,576 implants placed in private practice 
by one periodontist, and includes 4,132 implants that were 
followed for at least 1 year. Logistic regression was applied to 
examine the relationship between self-reported allergy to pen-
icillin and implant survival, while controlling for potential con-
founders such as smoking, implant site, bone augmentation, 
loading protocol, immediate implantation, and bone level at 
baseline. The cumulative survival rate (CSR) was calculated 
according to the life table method and the Cox proportional 
hazard model was fitted to data. Results: Out of 5,106 

implants placed in patients taking penicillin it was found that 
0.8% failed, while 2.1% failed of the 470 implants placed for 
patients with self-reported allergy to penicillin (P = .002). Odds 
of failure for implants placed in penicillin-allergic patients were 
3.1 times higher than in non-allergic patients. For immediate 
implant placement, penicillin-allergic patients had a failure 
rate 10-times higher than the non-allergic cohort. Timing of 
implant failure occurring within 6 months following implanta-
tion was 80% in the penicillin-allergic group versus 54% in the 
non-allergic group. From the 48 implant sites showing postop-
erative infection: penicillin-allergic patients had an infection 
rate of 3.4% (n = 16/470) versus 0.6% in the non-allergic group 
(n = 32/5,106) (P < .05). Conclusion: Self-reported penicillin 
allergy was associated with a higher rate of infection, and pri-
marily affected early implant failure. (doi: 10.3290/j.qi.a36887)
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IMPLANTOLOGY
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interface after abutment connection, or infection in 

situations with complicated surgery.1 Early dental 

implant failures may be due to bacterial contamination 

at implant insertion or soon after, and practitioners 

often take precautions regarding infection based on 

early guidelines.2,3 A variety of prophylactic systemic 

antibiotic regimens have been suggested to minimize 

infections after dental implant placement, with recent 

protocols recommending short-term antibiotic prophy-

laxis, if used.4,5

Though various types of antibiotics have been 

empirically tested for dental implant surgery, penicillin 

Early implant loss may relate to impaired healing of the 

host bone site, disruption of a weak bone-to-implant 
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has a long history of use in dental implant surgery pro-

phylaxis, is effective against most human oral microbi-

ota, is bacteriocidal and non-toxic, and is therefore 

commonly the first choice in antimicrobial prophylaxis 

for dental implant surgery.6,7 Clindamycin is a com-

monly used alternate for amoxicillin as part of the 

American Heart Association (AHA) guidelines on proph-

lyaxis.8 In an overview of 5,000 patients in 1997, Dent et 

al9 reported that the risk for implant failure of osse-

ointegration during healing (stage I) and uncovering 

(stage II) was two to three times higher if no prophylac-

tic antibiotics were given preoperatively. Nonetheless, 

the use of prophylactic antibiotics in dental implant 

surgery remains controversial due to the conflicting 

data on their efficacy, as reported in various studies, as 

well as the adverse side-effects of antibiotic use and 

increased risk of antibiotic-resistant bacteria.10-13

Although the benefits of prophylactic and postop-

erative antibiotics remain contentious, they continue to 

be prescribed postoperatively, especially following 

complex implant surgeries such as bone grafts, imme-

diate implant placement, or long procedures with 

placement of a high number of implants.6,14 Certain 

surgical procedures may be more at risk, as Wagenberg 

and Froum15 demonstrated in immediate socket place-

ment patients wherein those with an allergy to penicil-

lin were 3.3-times more likely to experience implant 

failure than patients who received amoxicillin, and 

5.7-times more likely to experience implant failure due 

to infection than patients without allergy to penicillin.15

The purpose of this retrospective, non-interven-

tional, open cohort study is to investigate the potential 

impact of self-reported allergy to penicillin on infection 

and implant failure. This study is unique in that all 

implant case types were included, for example conven-

tional and immediate placement, sinus lift procedures, 

non-grafted sites, and sites with simultaneous implant 

and bone grafting. The data were analyzed to recog-

nize statistical relationships between explanatory vari-

ables and early implant failure.

METHOD AND MATERIALS

This retrospective observational study consisted of 

5,576 dental implants (985 Nobel Biocare and 4,591 

Straumann). The inclusion criterion was the presenta-

tion of a micro-rough surface (TiUnite, sand-blasted, 

large-grit, acid-etched [SLA]) dental implant in retro-

spective review, and the only exclusion criterion was 

medically compromised patients (American Society of 

Anesthesiologists [ASA] class 3 or higher).16,17

The cohort selection was based on technical adop-

tion of digital radiographs, which enabled systematic 

retrospective retrieval of all implants placed between 

1999 and 2005; in 2005 a digital patient record that 

allowed field search of multiple parameters was 

adopted. All paper records were retained in addition to 

the digital record so no case was excluded due to miss-

ing information. In 2012, data compilation and analysis 

was performed for all micro-rough surface implants 

placed between 1999 and 2012 (TiUnite and SLA). The 

few machined titanium implants placed between 1998 

and 2000 were excluded since these behave differently 

in peri-implant infection compared to the micro-rough 

surfaces in use today.18 There were no other exclusion 

criteria other than patient unfit for dental implant sur-

gery such that all patient and site risk factors were 

included to better represent private practice experi-

ence.

Implants were inserted according to manufacturer 

guidelines and used according to approved indications. 

All potential implant locations were used, and the loca-

tion of each implant was determined based on individ-

ual patient and prosthetic requirements; no set location 

or group of locations were planned or declined. 

All patients had a periodontal screening exam, and 

if active periodontal disease was present then root 

planing and recall evaluation was performed prior to 

dental implant surgery. Patient education and consent 

to implant surgery was obtained, and the study is part 

of an ongoing long-term evaluation of dental implants 

associated with the University of British Columbia ret-

rospective clinical study on dental implants approved 

by the Clinical Research Ethics Board at the University 
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of British Columbia, Vancouver, Canada. Data analysis 

was designed to preserve the anonymity of the 

patients.

Surgical protocols included implant placement 

with and without bone grafting and immediate place-

ment in extraction sockets. Implants were placed using 

flap surgery except for immediate placement in 

extraction sockets, which was performed flapless. 

Immediate placement was chosen when a patient was 

informed of, and preferred, the option; this was limited 

to single root sites with no apical infection, 3 mm of 

bone beyond the apex, and the implant size could be 

selected to have 1 to 1.5 mm buccolingual bone gap 

such that no bone graft or membrane was used at a 

residual horizontal defect. When placing implants in a 

fresh extraction socket, the sockets were thoroughly 

degranulated with curettes and burs to ensure the 

remnants of soft tissue fibers had been removed. In 

sites of an atrophied ridge that required a bone graft, 

a particulate graft with membrane was performed at 

the time of implant placement using autogenous 

bone, bovine xenograft, or combinations with an 

expanded polytetrafluoroethylene (e-PTFE) or collagen 

membrane. Defect morphology guided decision on 

membrane selection, with self-contained defects that 

had 3 mm or less of exposed implant surface being 

treated with resorbable membrane while e-PTFE was 

used in non-self-contained and larger defect sites. 

Sinus procedures were divided into two groups. In one 

group, a lateral window (LW) sinus elevation pro-

cedure was performed prior to implant placement 

using a mixture of autogenous and bovine xenograft 

in combination with a slowly resorbable collagen 

membrane. In the other group, an indirect osteotome 

sinus floor elevation (OSFE) procedure was performed 

simultaneous to implant placement using straight wall 

osteotomes with no added bone graft.19 Site selection 

for indirect osteotome-mediated elevation was 

> 4 mm if a single site, and 2 to 4 mm if multiple adja-

cent sites; otherwise a LW was performed prior to 

implant placement. The reader is referred to French et 

al19,20 for details on tri-factorial determinants of sinus 

procedure selection.

All patients who were not reporting an allergy to 

penicillin, received preoperative amoxicillin (2 g amox-

icillin 1 hour prior, and 500 mg 8 hours as a single 

postoperative dose), whereas patients with self-re-

ported allergy to penicillin were typically prescribed 

clindamycin (600 mg 1 hour prior, and no postopera-

tive dose). Postoperative antibiotic use was only pre-

scribed, as per routine, when there was a bone graft, 

sinus procedure, or immediate socket placement 

(amoxicillin use continued at 250 mg three times a day 

for 1 week; or if penicillin-allergic then clindamycin use 

continued at 150 mg four times a day for 1 week, 

except if sinus elevation then levaquin 250 mg, twice a 

day for 1 week was used postoperatively in penicil-

lin-allergic patients). One patient with two implant 

sites was penicillin allergic but had a prior history of 

gastrointestinal complications, so clarithromycin was 

used for premedication; this case had no implant loss 

or infection data so was pooled with the clindamycin 

data.

Loading protocols varied based on individual case 

requirements but were divided into three categories; 

immediate loading (within 48 hours of placement), 

conventional loading (2 to 3 months after placement), 

and delayed loading (6 months after placement if very 

low-density bone and low insertion stability). When 

adjacent implants were placed, they were typically 

splinted together, and when 6-mm implants were used, 

they were always splinted to adjacent implants. The 

prescribed schedule of follow-up was postsurgical 

evaluation at 1 week and 3 weeks. The patients were 

evaluated at 2 to 3 months post-implant insertion for 

implant stability via a 35-Ncm torque test and radio-

graphic bone measurements, which provided a base-

line for future assessment.

Patients were recalled 1 month after prosthesis to 

evaluate oral hygiene access, retained cement, and 

occlusion. Follow-up was then scheduled on 1-, 3-, and 

5-year intervals in addition to routine recalls at the gen-

eral dental referral practice. Longer term cases (5 to 12 

years) were seen if there was a complication noted by 

the general dentist, or a new implant site, or if it was a 

large complex restorative case.
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Case parameters recorded for comparative evalu-

ation were divided into two major categories:

• patient-related factors, such as age at implant 

placement, sex, history of periodontal disease, 

smoking, diabetes, bisphosphonate therapy, immu-

nosuppressant diseases, and self-reported allergy to 

penicillin

• implant-related factors, such as implant manufac-

turer, type, length and width, torque on insertion, 

implant placement timing (immediate socket place-

ment versus conventional healed alveolar ridge), 

immediate versus delayed loading protocol, loca-

tion of implant placement, additional surgical pro-

cedures such as sinus elevation procedure (direct 

and indirect osteotome), and bone augmentation.

When applicable, date and reasons for implant failure 

were recorded. Failure was defined as the removal of an 

implant for any reason. Early failure was defined as 

implant loss prior to prosthesis (typically under 3 

months) and late failure defined as implant loss after 

prosthetic connection. Infection was defined as suppu-

ration with either pain and /or bleeding and was deter-

mined by a single examiner (DF). When infection was 

noted in the early healing period (< 2 months), implant 

removal was often chosen to avoid further damage to 

the site, and after recovery a new implant was placed. 

When late infections were noted (after prosthetics), a 

variety of procedures was used, including debridement, 

gingivectomy, subgingival minocycline application, 

and systemic antibiotics. 

Data management and statistical analysis

A logistic regression model was fitted to the data. 

Selection of variables into the final logistic regression 

model was carried out in steps. First, a bivariate analysis 

was performed between implant failure and each 

explanatory variable. Pearson’s chi-squared test was 

employed to examine the relationship between cat-

egorical variables such as penicillin allergy and implant 

failure (yes/no). Fisher’s exact test was applied if 

assumptions for chi-squared test were not met. As the 

second step, all variables with a P value equal or less 

than .1 were entered into a multivariate model. This 

modeling enabled an estimate of the odds ratio (OR) 

with adjustment to possible confounders. The variables 

entered in the model were self-reported allergy to pen-

icillin, immediate implantation, implant site, smoking, 

guided bone regeneration, and baseline bone loss 

considering penicillin allergy as the main variable. 

Goodness of fit of the regression model was tested 

using the Hosmer-Lemeshow test. The level of statis-

tical significance was .05 using the SPSS statistical pack-

age (version 20.0, IBM).

Implant survival was analyzed by calculating the 

percentage of surviving implants as a function of time. 

The cumulative survival rate (CSR) was calculated 

according to the life table method. Kaplan Meier 

analysis was used to test if there was a significant differ-

ence between survival rate of implants placed for pen-

icillin-allergic and non-allergic groups. Cox propor-

tional hazard model was fitted to data.

RESULTS

Of the total 5,576 dental implants studied, 5,106 

(91.6%) were placed in patients with no history of 

self-reported allergy to penicillin, and 470 implants 

(8.4%) were placed in patients with self-reported 

allergy to penicillin. The mean patient age at the time 

of surgery was 60 years old with a range of 20 to 89 

years. There was no significant difference in age at time 

of placement with regard to failure rate, with the 

mean ± standard deviation (SD) age of failed site of 

53.8 ± 12.7 years as compared to mean ± SD age of 

surviving implant of 54.1 ± 12.6 years. Of note was a 

difference in failure rate between implant types. Of the 

4,591 Straumann implants placed, 0.7% failed, and of 

the 985 Nobel Biocare implants placed, 1.7% failed; the 

association with implant failure was significant at P 

value equal to .002. However, when entered into multi-

variate analysis, the effect of implant type on failure 

disappeared. Distribution of implant site and jaw can 

be seen in Table 1. There were 3,046 maxillary implant 

sites and 2,530 mandibular implant sites. A statistically 

significant difference in implant failure rate by area of 
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implant placement was seen (P = .002). The region with 

the highest percentage of failure was the area of sec-

ond molars (22.4% of all failures).

Nonsignificant findings in bivariate analysis were as 

follows: age at time of placement, bisphosphonate use, 

bruxism, diabetes, immediate loading, and sinus eleva-

tion (OSFE or LW). Table 2 presents descriptive informa-

tion on potential significant confounders as well as 

their relationship with implant failure. Bivariate analysis 

of implant failure as a function of self-reported penicil-

lin allergy, failure rate, and immediate implantation are 

shown in Tables 3 and 4, respectively, and discussed 

below. 

Based on initial analysis, the following variables 

were significant and therefore considered for multivar-

iate analysis: penicillin allergy, implant type, smoking, 

Table 4 Cross tabulation of implant failure as a 
function of both penicillin allergy and 
immediate implantation

Penicillin 
allergy

Immediate 
implants (n)

Immediate implant 
failures (n)

Immediate implant 
failure (%)*

Yes 57 6 10.5

No 630 6 1.0

Total 687 12 1.7

*Fisher’s exact test; P < .001.

Table 3 Cross tabulation of penicillin allergy and 
implant failure

Allergy  
to penicillin Implants (n) Failures (n) Failures (%)*

Positive 470 10 2.1

Negative 5,106 39 0.8

Total 5,576 49 0.9

*Chi-squared test; P = .002.

Table 2 Implant level descriptive information on potential confounders and their association with implant 
failure

Possible confounder
Association with  
implant failure (P)

History of periodontal diseases Yes = 249, percentage failed = 2.4% No = 5,327, percentage failed = 0.8% Significant (.021†)

Smoking status > 15 cigs/day Yes = 125, percentage failed = 3.2% No = 5,451, percentage failed = 0.8% Significant (.023†)

History of diabetes Yes = 102, percentage failed = 0.0% No = 5,474, percentage failed = 0.9% Not significant

Immediate implantation Yes = 687, percentage failed = 1.7% No = 4,889, percentage failed = 0.8% Significant (.009*)

*Chi-squared test. 
†Fisher’s exact test.

Table 1b Frequency of implants by site placed in 
mandible

Frequency Percentage

Central 48 1.9

Lateral 149 5.9

Canine 64 2.5

First premolar 215 8.5

Second premolar 513 20.3

First molar 975 38.5

Second molar 519 20.5

Third molar 47 1.9

Total 2,530 100.0

Table 1a Frequency of implants by site placed in 
maxilla

Frequency Percentage

Central 403 13.2

Lateral 433 14.2

Canine 232 7.6

First premolar 494 16.2

Second premolar 568 18.7

First molar 649 21.3

Second molar 246 8.1

Third molar 21 0.7

Total 3,046 100.0
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periodontal disease history, immediate socket place-

ment, guided bone regeneration, and implant location. 

The variables that remained significant after multivari-

ate analysis were: allergy to penicillin, immediate 

socket placement, guided bone regeneration, implant 

location, and base bone < 1 mm. No significant relation 

between penicillin allergy and baseline bone loss was 

found; however, since the P value was < .1, this variable 

(baseline bone loss) was included in the final logistic 

regression model. Results of the multivariate logistic 

regression, showing ORs, are presented in Table 5.

Self-reported penicillin allergy and implant 

failure

Out of 5,106 implants placed in the non-allergic group, 

it was found that 0.8% failed, whereas 2.1% of implants 

placed in the self-reported penicillin-allergic group 

failed (Table 3). The implant failure rate between the 

two groups was significantly different (P = .002), with 

penicillin-allergic patients demonstrating a greater 

chance for failure with an OR of 3.1 (95% confidence 

interval [CI]: 1.5 to 6.4) when compared to patients who 

were able to utilize penicillin and controlling for other 

variables (Table 5). 

Penicillin allergy and infection rate

There were 48 sites with a postoperative infection inci-

dent, resulting in an overall infection rate of 0.9% per 

implant. In the non-allergic group, 32/5,106 sites devel-

oped infection, resulting in an infection rate of 0.6%. In 

patients with self-reported allergy to penicillin, 16/470 

sites developed infection, giving rise to an infection 

rate of 3.4%. The infection rate in penicillin-allergic 

patients was about six-times higher than the rate of 

infection in the non-allergic group when all implant 

case types were included (P < .05).

Penicillin allergy and immediate 

implantation failure

A total of 687 implants (12.3%) were placed immedi-

ately into fresh extraction sockets, and of these 12 

implants failed, resulting in a failure rate of 1.7%. The 

remaining 4,889 implants were placed in healed ridges, 

and of these 37 implants failed, resulting in a failure 

rate of 0.8%. The difference in implant failure rate 

between immediate placement and placement into 

healed ridges was statistically significant (P = .009) 

(Table 4).

Within the subset of 687 implants immediately 

placed in extraction sockets, 630 implants were in the 

non-allergic group (91.7%) while 57 implants were in 

the penicillin-allergic group (8.3%). In the non-allergic 

group, 6 out of 630 immediately placed implants failed, 

resulting in a failure rate of only 1%. In the penicillin-al-

lergic group, 6 out of 57 immediately placed implants 

failed, resulting in a failure rate of 10.5%, such that the 

Table 5 Multivariate logistic regression of implant failure 

Variable B (SE)

95% CI for OR

Lower Point estimate Upper

Constant −5.42 (0.48) NA NA NA

Self-reported allergy 
to penicillin 

1.14 (0.37) 1.5 3.1 6.4

Immediate 
 implantation 

1.12 (0.39) 1.4 3.1 6.6

Guided bone 
 regeneration

0.82 (0.30) 1.2 2.3 4.1

Implant site 1.70 (0.74) 1.3 5.7 24.7

Baseline  
bone loss > 1 mm

1.16 (0.43) 1.3 3.2 7.5

R2 = 0.1 (Hosmer-Lemeshow). Model χ2 (12) = 54.5, P < .001  
CI, confidence interval; NA, not applicable; OR, odds ratio; SE, standard error.
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failure rate for immediate implant placement into fresh 

extraction sockets was 10-times higher in the penicil-

lin-allergic group compared to the non-allergic group 

(Fisher’s exact test, P < .001) (Table 4).

Descriptive survival analysis at implant level

Among the cohort of 5,576 implants, there were 32 

(0.5%) failures during the surgical phase (before load-

ing) and only 17 (0.3%) failures after loading. 

When evaluating implant failure in the non-allergic 

group, 53.8% (21/39) were found to occur during the 

first 6 months following implant insertion, while in the 

penicillin-allergic group this amount was 80.0% (8/10) 

(Table 6). According to the life table analysis, the CSRs 

at the implant level, at 1-, 5- and 10-years were 98.1%, 

97.3%, and 97.3%, respectively in the penicillin-allergic 

group, and 99.5%, 98.9%, and 98.4%, respectively in the 

non-allergic group (Table 7). Kaplan Meier (Log rank) 

Table 6 Life table as a function of penicillin allergy

Start time 
(months)

No penicillin allergy Penicillin allergy

N Events CSR N Events CSR

0 5,069 21 0.9955 465 8 0.9812

6 4,145 4 0.9945 379 0 0.9812

12 3,907 1 0.9942 348 0 0.9812

18 3,493 4 0.9929 314 0 0.9812

24 2,783 0 0.9929 258 1 0.9772

30 2,435 2 0.9921 225 1 0.9725

36 2,194 1 0.9916 189 0 0.9725

42 1,847 1 0.9910 174 0 0.9725

48 1,426 1 0.9902 139 0 0.9725

54 1,169 1 0.9893 106 0 0.9725

60 965 0 0.9893 93 0 0.9725

66 761 2 0.9864 74 0 0.9725

72 609 0 0.9864 43 0 0.9725

78 475 1 0.9840 30 0 0.9725

84 330 0 0.9840 26 0 0.9725

90 240 0 0.9840 22 0 0.9725

96 168 0 0.9840 16 0 0.9725

102 122 0 0.9840 15 0 0.9725

108 59 0 0.9840 6 0 0.9725

114 44 0 0.9840 4 0 0.9725

120 23 0 0.9840 3 0 0.9725

126 11 0 0.9840 2 0 0.9725

CSR, cumulative survival rate at end of interval; events, number of terminal events (implant failure); N, number entering interval.

Table 7 Summary of survival rates

Allergy to penicillin Number of failures 1-year survival rate (%) 5-year survival rate (%) 10-year survival rate (%)

Positive (n = 465) 10 98.1 97.3 97.3

Negative (n = 5,069) 39 99.5 98.9 98.4
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test showed there was signifi cant diff erence (P = .002) 

between survival of implants placed in the penicillin-al-

lergic group compared with the non-allergic group 

(Fig 1).

According to a univariate Cox regression analysis of 

the implants that had not yet failed in the penicillin-al-

lergic cohort at the end of the 10-year follow-up, it was 

found that the penicillin-allergic cohort had a 2.8-times 

higher probability to fail by the next time point (6 

months) compared to the non-allergic cohort (hazard 

ratio = 2.8; 95% CI, 1.4 to 5.6). 

DISCUSSION

There have been numerous studies looking at diff erent 

implant-related, patient-related, and surgery-related 

factors that may impact implant surgery outcomes; 

however, there are fewer studies looking at the poten-

tial impact of an allergy to penicillin on implant therapy 

outcome. One of the proposed methods to minimize 

infection following implant surgery is the prescription 

of antibiotics.2,4,21 The choice of antibiotic requires that 

it cover a reasonable bacterial spectrum to limit poten-

tial pathogens from colonizing in the vicinity of the 

surgical sites.1 However, antibiotic administration in 

conjunction with implant surgery either prophylacti-

cally or postoperatively has been a matter of contro-

versy in implant literature due to the confl icting data 

on their effi  cacy as reported in various studies, as well 

as the adverse side-eff ects of antibiotic use and 

increased risk of antibiotic-resistant bacteria.10,13 In a 

recent prospective, double-blind, randomized, con-

trolled trial comparing amoxicillin in 27 test patients 

versus placebo in 28 control patients, it was noted that 

2 g of amoxicillin given orally, 1 hour preoperatively, 

resulted in higher dental implant survival rates (100% 

vs 82%) (P = .05).7

In the present study, the reported OR indicates a 

potential tripling of failure rate (3.1 times) including all 

implant case types in patients allergic to penicillin that 

increased to a 10-times higher failure rate in immediate 

implant in sockets; however, due to low numbers of 

implant failures, this result should be interpreted with 

caution. In a study by Wagenberg and Forum,15 it was 

found that of 1,925 immediately placed implants in 

fresh extraction sockets, there was a 3.3-times higher 

risk of implant failure for patients who were unable to 

take amoxicillin postsurgically compared to those who 

could receive amoxicillin. A recent systematic review of 

implant survival after 1 year of use for implants placed 

into fresh extraction sockets showed that among fac-

tors analyzed (reasons for extraction, antibiotic use, 

position of implant, type of loading), only the regimen 

of antibiotic use aff ected the survival rate signifi cantly, 

with lower failure rates in groups that received a course 

of postoperative antibiotics.22 The results of this study 

support the above studies and expand those fi ndings 

to all case types, as well providing an analysis of infec-

tion risk. 

The biology behind the higher failure rates in peni-

cillin-allergic patients is not known. It can only be spec-

ulated that it could relate to the suboptimal antimicro-

bial effi  cacy of the alternative antibiotics (such as 

clindamycin) or even that such antibiotics could have 

direct detrimental side eff ects on wound healing. Inter-

estingly, clindamycin has been reported to have nega-

tive eff ects on osteoblasts in vitro.23

Fig 1 Cumulative survival as a function of penicillin allergy.
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The difference in implant failure rates between 

immediate implantation in extraction sockets and con-

ventional implant placement in healed ridges was statis-

tically significant irrespective of penicillin allergy status. 

However, the failure rate for immediate implantation 

into fresh extraction sockets was further increased in the 

penicillin-allergic group compared to the non-allergic 

group. Furthermore, a drastically increased failure rate 

for immediately placed implants was linked to the 

higher infection rate in patients who were unable to use 

penicillin due to self-described allergy. Immediate 

implantation could pose higher risks of implant failure 

due to the presence of oral infection at the time of tooth 

extraction and the potential for plaque colonization of 

the micro-rough surface since the implant is not fully 

placed in bone. However, this should be interpreted 

with caution, as there are other factors such as buccal 

wall integrity, gap distance, implant design and geom-

etry, and provisional loading that may also play a role in 

implant failure in immediate implantation cases.24-26

The rate of patients reporting penicillin allergy in 

this report is higher than the actual number of patients 

with true allergy, with about 10% being truly allergic.27 

Nonetheless, this does affect antibiotic selection, and in 

light of the finding of this report and other analyses14 it 

may be advised to consider allergy testing prior to 

implant treatment, especially if immediate socket 

placement or bone grafting is planned.

It remains important to understand that implant 

failure is a multifactorial phenomenon with several risk 

factors involved. Penicillin allergy alone as a risk indica-

tor does not cause implant failure; however, it can con-

tribute to failure when other risks are present as well. Of 

the other factors considered, the following were also 

significant in multivariate analysis and warrant further 

analysis: site and baseline bone < 1 mm. Site is an 

important confounder as there was a higher rate of 

failure in second molars, and this could be attributed to 

the placement of shorter implants due to close proxim-

ity to vital anatomical structures such as maxillary sinus 

and inferior alveolar nerve, free standing position of the 

implant in this region due to absence of adjacent pos-

terior tooth, and lower quality of bone.

The results of this study should be interpreted with 

caution due to the small number of implant failures 

studied. Randomized, controlled clinical trials would be 

required for conclusive evidence.

CONCLUSION

Within the limitations of this retrospective study, the 

following conclusions can be drawn.

Implants in patients unable to take penicillin due to 

self-reported allergy were 3.1-times more likely to suf-

fer implant failure than those placed in patients who 

were able to receive penicillin, when all implant sites 

were evaluated (P = .002). The failure rate for immedi-

ate implantation in extraction sockets was 10-times 

higher (10.5% vs 1.0%) in the penicillin-allergic group 

(P < .001).

The infection rate in the penicillin-allergic group 

was about 6-times higher than the rate of infection in 

non-allergic group (3.4% vs 0.6%, P < .05).

There was a trend of more “early” implant failure 

within the first 6 months of implant insertion in the 

penicillin-allergic group. 

The results of this study further elucidate the impor-

tance of pre- and postoperative use of antibiotics in 

their ability to reduce the rate of implant failure and 

infection, especially in the case of immediate implanta-

tion. Future studies including larger sample sizes of 

implant failures as well as randomized, controlled clin-

ical trials will be beneficial. The results of this study also 

show that clindamycin is not as effective as penicillin in 

reducing the adverse effects of failure and infection. 

Since most patients who report allergy are not truly 

allergic, penicillin allergy testing may be advised in 

at-risk cases. Further research is required to find an 

effective alternative to penicillin for improved oral 

rehabilitation in the penicillin-allergic population.
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