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Abstract

The aim of this study was to investigate risk factors affecting 5- and 10-year survival in 
autotransplantation of third molars with complete root formation at dental clinics. Partici -
pating dentists were requested to provide information on transplantations performed 
between 1 January 1990 and 31 December 2009. After data screening and elimination, 
183 teeth in 171 men aged 20–72 years (mean, 44.8 years) and 205 teeth in 189 women 
aged 20–74 years (mean, 42.0 years) were included in the study. A single-factor analysis 
using the log-rank test revealed that the following factors had a significant influence 
(p<0.05) on 5-year survival in transplanted teeth in men: recipient site in the maxilla 
and fewer than 25 present teeth; those for 10-year survival, on the other hand, were 
recipient site tooth extraction due to periodontal disease, recipient site in the maxilla, 
fewer than 25 present teeth, and Eichner index Group B1 to C. Cox regression analysis 
revealed that the odds ratio for 5-year survival for recipient site in the maxilla was 2.873 
(95% CI, 1.073–7.695), while that for 10-year survival was 3.713 (95% CI, 1.601–8.609) 
for recipient site extraction due to periodontal disease, 2.190 (95% CI, 1.021–4.700) for 
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Introduction

Autotransplantation is commonly used  
to replace lost or congenitally missing  
teeth1–3,7,9,10,13–16,18,19,21–23). Transplantation of donor 
teeth with completely formed roots is riskier 
than that of teeth in which root formation  
is still incomplete3,15). Several studies have 
reported the risk factors associated with  
autotransplantation of teeth with complete 
roots2,10,14,16,19,21–23), which included age16), molars 
as donor teeth16), a probing pocket depth of 
4 mm or more16), a history of root canal treat-
ment16), multi-rooted teeth14,16), fixation with 
sutures16), donor teeth with caries14) and buccal 
bone coverage of transplanted teeth14) with 
medium-term observation (approximately 5 
years).

Studies on the long-term prognosis (approx-
imately 10 years or more) in autotransplan-
tation of donor teeth with complete root 
formation2,19,21–23) have identified the quality of 
root filling19), sex21), and age2,22) as factors influ-
encing survival or success rate. Our group has 
already reported risk factors associated with 
survival in third molar autotransplantation 
over a 10-year period in men, identifying 
recipient site tooth extraction due to peri-
odontal disease and fewer than 25 present 
teeth, both factors related to individual oral 
rather than operative condition23).

Earlier studies3,15,18) have clearly demonstrated 
that the survival rate in transplantation varies 
with case selection, surgical technique, level 
of surgeon skill, and patient care. This sug-
gests that factors affecting transplanted teeth 
differ depending on the observation period. 
Our hypothesis was that risk factors would 

differ between 5 and 10 years. The purpose 
of the present study was to analyze risk factors 
affecting survival in autotransplantation of 
third molars with complete root formation at 
dental clinics over a 5- and 10-year period.

Materials and Methods

Data from our previous report22) were used 
for the analysis, but with more extensive data 
screening and elimination (Fig. 1). Question-
naires were sent to 42 dentists who were all 
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recipient site in the maxilla, and 3.110 (95% CI, 1.470–6.581) for fewer than 25 present 
teeth. In women, the log-rank test indicated experience of less than 10-year in performing 
treatment as a significant factor (p<0.05) in 5-year survival. These results suggest that 
medium-term survival in transplanted teeth is influenced by operational risk factors in 
women, while long-term survival in transplanted teeth is influenced by individual oral 
status in men.

Key words: Autotransplantation of teeth — Survival rate — Risk factors —  
Complete root formation — Third molar

Fig. 1 Screening and elimination of data
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members of a clinical research organization 
called the “Kyushikai”, and who performed 
tooth autotransplantation. These dentists 
were requested to provide information on  
all autotransplantation procedures they had 
performed since opening their clinic. A total 
of 39 dentists responded, providing data on 
a total of 637 patients and 708 transplanted 
teeth. Data from 2 of the dentists (38 patients, 
42 teeth) were excluded because the respon-
dents did not include data on all the trans-
plantations conducted at their clinics. Data 
concerning all teeth transplanted during 2009 
(47 patients, 52 teeth) were also excluded,  
as it was not possible to ascertain what kind 
of prosthodontic treatment was given in these 
cases. Data on donor teeth which were not 
third molars were eliminated, as were those 
on cases in which there was incomplete root 
formation in the donor tooth. Data on 
patients in whom smoking status was unclear 
and on cases involving root separation were 
also excluded. Therefore, data on 183 teeth 
in 171 men and 205 teeth in 189 women were 
included in the final analysis.

The distribution of patients by age group 
is shown in Table 1. Participants consisted of 
171 men ranging from 20 to 72 years in age 
(mean age, 44.8 years) and 189 women rang-
ing from 20 to 74 years in age (mean age, 42.0 

years). Cases where two or more teeth were 
transplanted in the same patient within 1 year 
were counted as one patient. However, when 
there was more than a 1-year interval between 
transplantations in the same patient, each 
case was counted as a separate patient.

The observation period was from 1 January 
1990 to 31 December 2010. Transplanted 
teeth which were still present at a patient’s last 
visit to a clinic were considered to be surviving 
and therefore treated as censored cases under 
the Kaplan-Meier method analysis. Tooth 
survival time was defined as the number of 
months from transplantation until the time 
at which the tooth was extracted or recorded 
as lost. Observation period by year of opera-
tion is shown in Table 2. Risk factors of the 

Age group Men (%) Women (%)

20–29 23 (13.5) 39 (20.6)

30–39 49 (28.7) 52 (27.5)

40–49 34 (19.9) 44 (23.3)

50–59 35 (20.5) 28 (14.8)

60–69 27 (15.8) 20 (10.6)

70–79 3 (1.8) 6 (3.2)

Total 171 (100.0) 189 (100.0)

Table 1 Number of patients by age group

Year of operation
Observation period* (years)

Total (%)
0–4 5–9 10 and over

Males 1990–94 4 4 6 14 (7.7)

1995–99 8 12 12 32 (17.5)

2000–04 22 23 2 47 (25.7)

2005–09 86 4 90 (49.2)

Total 183 (100.0)

Females 1990–94 3 2 11 16 (7.8)

1995–99 9 14 20 43 (21.0)

2000–04 21 39 6 66 (32.2)

2005–09 76 4 80 (39.0)

Total 205 (100.0)

* Observation period: from operation to last dental clinic visit or loss of transplanted tooth

Table 2 Observation period by year of operation (number of teeth)
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transplanted teeth were analysed over a 5- and 
10-year period. In the 5-year survival group, 
survival of the donor tooth for over 60 months 
was recorded as 60 months and the status  
of the transplanted tooth was counted as 60 
months; in the 10-year survival group, survival 
of the donor tooth for over 120 months was 
recorded as 120 months and the status of the 
transplanted tooth counted as 120 months.

All unsuccessful transplants were included 
in the analysis, irrespective of the cause of 
failure. Failure was defined as loss of the trans-
planted tooth, and the main causes of failure 
were categorised as follows: root resorption, 
attachment loss, root fracture, caries, or other 
(including failure of initial healing). Trans-
planted teeth judged as surviving fell into  
the following categories: clinical success, root 
resorption, ankylosis, or other.

Prosthodontic treatment of transplanted 
teeth was categorised as follows: single crown 
(including resin filling and connecting 
crowns), bridge abutment, or overdenture.

The number and distribution of occlusal 
supports was determined by analyzing post-
operative dental records. Any opposing pair 
of maxillary and mandibular teeth with the 
same tooth number was counted as one occlu-
sal support. We used the Eichner index5) to 
classify the patients into 6 groups based on 
distribution of occlusal support teeth. The 
Eichner index is based on the presence or 
absence of occlusal contact in each of the 
premolar and molar regions, which are called 
supporting zones. A maximum of 4 support-
ing zones can exist, each of which must have 
at least one tooth in contact with an antago-
nist in order to be counted. In this study, 
participants were divided into 6 groups as 
follows: A (4 supporting zones), B1 (3 sup-
porting zones), B2 (2 supporting zones), B3 
(1 supporting zone), B4 (anterior tooth con-
tact but no supporting zones), or C (no occlu-
sal contact among the few remaining teeth).

Many of the participating dentists based 
their treatment procedures on those of 
Andreasen et al.3) or Tsukiboshi18). Surgical 
procedure did, however, vary slightly, so  
the details of the procedures used by the 37 

dentists are provided in Table 3. Treatment 
generally began with preoperative oral clean-
ing, scaling, and polishing. Particular care  
was given to the cleaning of the donor tooth. 
Many dentists noted that they applied force 
to the donor tooth preoperatively to facilitate 
ease of extraction. Intraoperatively, the donor 
tooth was removed carefully to prevent dam-
age to the periodontal ligaments. A socket  
was made in the recipient site using a carbide 
or diamond bur. The donor tooth was then 
placed into the socket. After the opened flap 
was sutured, the transplanted tooth was 
splinted using sutures or wire or a combi-
nation of the two. Occlusal clearance was 
checked to ensure that the transplanted tooth 
did not make contact with the opposing teeth. 
Postoperatively, the sutures were removed 
after 1 week and the splint removed after 
approximately 3 weeks. Endodontic treat-
ment was begun after approximately 2 weeks. 
Calcium hydroxide in the form of Vitapex® 
(Neo Dental International Inc., Federal Way, 
Washington, USA) was used to disinfect the 
root canal. All dentists used gutta-percha 
points for root canal filling. After prosthodon-
tic treatment, regular maintenance was per-
formed at intervals of 1 to 6 months.

The factors analyzed in this study were as 
follows: smoking habits and patient age, num-
ber of years the doctor had been practising 
since graduation at time of operation, root 
type, history of root treatment of donor tooth, 
status of residual ridge at recipient site, rea-
son for tooth extraction at recipient site, 
prosthodontic treatment of donor teeth, 
number of present teeth, and postoperative 
Eichner index score.

1. Statistical analysis
The chi-squared or Fisher’s exact tests were 

used to compare factors associated with loss 
of transplanted tooth over 5 or 10 years. The 
cumulative survival rate and mean survival 
time of the transplanted teeth were calculated 
using the Kaplan-Meier method. The log-
rank test was used to determine the statistical 
significance of any differences in the survival 
curves between the two groups. Cox regres-

Yoshino K et al.
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sion analysis with a stepwise procedure was 
used to assess the 11 variables. The level of 
significance was set at 0.05. The SAS version 
9.1 software package for Windows was used 
for the statistical analysis (SAS Institute, Cary, 
NC, USA).

In the analysis, the participants were divided 
into 2 groups, cut-off points were determined 
by reference to previous reports22,23), and 
receiving operator characteristics (ROC) 
curves obtained. The following 11 variables 

were investigated: age under 40 years or 40 
years and over, smoker or non-smoker at  
time of operation, doctor’s experience at time 
of operation was under or over 10 years, 
donor tooth was vital or pulpless, root type 
was single- or multi-type, reason for tooth 
extraction at recipient site was periodontal 
disease or other, status of residual ridge in 
recipient site was prepared socket or socket 
of extracted tooth, number of present teeth 
was under 25 or over 25 and over, and occlu-

Risks of Third Molar Autotransplantation

Treatments Number of dentists (%)

Preoperatively Donor tooth Scaling and polishing 37 (100.0)

Application of force 29 (78.4)

Instrument: Orthodontic device 15 (51.7)

Only elastic 14 (48.3)

Luxation several days before extraction 3 (8.1)

Endodontic treatment 4 (10.8)

Recipient site Advance extraction (Always) 5 (13.5)

Same-day extraction (If possible) 32 (86.5)

Operation Recipient site Suture material: Silk 23 (62.2)

Nylon 14 (37.8)

Splinting method: Suture+wire 27  (73.0)

Only suture 8 (21.6)

Others 2 (5.4)

Postoperatively Transplanted teeth Splint removal: 2 weeks* 9 (24.3)

3 weeks* 10 (27.0)

4 weeks and more* 18 (48.6)

Endodontic treatment: (n=33) 2 weeks* 9 (27.3)

3 weeks* 12 (36.4)

4 weeks or more* 12 (36.4)

Disinfectant: Calcium hydroxide 25 (67.6)

Vitapex®** 4 (10.8)

Others 8 (21.6)

Filling material: Gutta-percha points 37 (100.0)

Prosthodontics Transplanted teeth Setting of prosthodontics: 1–3 months* 26 (70.3)

4–6 months* 7 (18.9)

9–12 months* 4 (10.8)

Maintenance Check-up frequency: Every 1–3 months 17 (45.9)

Every 4–6 months 20 (54.1)

* Period of time from operation until initiation of treatment, ** Vitapex® includes calcium hydroxide, iodoform, and others.

Table 3 Tooth transplantation procedure employed by participating dentists (n=37)
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sal status was group A or other according to 
Eichner index.

Cox regression analysis with forced entry 
was performed on 7 factors based on the 
results of the log-rank test. The Pearson’s and 
Spearman’s correlations were used to evalu-
ate the relationship among factors. There 
were no high correlations (r=0.8 or over). 
The following factors were investigated: age 
under 40 years or 40 years and over, smoker 
or non-smoker at time of operation, doctor’s 
experience at time of operation was under or 
over 10 years, reason for tooth extraction at 
the recipient site was periodontal disease or 
other, number of present teeth was under 25 
or over 25 and over, and occlusal status was 
group A or other according to Eichner index.

This study was approved by the Ethics  
Committee of Tokyo Dental College (Approval 
Number 269).

Results

Table 4 shows the number of transplanted 
teeth and their distribution according to 
donor tooth and recipient site. In men, the 
lower second molar region was the most com-
mon recipient site at 40.4%, followed by the 
lower first molar region (27.3%). In women, 
the lower first molar region was 36.1%, fol-
lowed by the lower second molar region 
(30.2%).

Prosthodontic treatment involving trans-
planted teeth in men consisted of a single 
crown in 75.4% of cases, bridge abutment  
in 19.1% of cases, and overdenture abutment 
in 5.5% of cases; in women, it consisted of  
a single crown in 81.0% of cases and bridge 
abutment in 19.0% of cases (Table 5).

In men, a total of 15 transplanted teeth 
were lost during the first 5 years due to attach-

Yoshino K et al.

Recipient site

Donor site

Upper Lower

Incisors Premolars Molars Incisors Premolars Molars

First Second Third First Second First Second First Second Third First Second First Second Total (%)

Men

Upper third molars 1 2 2 15 22 1 22 31 96 (52.5)

Lower third molars 9 5 1 1 28 43 87 (47.5)

Total 1 2 2 24 27  1 2 50 74 183 (100.0)

(%) (0.5) (1.1) (1.1) (13.1) (14.8) (0.5) (1.1) (27.3) (40.4) (100.0)

Women

Upper third molars 1 2 13 17 1 3 35 26 98 (47.8)

Lower third molars 1 1 17 13 39 36 107 (52.2)

Total 1 2 2 30 30 1 3 74 62 205 (100.0)

(%) (0.5) (1.0) (1.0) (14.6) (14.6) (0.5) (1.5) (36.1) (30.2) (100.0)

Table 4 Number of transplanted teeth and distribution by donor teeth and recipient site

Number of teeth (%)

Men Women

Single crown* 138 (75.4) 166 (81.0)

Abutment of bridge 35 (19.1) 39 (19.0)

Abutment of overdenture 10 (5.5)

Total 183 (100.0) 205(100.0)

* Single crown includes resin filling and connecting crowns.

Table 5 Prosthodontic treatment of transplanted teeth
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ment loss (53.3%), root resorption (20.0%), 
or other (20.0%) (Table 6). During the next 
5 years, 13 transplanted teeth were lost due 
to attachment loss (46.2%), root resorption 
(30.8%), or other. In terms of failure, no asso-
ciation was observed between the first 5 years 
and the next 5 years in either the “attachment 
loss” or “other” categories (p>0.05).

In women, a total of 10 transplanted teeth 
were lost during first 5 years due to attach-
ment loss (40.0%), root resorption (30.0%), 

or other (30.0%) (Table 6). During the next 
5 years, 8 transplanted teeth were lost due  
to attachment loss (50.0%) or root resorp-
tion (50.0%). No association was observed 
between the first 5 years and next 5 years in 
either the “attachment loss” or “other” cate-
gories (p>0.05).

The cumulative survival rate was 86.0% at 
5 years and 59.1% at 10 years in men, and 
92.6% at 5 years and 81.9% at 10 years in 
women (Fig. 2) by the Kaplan-Meier method. 

Risks of Third Molar Autotransplantation

Cause
First 5 years Next 5 years

n (%) n (%)

Men Attachment loss 8 (53.3) 6 (46.2)

Root resorption 3 (20.0) 4 (30.8)

Caries 2 (15.4)

Root fracture 1 (6.7) 1 (7.7)

Others 3 (20.0)

Total 15 (100.0) 13 (100.0)

Women Attachment loss 4 (40.0) 4 (50.0)

Root resorption 3 (30.0) 4 (50.0)

Caries

Root fracture

Others 3 (30.0)

Total 10 (100.0) 8 (100.0)

Table 6 Main causes of transplantation loss, first 5 years and next 5 years (n=46)

Fig. 2 Survival analysis of autotransplanted teeth by sex
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A significant difference was observed between 
men and women at 10 years according to  
the log-rank test (p=0.005). However, no 
significant difference was observed at the 
5-year point (p>0.05).

Single risk factor analysis in the 5-year 
group in men showed that recipient site in 
the maxilla and fewer than 25 present teeth 
had a significant influence (p<0.05) on sur-
vival in transplanted teeth; while in the 10-year 
group, periodontal disease as the reason for 
recipient site tooth extraction, recipient site 
in the maxilla, fewer than 25 present teeth, 
and Eichner index groups B1 to C were iden-
tified as risk factors (Table 7).

Single-factor analysis in the 5-year group in 
women showed that doctor’s experience of 
under 10 years was the only risk factor, while 
no risk factors were identified in the 10-year 
group (Table 8).

Table 9 shows the results of the Cox regres-
sion analysis with a stepwise procedure on 11 
factors in men. The odds ratio for recipient 
site in the maxilla was 2.873 (95% CI, 1.073–
7.695) in the 5-year group. In the 10-year 
group, the odds ratio was 3.713 (95% CI, 
1.601–8.609) for recipient site extraction due 

to periodontal disease, 2.190 (95% CI, 1.021–
4.700) for recipient site in the maxilla, and 
3.110 (95% CI, 1.470–6.581) for fewer than 
25 present teeth. However, no risk factors 
were identified by the stepwise Cox regression 
analysis in women.

Discussion

The authors have previously reported a 
retrospective survey of autotransplantation of 
teeth in dental clinics22). In that study, the 
upper and lower third molars occupied 73.9% 
of donor teeth. The third molars are often 
used as donor teeth in dental clinics, one rea-
son being that they are usually non-functional. 
Another reason may be that patients are able 
to obtain cover for autotransplantation of 
third molars under the national health insur-
ance system, provided the procedure is carried 
out immediately after extraction. Therefore, 
only third molars were targeted as the donor 
teeth in that study.

To the best of our knowledge, only one 
study to date has reported a factor analysis of 
autotransplantation of teeth with complete 
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Table 7 Single-factor analysis of third-molar transplantation survival by log-rank test in men (n=183)

Factor Category During 5 years During 10 years

p-value p-value

Age 40 years old and over (n=108) 0.598 0.140

Smoking status Smoker (n=59) 0.542 0.985

Doctor’s experience Under 10 years (n=41) 0.726 0.481

Reason for extraction  
at recipient site Periodontitis (n=19) 0.310 0.001 *

Socket of recipient site Prepared (n=55) 0.290 0.176

Region of recipient site Maxilla (n=56) 0.028 * 0.019 *

History of root treatment Non-vital (n=13) 0.923 0.393

Root type of donor tooth Multi-root (n=78) 0.975 0.743

Prosthodontic treatment  
of donor tooth

Abutment of bridge and  
denture (n=45) 0.102 0.161

Number of present teeth 
post-operation Under 25 teeth (n=31) 0.047 * 0.000 *

Eichner index post-operation Group B1 to C (n=33) 0.056 0.020 *

* p<0.05
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roots focusing on the third molars alone. 
Mejare et al.14) investigated the prognosis  
in the autotransplantation of third molars 
with fully developed roots followed by endo-
dontic treatment on the basis of a time-table 
analysis during 4-year period. A total of 50 
third molars with completely developed roots 
were autotransplanted to replace a lost first 
or second molar in the same number of 
admitted patients. Descriptive statistics, includ-
ing life table and statistical analyses, were 
provided. Caries and atypical root anatomy 
were identified as risk factors associated  

with complications following transplantation. 
Buccal bone coverage of less than two-thirds 
of the buccal root surface of the transplant 
was significantly more frequent in lost trans-
plants. The results of a Cox regression analysis 
showed that the lack of a buccal bone plane 
was the only remaining statistically significant 
independent variable in the final step of the 
analysis.

In the present study, doctor’s experience 
showed a significant influence on survival in 
the 5-year group, but not in the 10-year group 
in women. Autotransplantation of teeth 

Risks of Third Molar Autotransplantation

Covariate Category B Standard error p-value Exp (B) 95% odds ratio

During 5 years

Region of recipient site Maxilla (n=56) 1.055 0.503 0.036 2.873 1.073–7.695

During 10 years

Reason for extraction  
at recipient site Periodontitis (n=19) 1.312 0.429 0.002 3.713 1.601–8.609

Region of recipient site Maxilla (n=56) 0.784 0.390 0.044 2.190 1.021–4.700

Number of present teeth 
post-operation Under 25 teeth (n=31) 1.135 0.382 0.003 3.110 1.470–6.581

Table 9 Results of stepwise Cox regression analysis in men

Factor Category During 5 years During 10 years

p-value p-value

Age 40 years old and over (n=109) 0.147 0.288

Smoking status Smoker (n=19) 0.730 0.345

Doctor’s experience Under 10 years (n=39) 0.040 * 0.708

Reason for extraction  
at recipient site Periodontitis (n=15) 0.867 0.611

Socket of recipient site Prepared (n=76) 0.578 0.275

Region of recipient site Maxilla (n=65) 0.939 0.279

History of root treatment Non-vital (n=17) 0.993 0.538

Root type of donor tooth Multi-root (n=61) 0.190 0.247

Prosthodontic treatment  
of donor tooth

Abutment of bridge and  
denture (n=39) 0.841 0.381

Number of present teeth 
post-operation Under 25 teeth (n=37) 0.890 0.722

Eichner index post-operation Group B1 to C (n=38) 0.472 0.565

* p<0.05

Table 8 Single-factor analysis of third-molar transplantation survival by log-rank test in women (n=205)
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requires a high degree of technical skill3,15,18), 
and Schwartz et al.15) reported this as a risk 
factor associated with survival in transplanted 
teeth. They investigated prognostic factors in 
291 autotransplanted teeth with complete or 
incomplete root formation using the log-rank 
test and Cox regression analysis. The mean 
observation time was 9.6 years (range, 1 to 
25.7 years), and patient age was between 8 
and 53 years (mean, 16.8 years). The results 
of the Cox regression analysis suggested that 
the oral surgeon was a factor significantly and 
strongly associated with a good prognosis in 
transplanted teeth. Moreover, they found that 
while case selection and surgical technique 
might exert an influence on prognosis in  
the medium-term, they did not do so in the 
long-term.

In this study, recipient site extraction due 
to periodontal disease was indicated as a risk 
factor in the survival of transplanted teeth in 
the 10-year group, but not in the 5-year group. 
Although not mentioned in the Results  
section, in 8 cases out of the 19 in which peri-
odontal disease was the reason for recipient 
site extraction, the transplanted teeth were 
lost at the last dental visit. The reason for  
loss of the transplanted tooth was attachment 
loss in 2 of 3 cases in the 5-year group and 4 
of 5 cases in the 1-year group. This suggests 
that when periodontal disease is the reason 
for recipient site extraction, the transplanted 
tooth is also at risk of periodontal disease  
during long-term.

Koldsland et al.11) investigated the associa-
tion between selected risk indicators and the 
severity of peri-implantitis. Men with a history 
of periodontitis were identified as having risk 
indicators for overt peri-implantitis. As these 
reports suggest that men are at a higher risk 
of periodontal disease, teeth transplanted in 
men may also be more greatly affected by 
periodontal disease.

To the best of our knowledge, there has 
been little research focusing on this point. 
Kristerson et al.12) presented the results of 
replacement of molars by autotransplanted 
fully-developed third molars in adults with 
advanced periodontal disease. Fifteen out  

of 18 transplanted teeth survived, and bone 
regeneration was seen in radiographs; the 
observation period was 17–72 months. The 
present results are in disagreement with those 
of this earlier report. However, the shorter 
observation period in that study may have 
influenced the results regarding survival in 
the transplanted teeth.

Another risk factor identified in this study 
was having fewer than 25 present teeth post-
operatively. This factor was identified in the 
5-year group, and strongly so in the 10-year 
group. In a study of risk factors of tooth loss 
(not involving transplanted teeth), Eklund 
and Burt6) reported that among baseline oral 
conditions related to total tooth loss, the most 
convincing association came with the number 
of remaining teeth. Those with 1–7 teeth at 
baseline were nearly 20 times more likely  
to become totally edentulous than those with 
24 or more teeth, and this relative risk was 
unaffected by age. This means that younger 
people with few teeth are just as likely to 
become edentulous as older people with few 
teeth. In the multivariate analyses, the num-
ber of remaining teeth at baseline stood out 
as a remarkably stable predictor of edentu-
lism, even when many other variables were 
assessed simultaneously.

Baelum et al.4) reported on the incidence 
of tooth loss over a 10-year period in a popula-
tion of rural Chinese initially aged between 
20 and 80 years. Logistic regression analysis 
of the 10-year incidence of tooth loss was 
performed on selected potential predictor 
variables. The dependent variable was losing 
all remaining teeth within 10 years. The logis-
tic regression analysis showed that the best 
baseline predictors of subsequent loss of all 
remaining teeth were at least 1 tooth with 
attachment loss ≥7 mm and 27 or fewer teeth 
present.

Yamamoto et al.20) reported retrospectively 
on tooth loss during maintenance at a univer-
sity hospital. Patients with experience of tooth 
loss were older, showed a higher prevalence 
of severe periodontal disease and hyperten-
sion, and had a lower number of present 
teeth at the start of the maintenance.

Yoshino K et al.



121

Yoshino et al.24) found that number of pres-
ent teeth was strongly related to number of 
occluding units. These reports suggest that 
survival of transplanted teeth is influenced  
by occlusal status.

It is unclear as to whether the risk is greater 
if the recipient site is located in the maxilla. 
Sugai et al.16) found no difference in survival 
rate between the maxilla and the mandible. 
In a study on implant procedures, on the 
other hand, Esposito et al.8) found that  
implant loss (both early and late) was almost 
3 times greater in the maxilla in patients who 
were edentulous or who had overdentures. 
While surgical trauma together with bone 
volume and quality are generally believed  
to be the most important etiological factors in 
early failures, the etiology of late failures is 
more controversial. Loading conditions in rela-
tion to jaw volume and bone quality together 
with chronic infection (peri-implantitis) are 
considered to play the predominant role17). 
While transplanted teeth are affected by  
bone volume14), the influence of bone quality 
remains unclear.

The results of the present study suggest that 
medium-term survival in transplanted teeth  
is influenced by operational risk factors in 
women. On the other hand, long-term sur-
vival in transplanted teeth is influenced by 
individual oral status in men.
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