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ABSTRACT:
Background: Immediate and early loading of dental implants as a technique is gaining popularity gradually owing to
drastically reduced treatment periods and minimal discomfort attributed to the periods of edentulism. The present study was
conducted to assess bone density changes around immediate functionally and non-functionally loaded implants. Materials &
Methods: 80 patients who received single tooth implant of both genderswere divided into 2 groups. Groups I received self-
tapering, aggressive SLA implants subjected to immediate functionally loaded (IFL) (control) and group Il received self-
tapering, SLA implants subjected to immediate nonfunctionally loaded (INFL).Three-dimensional cone-beam computed
tomography (3D CBCT) was taken at baseline, 3 and 6 months postimplant placement and the bone density was assessed
around the implants at crestal, middle, and apical regions of implants. Results: Group | had 22 males and 18 females and
group 1l had 19 males and 21 females. The mean bone density at baseline in group | at crestal, middle and apical region was
1534.2, 1126.2 and 1232.4, at 3 months was 1268.4, 1132.0 and 974.2 and at 6 months was 1426.8, 1364.2 and 1152.4
respectively. In group Il at crestal, middle and apical region was 1542.4, 1423.2 and 1224.6, at 3 months was 1320.6, 1256.4
and 1012.4 and at 6 months was 1425.2, 1320.5 and 1156.2 respectively. The difference was significant (P< 0.05).
Conclusion: Immediate non-functionally loaded(INFL)implant group showed better bone density when compared to
immediate functionally loaded(IFL) implant group.
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INTRODUCTION

Immediate and early loading of dental implants as a
technique is gaining popularity gradually owing to
drastically reduced treatment periods and minimal
discomfort  attributed to the periods of
edentulism. Immediate loading refers to loading the
implant with an interim restoration within 48 hours of
implant ~ placement.The  advantages include
elimination of second-stage surgery, maturation of
peri-implant soft tissues before fabrication of the
definitive prosthesis, shortened treatment time,
enhanced function, and greater patient satisfaction.?
Prolonged healing durations of 3-6 months serves as
the basis of success associated with conventional
loading (CL) or delayed loading protocols. The
rationale is to keep the implant in an uninterrupted
environment during the healing period. The concept
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of immediate loading came into existence mostly due
to the increased treatment time and prolonged period
of edentulousness associated with the CL protocol.® In
addition, reduced bone density has been observed
around the delayed loaded implant after the 3-6
months period due to the lack of functional
stimulation during the healing period. These studies
concluded that mechanical bone stimulation serves as
one of the key factors in the regulation of bone
remodeling.*

In the long-term, greater resistance to occlusal forces
can be achieved with an increased bone density
around the implants, more so when considering the
immediately loaded implants.> However, there is a
scarce reporting of literature concerning the
guantitative assessment of bone mineral density
(BMD) changes around implants, especially
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immediately loaded implants.®The present study was
conducted to assess bone density changes around
immediate functionally and nonfunctionally loaded
implants.

MATERIALS & METHODS

The present study consisted of 80 patients who
received single tooth implant of both genders. All
gave their written consent for participation in the
study.

Data such as name, age gender etc. was recorded.
Patients were divided into 2 groups. Groups | received
self-tapering, aggressive SLA implants subjected to

immediate functionally loaded (IFL) (control) and
group Il received self-tapering, SLA implants
subjected to immediate nonfunctionally loaded
(INFL). Implants were placed in the single tooth
edentulous sites of mandible in both the groups.
Three-dimensional cone-beam computed tomography
(3D CBCT) was taken at baseline, 3 and 6 months
postimplant placement. Quantitative analysis of the
bone density was performed using 3D CBCT in three
areas around the implants at crestal, middle, and
apical regions of implants.Data thus obtained were
subjected to statistical analysis. P value < 0.05 was
considered significant.

RESULTS
Table I: Distribution of patients
Groups Group | Group 11
Method | Self-tapering SLA implants subjected to IFL Self-tapering SLA implants subjected to INFL
M:F 22:18 19:21

Table I shows that group | had 22 males and 18 females and group Il had 19 males and 21 females.

Table 11: Comparison of bone density in the crestal, middle and apical region

Groups | Time interval Crestal Middle | Apical | P value
Group | Baseline 1534.2 1426.2 1232.4 0.05
3 months 1268.4 1132.0 974.2
6 months 1426.8 1364.2 | 11524
Group Il Baseline 1542.4 1423.2 1224.6 0.01
3 months 1320.6 1256.4 | 10124
6 months 1425.2 1320.5 | 1156.2

Table |1, graph | shows that mean bone density at baseline in group | at crestal, middle and apical region was
1534.2, 1126.2 and 1232.4, at 3 months was 1268.4, 1132.0 and 974.2 and at 6 months was 1426.8, 1364.2 and
1152.4 respectively. In group Il at crestal, middle and apical region was 1542.4, 1423.2 and 1224.6, at 3 months
was 1320.6, 1256.4 and 1012.4 and at 6 months was 1425.2, 1320.5 and 1156.2 respectively. The difference was

significant (P< 0.05).

Graph I: Comparison of bone density in the crestal, middle and apical region
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DISCUSSION

The assessment of changes in alveolar bone density
around immediately loaded implants is of
considerable interest to the clinician, as it influences
every aspect of implant therapy.”® Various factors,
such as the degree of micromotion, nature of
loading,6 primary stability, remodelingof woven bone
formed after implant osteotomy, and the stress-strain
contours that develop at the implant-bone interface,
influence the ultimate internal architecture of alveolar
bone after implant loading.®*® Most studies to date
have been histologic and histomorphometric analyses
of bone reaction to implant loading in animal
biomodels and have indicated that the immediate
loading of implants stimulates ossification around
implants, resulting in an improved bony foundation
for the definitive prosthesis.!**?The present study was
conducted to assess bone density changes around
immediate functionally and nonfunctionally loaded
implants.

We found that group | had 22 males and 18 females
and group Il had 19 males and 21 females.
Ramachandran et al*®assessed radiographic changes in
alveolar bone density around immediate functionally
and nonfunctionally loaded implants. 20 participants
with partially edentulous mandibles received implants
that were immediately loaded either functionally
(IFL) or nonfunctionally (INFL). Standardized
intraoral periapical radiographs were made at
baseline, 3, and 6 months. These were digitized and
analyzed using the histogram tool of the GNU Image
Modulation Program for changes in alveolar bone
density at crestal and lateral apical levels around the
implant. An increase in the mean lateral apical pixel
grayscale values of 4.68 +0.80 at 3 months and 4.15
+0.29 at 6 months was observed with IFL, while INFL
demonstrated an increase of 5.66 £0.53 at 3 months
and 6.07 £0.59 at 6 months. A decrease in the mean
crestal pixel grayscale values of -24.40 +7.41 with
IFL and -16.86 +5.14 with INFL was found from
baseline to 3 months.

We found that mean bone density at baseline in group
| at crestal, middle and apical region was 1534.2,
1126.2 and 1232.4, at 3 months was 1268.4, 1132.0
and 974.2 and at 6 months was 1426.8, 1364.2 and
1152.4 respectively. In group Il at crestal, middle and
apical region was 1542.4, 1423.2 and 1224.6, at 3
months was 1320.6, 1256.4 and 1012.4 and at 6
months was 1425.2, 1320.5 and 1156.2 respectively.
Singh et al'*compared and assessed bone density
changes around immediate functionally and
nonfunctionally loaded implants.Sixty participants
selected based on the predetermined inclusion and
exclusion criteria received single tooth implants in
mandible under two implant loading protocols:
Immediate functionally loaded (IFL) and immediate
nonfunctionally loaded (INFL). Randomization was
done by computer-aided simple randomization
procedure. Self-tapering, aggressive SLA implants
were placed in the single tooth edentulous sites of
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mandible in both the groups. Three-dimensional cone-
beam computed tomography (3D CBCT) was taken at
baseline, 3 and 6 months postimplant placement.
Quantitative analysis of the bone density was
performed using 3D CBCT in three areas around the
implants at crestal, middle, and apical regions of
implants.Bone  density changes after implant
placement in IFL group from baseline to 3 months
were; crestal region (314.18 + 71.69), middle (278.23
* 70.17), apical (274.70 + 59.79) and changes from 3
to 6 months were; crestal (—105.55 + 39.60), middle
(—114.80 £ 41.46), apical (—141.88 £ 69.58). Bone
density changes after implant placement in INFL
group from baseline to 3 months were crestal region
(199.42 + 47.97), middle (56.91 + 10.39), apical
(200.98 £ 67.43) and changes from 3 to 6 months
were; crestal (—194.38 + 75.30), middle (—204.40 +
63.75), apical (—191.28 + 62.33).

The limitation the study is small sample size.

CONCLUSION

Authors found that immediate nonfunctionally
loaded(INFL)implant group showed better bone
density when compared to immediate functionally
loaded(IFL) implant group.

REFERENCES

1. Morton D, Jaffin R, Weber HP. Immediate restoration
and loading of dental implants: clinical considerations
and protocols. Int J Oral Maxillofac Implants
2004;19(suppl):103-8.

2. Avila G, Galindo P, Rios H, Wang HL. Immediate
implant loading: current status from available
literature. Implant Dent 2007;16:235-45.

3. Gatti C, Haefliger W, Chiapasico M. Implant-retained
mandibular overdenture with immediate loading: a
prospective study of ITI implants. Int J Oral Maxillofac
Implants 2000;15:383-8.

4. Misch CE. Density of bone: effect on treatment plans,
surgical approach, healing and progressive bone
loading. Int J Oral Implantol1990;6:23-31.

5. Szmukler-Moncler S, Salama H, Reingewirtz Y,
Dubruille JH. Timing of loading and effect of
micromotion on bone-dental implant interface: review
of experimental literature. J Biomed Mater Res
1998;43:192-203.

6. Duyck J, Ronold HJ, Oosterwyck HV, Naert I, Sloten
JV, Ellingsen JE. The influence of static and dynamic
loading on marginal bone reactions around
osseointegrated implants: an animal experimental
study. Clin Oral Implants Res 2001;12:207-18.

7. Ottoni JM, Oliveira ZF, Mansini R, Cabral AM.
Correlation between placement torque and survival of
single-tooth implants. Int J Oral Maxillofac Implants
2005;20:769-76.

8. Shahlaie M, Gantes B, Schulz E, Riggs M, Crigger M.
Bone density assessments of dental implant sites:
quantitative computed tomography. Int J Oral
Maxillofac Implants 2003;18:224-31.

9. Kitamura E, Stegaroui R, Nomura S, Miyakawa O.
Biomechanical aspects of marginal bone resorption
around osseointegrated implants: considerations based
on three- dimensional finite element analyses. Clin
Oral Implants Res 2004;15:401-12.

192



Srivastava V

10.

11.

12.

Journal of Advanced Medical and Dental Sciences Research |Vol. 6|Issue 10| October 2018

Tada S, Stegaroiu R, Kitamura E, Miyakawa O,
Kusakari H. Influence of implant design and bone
quality on stress/strain distribution in bone around
implants: a three- dimensional finite element analysis.
Int J Oral Maxillofac Implants 2003;18:357-68.
Borchers |, Reidhart P. Three- dimensional stress
distribution around dental implants at different stages
of interface development. J Dent Res 1994;62: 155-9.
Romanos GE, Toh CG, Siar CH, Swaminathan D, Ong
H. Histologic and histomorphometric evaluation of
peri-implant bone subjected to immediate loading: an
experimental study with Macaca fascicularis. Int J Oral
Maxillofac Implants 2002;17:44-51.

13.

14.

Ramachandran A, Singh K, Rao J, Mishra N, Jurel SK,
Agrawal KK. Changes in alveolar bone density around
immediate functionally and nonfunctionally loaded
implants. The Journal of prosthetic dentistry. 2016 Jun
1;115(6):712-7.

Singh K, Chand P, Chaurasia A, Solanki N, Pathak A.
A randomized controlled trial for evaluation of bone
density changes around immediate functionally and
nonfunctionally loaded implants using three-
dimensional cone-beam computed tomography. The
Journal of Indian Prosthodontic Society. 2022 Jan
1;22(1):74-81.

193



