
Retrospective study to identify any associations 

between clinician training and dental implant 

outcome using MATLAB

Jyoti Sonkar BDS, MPH

Department of Periodontics, 

Louisiana State University 
School Of Dentistry



Motivation- Background

>35 Million
American 
missing 

teeth 

3 million 
DI placed 

and 
counting….

10+% US 
dentists 
place DI

$4.2
billion by 

2018

$0.5
billion lost

> 275,000 
implant 
failures 

each year

Implant failure harms both patients and clinicians



Financial loss

Emotional trauma

Reputation at stake, poor consumer satisfaction

INVOLVED CLINICIANS AND PATIENTS EXPERIENCE



Implant Failures

Peri-implantitis can be instigated and amplified by certain factors



Anatomy

Medical 

Condition

Factors

Smoking Hypertension Diabetes

Location

Surgical ExperienceImmediate

Delayed
Implant Characteristics

Our literature has long studied these factors and have concluded certain established and some potential risk factors.



Training and Experience

Can be important determinants for implant success



• Level of experience of the surgeon 

greatly enhanced clinical outcomes… 

(Brayer et al, 1989)

• No studies that compare implant 

outcome between residents trained in 

different specialties

• No studies have explored the level of 

resident training with the dental 

implants outcome



Increased Clinician Training would improve Clinical Success!!!

Hypothesis 



Methods



Satisfactory Implant Survival was determined as absence of implant mobility, 
pain and radiographic bone loss between 2-4mm (Misch et al, 2008). 

.

Patients seen in LSU postgraduate department for DI placement between 2011-2015 with a minimum 
follow up of 12 months 



What’s excluded from data ?

• Spinners !!!

• Incomplete records

• No follow-up for a year



Clinician Categories

Beginners

1st years 

(Perio, Pros, GPR)

Intermediate

2nd years

(Perio)

Advanced

3rd years

(Perio and OMFS)

Highly Advanced

(Faculties)



Those variables…..

Dependent
• Implant outcome

Study
• Discipline
• Level of training

Independent
• Diabetes, Smoking, Hypertension
• Graft, Location, Stage, Sinus
• Implant system, Length, Diameter

Let’s Stat !!!



After filtering the data, the 2 tier analysis was performed. The primary analysis included multiple logistic 

regression.  Multiple logistic regression comparing the implant outcome to the independent variables was 

performed to establish presence of any statistical significant variables. Multilevel logistic regression was then 

performed on the statistical significant variables (department, resident year of training and implant systems). 



MATLAB

Statistics Toolbox

Neural Network 

Image Processing

Mapping

Signal Processing

Image Acquisition



Why MATLAB ?

User Friendly

No programming experience required

Limited Stat’s background needed

Valid and Reliable

Expensive ($15000+)



Results



Gender

72.17 % 93.27 %

p Value : 0.588

F M



Hypertension

91.4 % (YES) 93.6 % (NO)

p Value : 0.079



Diabetes
p Value : 0.111

89.9% (YES) 93.65 % (NO)



Smoking

91.6 % (YES) 92.94 % (NO)

p Value: 0.334



Bone Graft

92.5% (YES) 92.8% (NO)

p Value: 0.437



Sinus Lift

89.3 % (YES) 93.08 % (NO)

p Value: 0.065
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Thoughts



All LSU 
PG

92.7%
LSU 
Perio

94.14%

NYU 
Perio

79-96%

SLU 
Perio
95.7%

Harvard 
Perio
96.4%

Zupnik, et al (2011); Omran, et al (2015); Veitz-Keenan, et al (2017)



Clinical Success!!!



››››



Conclusion



We found significant associations between 

implant outcome and

• Clinician training

• Discipline

• Implant Systems

These findings could be useful to help determine if 
certain curriculum changes are necessary in order to 
better standardize surgical implant training within 
residency programs to minimize implant failures.
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• Abstract:

• Purpose: To our knowledge, no study has been done to determine any association 
of clinician experience across various post graduate departments and dental 
implant outcomes. Should an association between level of training and implant 
outcome be identified, such a finding could lead to curriculum changes in order to 
better address potential weaknesses. The aim of this study is to identify any 
associations between predictor variables mainly clinician training and dental implant 
outcome among the residents in the departments of Periodontics, Prosthodontics, 
Oral Maxillofacial Surgery (OMFS) and General Practice Residency (GPR) at 
Louisiana State University, School of Dentistry.



• Methods and Materials: Dental records were reviewed from January 1st, 2011 till 
December 31st, 2015. 2437 dental implants were placed during that period. Only records 
that included at least one recall appointment and radiographs taken between 6 and 12 
months after implant placement, were used to determine the outcome. A total of 1486 
records were analyzed using Statistical and Machine Learning toolbox in MATLAB 
R2017a™. The potential implant failure predictors such as gender, age, hypertension, 
diabetes, smoking, implant length, implant diameter, implant system, bone graft at the 
implant site, sinus-elevation, location of implant site, department, and residents’ year of 
training were investigated based on logistic regression analysis. 

• Results: Overall, 1379 (92.7%) implants had a successful outcome while 109 (7.3%) 
implants failed. Out of the predictor variables analyzed, Discipline (0.0004*), Residents’ year 
of training (<0.0001*) and Implant Systems (0.0024*) showed significant associations with 
implant outcome. Of total number of implants placed by each clinician during their 
cumulative years of clinical training, the significant statistical difference comes from the 
overall implants success rates: GPR (97.3%), Periodontics (94.14%), Prosthodontics 
(91.48%), OMFS (89.64%). The residents’ year of training showed significant association 
with implant outcome, the success rates for the following residents includes: third year 
residents (94.20%), second year residents (89.38%), first year residents (90.13%). 
Furthermore, when the implant systems were analyzed for their influence on implant 
outcome, the significant statistical difference among numerous systems came from implants 
success rate such as Straumann (96.8%), Zimmer (96.02%), Astra (95.58%), Nobel 
(92.69%), 3i (86.80%), Biohorizons (84.38%), Ankylos (89.28%), Keystone (50%).  (* p 
value)



• Discussion: The significant association between implant failure rate and residents’ 
year of training supports numerous literature that relates increased surgical 
experience to improved outcomes. The correlation between discipline and implant 
failure rate indicates that surgical training play an important role in enhancing clinical 
skills. The implant systems including fortified surfaces like hydroxyapatite coating, 
sand blasting and acid etching were responsible in improved osseointegration 
leading successful outcomes. 

• Conclusion: Amongst the several predictor variables analyzed, discipline, implant 
system and type clinical training showed significant associations with implant 
outcome. We conclude that the implants placed by the residents in General Practice 
Residency had the highest success rate followed by Periodontics, Prosthodontics 
and Oral Maxillofacial Surgery; however, the highest number of successful implants 
were placed by Periodontics (887) followed by Oral Maxillofacial Surgery (386), 
Prosthodontics (176), General Practice Residency (37). It is evident that the level 
and type of clinician training has an impact on implant outcome in different residency 
programs. Further studies may be necessary to identify the reasons for the 
differences in implant failure rates. The results of such studies may be useful to help 
determine if certain curriculum changes are necessary in order to better standardize 
surgical implant training within residency programs to minimize implant failures.
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