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Abstract

The aim of this study was to analyze the dental implant treatment data at the Faculty of Dentistry, Chulalongkorn
University (FDCU) for the past 5 years. The treatment records of patients who had implants placed during 2014-2018
were retrieved from the FDCU electronic patient database. Patient information; sex, age, region, implant number
and complications, and patient’s follow-up were collected. The data were analyzed by descriptive statistics using
IBM SPSS Statistics software. We found that among 4,111 records, 2,734 records with 4,279 implants met the study
criteria. The number of implant patients increased approximately 10 % each year. The average patients’ age was
55.9 years old (range 15-89 years). Sixty percent of the patients were 50 - 69 years old, female, and had one implant
placed. Seventy-one percent of the implants were placed in the posterior region. Among the 1,967 patients who
had complete implant restoration for at least six months, 1,245 (63.3 %) followed the maintenance recall schedule.
Complications were detected in 288 implants and 76 implants were eliminated. Seven departments/clinics at
FDCU provided implant treatment. However, missing implant details and illegible handwriting were found in many
records. In conclusion, the number of dental patients at FDCU is increasing. Most patients were 50-69 years old,
with the majority of the implants placed in the posterior region. Although half of the patients followed the first-year
maintenance recall schedule, the number decreased over time. Few complications were noted. One third of the

records was incomplete resulting in less data to be analyzed.
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Introduction

A dental implant is an artificial tooth root, and
is widely used as a replacement for a missing tooth as a
single-tooth implant or an implant-supported overdenture.'
Several implant designs have been developed and used in
clinical dentistry. Implant treatment has become increasingly
popular because it results in marked improvement in
appearance, speech, chewing, comfort, and quality of life
without harming the natural teeth and have an almost
100 % success rate.”

The number of dental implant patients in Thailand
has rapidly increased over the last few decades not only in
dental schools, such as the Faculty of Dentistry, Chulalongkorn
University (FDCU), but also at private dental clinics. To
evaluate the trend and success of implant treatment in
Thailand, baseline statistical data is needed. However,
there is no statistical report of the dental implant treatment
in Thailand. Unfortunately, it would be a very hard and time-
consuming work to collect the country’s data since no
official registrar for dental implant treatment is set. The
data collection in a well-known organization like a dental
school could be a pioneering effort. The aim of this study
was to gather and analyze the dental implant treatment
data at FDCU.

Materials and methods

The protocol for this study was approved by
the Human Ethics Committee, Faculty of Dentistry,
Chulalongkorn University, Bangkok, Thailand (HREC-DCU
2019-039). The treatment records of dental implant
patients who received dental implant placement and
restoration at FDCU from January 2014 to December 2018
were retrieved from the hospital electronic database using
the treatment fee codes. Demographic data; including
age, sex, implant number, location, diameter, and lensth,
and soft or hard tissue graft were collected. The department
providing treatment, follow-up period, and complications

were also collected.

Descriptive statistical analyses were performed
using IBM SPSS Statistics version 22 software (SPSS Inc.,
Illinois, USA).

Dental implant patient demographic data

The electronic database search resulted in 4,111
patients who received dental implants during January
2014 to December 2018; however, dental implant treatment
was confirmed in only 2,734 patient records with a total
of 4,279 dentalimplants. The patients comprised of 1,102
men (40.3 %) and 1,632 women (59.7 %) with a mean age
of 55.9 years old (range 15 - 89 years old), 60 % were in
the 50-69-year age group. Sixty-three percent (1,719 patients)
received one implant and the remaining patients received
two or more. Of the 4,279 implants, 1,984 (46.4 %), 178
(4.1 %), and 128 (3 %) implants involved bone grafting,
soft tissue grafting, and both bone and soft tissue grafting,

respectively (Table 1).

Table 1 Number of implants based on the details of the implant

Number of implants
Total = 4,279 (%)

Brand
Identifiable 4,254 (99.2)
N/A* 34 (0.8)
Location
Anterior esthetic zone
Maxilla 915 (21.4)
Mandible 308 (7.2)
Posterior zone
Maxilla 1,001 (23.4)
Mandible 2,041 (47.7)
N/A* 14.(0.3)
Diameter
Narrow (<3.75 mm) 594 (13.9)
Standard (3.75 to 5 mm) 3,607 (84.3)
Wide (>5 mm) 51(1.2)
N/A* 27(0.6)
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Table 1 Number of implants based on the details of the implant
(cont.)

Number of implants
Total = 4,279 (%)

Length
Short (<8 mm) 853 (19.9)
Standard (>8 mm) 3,402 (79.5)
N/A* 24.(0.6)
Bone & soft tissue graft
Bone grafting 1,984 (46.4)
Soft tissue grafting 178 (4.1)
Both 128 (3.0)
None 1,989 (46.5)
Type of restoration
Crown 2,563 (59.9)
Bridge 221(5.2)
Overdenture 148 (3.4)
N/A* 1347 (31.5)

Amount of implant Number of patients

placement Total = 2,734 (%)
1 1,719 (62.9)
o1 1,015 (37.1)

*not available due to unclear data record

Table 2 Implant size based on anatomical region

Dental implant characteristics

The number of patients and implants increased
approximately 10 % each year (Fig. 1). The majority of
the implants placed at FDCU were Straumann (2,866
implants, 67.0 %) followed by Astra Tech (1,141 implants,
26.7 %). Most of the implants had a standard diameter
(3.75-5mm, 3,607 implants, 84.3 %) and length (>8 mm,
3,402 implants, 79.5 %). A single crown was the most common
restoration (2,563 implants, 59.9 %), and the remaining
consisted of bridges and implant-retained removable
dentures (Table 1).
Implant location

The implants were more commonly placed in
the mandible compared with the maxilla (2,349 and
1,916 implants, respectively), and more prevalent in
the posterior than the anterior esthetic region (3,042
and 1,223 implants, respectively) (Table 1). The most
common location was the mandibular first molar (1,199
implants, 28.1 %), followed by the maxillary first molar
(527 implants, 12.4 %), and the mandibular second molar
(500 implants, 11.7 %) (Fig. 2). The distribution of implant

size used in each location is seen in Table 2.

Number of implants (%)

Diameter Length
Anatomical region
Narrow Standard Wide Short Standard
<3.75 mm 3.75to 5 mm >5 mm <8 mm >8 mm

Anterior maxilla 350 (38.4) 562 (61.6) 0 (0) 54 (5.9) 859 (94.1)
Posterior maxilla 46 (4.6) 932 (93.7) 17 (1.7) 347 (34.8) 649 (65.2)
Anterior mandible 130 (42.5) 176 (57.5) 0(0) 19 (6.2) 288(93.8)
Posterior mandible 67 (3.3) 1,930 (95.0) 34 (1.7) 432 (21.3) 1,595 (78.7)

*Missing/unclear data were excluded.
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Figure 1 Number of patients and implants each year. The number of dental implant patients and placed implants increased ap

proximately 10% each year
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Figure 2 Implant distribution based on location. The mandibular first molar was the most common location of implant placement,

followed by the maxillary first molar, and mandibular second molar. No implant was placed at the maxillary third molar location
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Departments providing implant treatment

Five departments/clinics provided implant surgery,
the Oral and Maxillofacial Surgery (OMFS) department,
the Periodontology departments, the Esthetic, the Implant,
and the Specialist clinics. The surgical procedures for implant
placement were mostly performed at the Specialist clinic

(1,652 implants, 38.6 %) and OMFS department (1,570

implants, 36.7 %). The implant restorations were performed
at seven departments/clinics, the Prosthodontic department,
the Esthetic, the Implant, the Specialist, the Maxillofacial
prosthetic, the Geriatric clinics, and the OMFS department.
Nearly half of the implant restorations were performed at
the Specialist clinic (1,429 implants, 48.0 %), followed by
the Prosthodontic clinic (820 implants / 27.3 %) (Table 3).

Table 3 Distribution of patients and implants based on department/clinic providing surgical and restorative procedures

department/clinic providing surgical procedures

OMFS Specialist Esthetic Implant Periodontology
Number of patients 952 357 1 311
Total = 2,734 (%) (34.8 %) (40.7 %) (13.1 %) (0.1 %) (11.3 %)
Number of implants 1,570 576 3 478
Total = 4,279 (%) (36.7 %) (38.6 %) (13.5 %) (0.1 %) (11.1 %)
department/clinic providing restorative procedures

Prosthodontics Specialist Esthetic Implant Others®
Number of patients 508 225 240 38
Total = 1,9797 (%) (25.7 %) (48.9 %) (11.4 %) (12.1 %) (1.9 %)
Number of implants 820 340 338 70
Total = 2,997° (%) (27.3 %) (47.9 %) (11.4 %) (11.2 %) (2.2 %)

“The number of patients who already had their implant restored.

®The number of implants restored.

‘Maxillofacial prosthetic, OMFS, and Geriatric clinic.

Number of implant patients following implant
follow-up visit

Among the 2,734 patients (4,279 implants),
only 1,967 patients (2,940 implants) had their implant
restoration performed at least six months before data
acquisition and were included into the follow-up criteria.
One thousand two hundred and forty-five patients (1,863
implants) who attended the follow-up visits six months after
restoration were identified. The number of patients attending
only the first year follow-up was 739 (1,095 implants), while
506 patients attended further follow-ups (768 implants).
Implant follow-up provider

Most of the implant follow-ups were performed

by the dentists who placed and restored the implants

(704 of 1,245 patients). However, 275 patients had their
implants evaluated only by the dentists who provided
the restoration and 219 patients by those who placed
the implants. The remaining 47 patients had their oral
health, including implant follow-up, evaluated by dentists
who had performed neither the surgery nor the restoration.
Complications

Complications were noted in 288 implants (6.7 %
of allimplants placed), including 97 implants with biological
complications and 191 implants with technical complications,
of which 76 implants were removed. Among the removed
implants, 33 failed from biological and ten failed from
technical complications; while no records were available

of the other 33 failed implants. The biological complications
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included peri-implant mucositis, peri-implantitis, disos-
seointegration, bone graft material leakage, abscess, and
fistula. The technical complications included abutment
screw loosening, abutment screw fracture, crown dislodgement,
crown instability, retrieving screw-hole filling dislodgement,
implant body fracture, implant malposition, loose contact,
and traumatic occlusion.
Unclear records

Among the 4279 implants, unclear data was
found in 1,160 (27.1 %), including 695 implants that
were charted by unidentified clinics and the others had
illegible handwriting, lacked important information, or
were missing scanned treatment records. The records from
the Specialist clinic had the greatest number of implants

(204 implants) with unclear data.

Discussion

The present study demonstrated that the number
of dental implant patients rose approximately 10 % during
the five years of data collection. Similarly, dental implant
use in the U.S. increased by an average of 14 % per year.’
The average age of the patients in our study was 55.9
years old, which was similar to other studies.*” Tooth
loss is associated with advancing age, including in Thais.*’
Therefore, dental substitutes for replacing missing teeth,
such as implants, provide a meaningful benefit for older
patients. The most common site for implant placement
in this study was the posterior mandible, especially the
mandibular first molar, corresponding to other studies.**’
The reason for the first mandibular molar loss may be due
to it being the first erupted permanent tooth and that it
has a high risk for dental caries and periodontal disease.""**

We found that standard length and diameter
implants were the most commonly used implants. A
short implant is typically placed in the posterior mandible
and maxilla where the bone quantity is limited and in close
proximity to vital structures, such as the maxillary sinus
and inferior alveolar nerve."” " Studies have demonstrated

that short implants were associated with a lower survival

rate.’*'" In contrast, Annibali et al., " reported that short

implants successfully supported prostheses in patients
with an atrophic alveolar ridge. A systematic review and
meta-analysis revealed that short implants’ survival rate
and marginal bone loss were not significantly different
compared with standard implants.” However, other studies
found that short implants were associated with higher
prosthetic and biological complications.”** Based on implant
diameter, the largest percentage of narrow implants
were placed in the anterior maxillary region. This finding
may be because narrow diameter implants are typically
placed in an alveolar crest with insufficient buccolingual
width, resulting in less risk of injury to neighboring teeth
and dehiscence defect.”*” In the present study, standard
diameter implants were mostly used in the posterior region,
correlating with other studies.*”” The wider diameter
implants are associated with greater bone interaction,
improved stability due to the increased surface area for
osseointegration, more resistant to vertical load, and reducing
the stress distributed to the surrounding bone.'"***
Ting et al,” suggested choosing wide diameter implants
(>4.7 mm) in the posterior mandibular or maxillary
region when there is a limit on implant length due to
surrounding vital structures.
Complications were found in 288 of 4,279 implants
(6.7 %) during the six months to five years follow-up period,
which was lower than that of McDermott et al., who found
13.9 % from 2,379 implants in the 0-7 years follow-up
period.”’ The failure rate in the present study may not
reflect the actual rate due to missing data and the short
follow-up period of five years. The most common biological
complication was peri-implant mucositis/peri-implantitis,
followed by abscess or fistula. The most common technical
complication regarding the fixture was screw loosening
followed by implant fracture. Crown or composite dis-
lodgement was the most frequent restoration problem.
These complications were similar to other studies.”* It
is recommended to systematically collect the implant
failure rate and related contributing factors, and analyze
these data which will be useful for developing suidelines

to prevent failures.

6 JDENT ASSOC THAI VOL.71 NO.1 January - March 2021



Implant complications and failures are most likely
to occur within the first year (3-8 %)* and subsequently
decrease to approximately 1 %™. Several studies have
revealed the importance of maintenance recall in relation
to dental implant success rates.””*" A cohort of patients
who frequently attended follow-up visits demonstrated
a higher survival rate compared with those who did not.”
However, the appropriate recall interval has not yet been
determined. Monje et al., suggested a follow-up every 3-4
months in the first year and subsequently on an interval
based on individual risk factors, periodontal response,
and oral hygiene.”” A recall visit at least once a year was
related to a 90 % decrease in treatment failure compared
with patients who were lost to follow-up.” Therefore,
patients who have received their final restoration should
attend maintenance visits to prevent postoperative
complications. Moreover, implant maintenance schedules
should be set for a sustainable implant treatment outcome.

The limitations of this study included short-term
data collection and unclear data. Because the data were
searched from scanned treatment records in the FDCU
electronic database, the missing scanned documents were
counted as unclear data. Moreover, illegible handwriting
and incomplete information, such as the implant or restoration
details, implant location, and the dentist who provided
treatment were also counted as unclear data. Biomedical
research, including dental research, has evolved to using
digital records. The patient-level information can be easily
obtained from standardized digital data, and rapidly
analyzed to determine trends, risk factors, and treatment
outcomes that can guide treatment decisions, research
directions, health care promotion, and policy. However,
collecting health data from digital systems has some
disadvantages when there is no standardized format for
capturing data. Using uniform terminology, classification,
and data recording templates would greatly promote the
completeness of the patient record and subsequently
better analysis.” Our results suggest an urgent need to

develop uniform and fully electronic patient records.

Conclusion

The number of patients receiving dental implants
at FDCU is increasing. Most implants were placed in the
posterior region and the patients were in middle age
and elderly. Sixty percent of the patients attended the
first-year recall visit and the number markedly decreased
over the long term. Implant complications were noted.

Many incomplete and unclear data were found.

Acknowledgements

This study was supported by the Faculty of Dentistry,
Chulalongkorn University. The authors are grateful to Assist.
Prof. Dr. Soranun Chantarangsu for statistical consultation,
Dr. Kevin Tompkins for language editing, and OMFS
Department residents for assisting with the data searching

from electronic patient databases.

References

1. Misch CE. Dental Implant Prosthetics. St. Louis, Missouri: Mosby; 2005.
2. Gaviria L, Salcido JP, Guda T, Ong JL. Current trends in dental
implants. J Korean Assoc Oral Maxillofac Surg 2014;40(2):50-60.
3. Elani HW, Starr JR, Da Silva JD, Gallucci GO. Trends in Dental Implant
Use in the U.S., 1999-2016, and Projections to 2026. J Dent Res
2018;97(13):1424-30.

4. Brennan M, Houston F, O’Sullivan M, O’Connell B. Demographics
of implant placement and complications of a patient subgroup
in a dental hospital population. J Ir Dent Assoc 2010;56(2):85-92.
5. Wagenberg B, Froum SJ. A retrospective study of 1925 consecutively
placed immediate implants from 1988 to 2004. Int J Oral Maxillofac
Implants 2006;21(1):71-80.

6. Yiengprugsawan V, Somkotra T, Kelly M, Seubsman SA, Sleigh AC,
Thai Cohort Study T. Factors associated with self-reported number
of teeth in a large national cohort of Thai adults. BMC Oral Health
2011;11(1):31.

7. Samnieng P, Ueno M, Shinada K, Zaitsu T, Wright FA, Kawaguchi
Y. Association of hyposalivation with oral function, nutrition and
oral health in community-dwelling elderly Thai. Community Dent
Health 2012;29(1):117-23.

8. Bornstein MM, Halbritter S, Harnisch H, Weber HP, Buser D. A
retrospective analysis of patients referred for implant placement
to a specialty clinic: indications, surgical procedures, and early
failures. Int J Oral Maxillofac Implants 2008;23(6):1109-16.
9.Lin G, Ye S, Liu F, He F. Aretrospective study of 30,959 implants:

Boonyatikarn et al., 2021 7



Risk factors associated with early and late implant loss. J Clin
Periodontol 2018;45(6):733-43.

10.GY,CA,NT P, EB GA. Demographic evaluation of implant locations
among 1000 adult patients in Turkey. Avicenna J Dent Res 2018;10
(1):22-7.

11. Mimoza C, Vito MA. The First Permanent Molar Most Affected
by Dental Caries - A Longitudinal Study. UDM 2018;4(2):36-41.
12. Hirschfeld L, Wasserman B. A long-term survey of tooth loss in
600 treated periodontal patients. J Periodontol 1978;49(5):225-37.
13. Bural C, Bilhan H, Cilingir A, Geckili O. Assessment of demographic
and clinical data related to dental implants in a group of Turkish
patients treated at a university clinic. J Adv Prosthodont 2013;5(3):351-8.
14. Jain N, Gulati M, Garg M, Pathak C. Short Implants: New Horizon
in Implant Dentistry. J Clin Diagn Res 2016;10(9):ZE14-ZE7.

15. Ajayi YO, Nwachukwu N, Akinboboye BO. Treatment Outcome
of Short Dental Implants. J West Afr Coll Surg 2017;7(4):52-71.
16. Romeo E, Bivio A, Mosca D, Scanferla M, Ghisolfi M, Storelli S.
The use of short dental implants in clinical practice: Literature review.
Minerva Stomatol 2010;59(1-2):23-31.

17. Lee JH, Frias V, Lee KW, Wright RF. Effect of implant size and
shape on implant success rates: A literature review. J Prosthet Dent
2005;94(4):377-81.

18. Annibali S, Cristalli MP, Dell’Aquila D, Bignozzi I, La Monaca G,
Pilloni A. Short dental implants: a systematic review. J Dent Res
2012;91(1):25-32.

19. Nielsen HB, Schou S, Isidor F, Christensen AE, Starch-Jensen T.
Short implants (</=8mm) compared to standard length implants
(>8mm) in conjunction with maxillary sinus floor augmentation: a
systematic review and meta-analysis. Int J Oral Maxillofac Surg
2019;48(2):239-49.

20. Cruz RS, Lemos CAA, Batista VES, Oliveira H, Gomes JML, Pellizzer EP,
et al. Shortimplants versus longer implants with maxillary sinus lift.
A systematic review and meta-analysis. Braz Oral Res 2018;32:e86.
21. Bitaraf T, Keshtkar A, Rokn AR, Monzavi A, Geramy A, Hashemi
K. Comparing short dental implant and standard dental implant
in terms of marginal bone level changes: A systematic review
and meta-analysis of randomized controlled trials. Clin Implant
Dent Relat Res 2019;21(4):796-812.

22. Barber HD, Seckinger RJ. The role of the small-diameter dental
implant: a preliminary report on the Miniplant system. Compendium
1994;15(11):1390, 2.

23. Davarpanah M, Martinez H, Tecucianu JF, Celletti R, Lazzara
R. Small-diameter implants: indications and contraindications. J
Esthet Dent 2000;12(4):186-94.

24. Shemtov-Yona K, Rittel D, Levin L, Machtei EE. Effect of dental
implant diameter on fatigue performance. Part I: mechanical behavior.

Clin Implant Dent Relat Res 2014;16(2):172-7.

25. Mohammed Ibrahim M, Thulasingam C, Nasser KS, Balaji V,
Rajakumar M, Rupkumar P. Evaluation of design parameters of
dental implant shape, diameter and length on stress distribution: a
finite element analysis. J Indian Prosthodont Soc 2011;11(3):165-71.
26.Ting M, Palermo M, Donatelli DP, Gaughan JP, Suzuki JB, Jefferies
SR. A meta-analysis on the effect of implant characteristics on the
survival of the wide-diameter implant. Int J Implant Dent 2015;1(1):28.
27. McDermott NE, Chuang SK, Woo VV, Dodson TB. Complications
of dental implants: identification, frequency, and associated risk
factors. Int J Oral Maxillofac Implants 2003;18(6):848-55.

28. Lin GH. Factors Influencing Dental Implant Survival & Success:
A Retrospective Study. Michigan: The university of Michigan; 2016.
29. Krishnan V, Tony Thomas C, Sabu I. Management of abutment
screw loosening: review of literature and report of a case. J Indian
Prosthodont Soc 2014;14(3):208-14.

30. Lindhe J, Meyle J. Peri-implant diseases: Consensus Report of
the Sixth European Workshop on Periodontology. J Clin Periodontol
2008;35(8 Suppl):282-5.

31. Nemcovsky C, Rosen E. Biological complications in implant-
supported oral rehabilitation: as the pendulum swings back towards
endodontics and tooth preservation. Evid Based Endod 2017;2(4):1-8.
32. Mostafavi A. Implant Abutment Screw Loosening: A Review of
Effective Factors. J Clin Diagn Res 2019;13(8):ZE06-9.

33. Rosenberg ES, Cho SC, Elian N, Jalbout ZN, Froum S, Evian Cl.
A comparison of characteristics of implant failure and survival in
periodontally compromised and periodontally healthy patients: a
clinical report. Int J Oral Maxillofac Implants 2004;19(6):873-9.
34. Perry J, Lenchewski E. Clinical performance and 5-year retrospective
evaluation of Frialit-2 implants. Int J Oral Maxillofac Implants
2004;19(6):887-91.

35. Silverstein LH, Kurtzman GM. Oral hygiene and maintenance
of dental implants. Dent Today 2006;25(3):70-5;quiz5.

36. Gay IC, Tran DT, Weltman R, Parthasarathy K, Diaz-Rodriguez J,
Walji M, et al. Role of supportive maintenance therapy on implant
survival: a university-based 17 years retrospective analysis. Int J
Dent Hyg 2016;14(4):267-71.

37.Monje A, Aranda L, Diaz Cavero K, Alarcon Palacios M, Bagramian
R, Wang HL, et al. Impact of Maintenance Therapy for the Prevention
of Peri-implant Diseases: A Systematic Review and Meta-analysis.
J Dent Res 2016;95(4):372-9.

38. Compton SM, Clark D, Chan S, Kuc I, Wubie BA, Levin L. Dental
Implants in the Elderly Population: A Long-Term Follow-up. Int
J Oral Maxillofac Implants 2017;32(1):164-70.

39. Joda T, Waltimo T, Probst-Hensch N, Pauli-Magnus C, Zitzmann
NU. Health Data in Dentistry: An Attempt to Master the Digital
Challenge. Public Health Genomics 2019;22(1-2):1-7.

8 JDENT ASSOC THAI VOL.71 NO.1 January - March 2021



