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Background: In dentistry and oromaxillofacial surgery, the use of dental implants is today
a firmly established method of functional masticatory rehabilitation of edentulous segments
of the jaws. From empirical considerations, it was estimated that a minimum period of
three months in the mandible and six months in the maxilla was necessary for satisfactory
implant healing.

However, the competing procedure of immediate loading of screw-retained implants soon
developed in parallel with this.

Aim & objectives: Primary objectives of the study was to compare the clinical &
radiological outcome of delayed and immediate implant loading.

Material and Method: This prospective study included 20 patients, 10 in each group.
Group(A) delayed implant loading & Group(B) immediate implant loading. The criteria’s
evaluated were radiological assessment of the bone loss(mesial and distal crestal bone),
clinical assessment of pocket depth and clinical assessment of stability at 3, 6, 12 & 18
months.

Observation: The crestal bone loss was higher at 12 and 18 months on mesial side of
implant and at 18 month on distal side of implant, statistically significant in the immediate
loading group when compared to delayed loading group. No significant difference was
observed in pocket depth & stability between both the groups.

Conclusion: The loading of the implants can be done immediately irrespective of the
number and anatomical area, provided the torque of 40Ncm is achieved.

Copyright©2018 Milind Naphade et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

In 1979 Ledermann revolutionised era of implant dentistry
with successful immediate loading implants, in which implant

Implant dentistry has grown leaps and bounds in recent years
after the successful introduction of osseointegration concept by
Prof. P.I.Branemark in the early 1960s. For the success in
implant dentistry, we should ideally evaluate primary outcome
of an implant-prosthetic complex as a whole. This can be
achieved by evaluating success at the implant level, peri-
implant soft tissue, prosthesis and level of patient's
satisfaction'.

Branemark established a protocol of a two stage surgical
procedure in which implant was submerged during first
surgical stage and maintained in that unloaded environment
for a period of minimum 3 months in mandible and 6 months
in maxilla. This was followed by second stage surgical
procedure in which prosthetic abutment was connected
.However their manoeuvre had some shortcomings like
microgap between implant and abutment which eventually
resulted in crestal bone loss and long extended edentulous
period”.

*Corresponding author: Vimi Jain
Department of Oral and Maxillofacial Surgery, V.Y.W.S
Dental College and Hospital, Amravati

is placed followed by prosthetic abutment connection and
temporization in a single appointment. This technique
eliminated chances of microgap between the implant and
abutment which ruled out the possibility of peri implant bone
loss as seen in delayed implant loadingz. More advantages
include less tissue trauma, reduced overall treatment time,
decreased patient anxiety and discomfort, high patient
acceptance and better function and aesthetics’.

Ongoing scientific reports from various clinicians have
continued to make it clear that immediate implant loading can
be accomplished safely in all areas of the mouth provided that
bone quality is sufficient to ensure the initial stability of
40Ncm and those patients scrupulously follow postsurgical
instructions®. This has been suggested as a beneficial treatment
protocol over conventional technique, in terms of improved
clinico —radiological outcomes.

Primary objectives of the study was to compare the clinical &
radiological outcome of delayed and immediate implant
loading. The criterias evaluated were radiological assessment



International Journal of Current Advanced Research Vol 7, Issue 8(C), pp 14762-14771, August 2018

of the bone loss (mesial and distal crestal bone), clinical
assessment of pocket depth and clinical assessment of stability.

MATERIALS AND METHODS

This prospective study was performed in the Department of
Oral & Maxillofacial Surgery of Vidhabha Youth Welfare
Society Dental College and Hospital, Amravati. The necessary
approval was procured from the institutional ethics committee.
The sample of 20 patients was derived from the population of
patients who reported to the department for replacement of the
teeth. Awritten consent was procured from all the patients
included in the study.

Subjects eligible for inclusion were all above 16 years of both
genders, patients with single or multiple edentulous areas,
ASA Class I and relatively healthy ASA class II patients,
patients free of periodontal diseases and patients having
sufficient amount of residual alveolar ridge. Patients unable to
give or not willing to consent, ASA class III and class IV
category patients, pregnant females or lactating mothers,
patients having habits of smoking, tobacco & betalenut
chewing, patients on any drug which will compromise
osseointegration were excluded from the study.

The patients were classified in two groups of 10 each. First
Group (A) delayed implant loading & second Group (B)
immediate implant loading. Routine blood investigations,
Intra oral periapical All the subjects were thoroughly evaluated
clinically and radiographically (IOPA), Orthopantomograph
(OPG) & Radio visuograph (RVG), Complete oral prophylaxis
& Diagnostic cast were done for all patients included in the
study.

After placement of implant, immediate loading was done only
in those cases where we got initial stability with insertion
torque above 40Ncm, otherwise delayed loading was preffered
was achieved making it a single stage surgery, the procedure in
the study was performed by same surgeon. The necessary
surgical protocol for asepsis and infection control and
maintenance in the post operative phase were followed strictly.

Data was collected at defined interval of 3 months, 6 months,
12 months and 18 months during the subsequent follow up &
comparison was done amongst both the groups on the basis of
clinical examination & radiographically to access peri-implant
bone loss. Entire observation was done by the same observer
to prevent bias. The parameters accessed were pocket depth,
Stability, Crestal bone levels.

Crestal bone levels was calculated by formula: Corrected
crestal bone level = measured bone level x (actual implant
length /measured implant length).

Statistical analysis

Statistical analysis was carried out using SPSS v 16.0
statistical software.Baseline characteristics of the participants
were compared using Chi-square test. Mann-whitney U test
was used to compare mean pocket depth & bone loss between
study & experimental groups at 3, 6, 12 & 18 months.Chi-
square test was used for the comparison of stability of implants
between study & experimental groups at 3, 6, 12 & 18
months.Repeated  measures ANOVA  with  post-hoc
boneferroni test was used for within group comparison of
mean scores of pocket depth & bone loss at 3,6, 12 & 18
months in both the groups.

RESULTS & OBSERVATIONS
Table 1 Baseline Characteristics of Participants
Delayed Immediate
( freq[%] or (freq[%] or P* value Significance
mean [SD]) mean [SD])
Gender
6 (60.0%) 5(50.0%)
Male 4(40.0%)  5(500%) NO
female
Jaw
. 6(46.2%) 10(66.7%)
maxilla 0.44 NO
e 7(53.8%) 5(33.3%)
Side
: 6(46.2%) 5(33.3%)
li‘fgt 7(53.8%) 10066.7%) %70 NO
Age 32.40(10.22)  28.80(8.76)  0.13 NO

*- Chi Square Test

Table 2 Comparision Of Mean Score Of Pocket Dept & Bone
Loss Between Both Experimental Groups

DU, L o s
P rﬁ ODH?;I: 0.92mm(0.18)  0.69 (0.58)  0.19 NO
Pﬂ?);;lz 0.82mm(0.51)  0.66(0.58)  0.44 NO
PRS0 73mm038)  059047) 043 NO
BLMAS  101033) 101050 099 NO
Bﬁll\fn?}tl 6 070041 -085026) 025 NO
BEMaI2 04003 067028 003 YES
BEMaLS 11018y 031019 001 YES
B;[O’nif -0.87(045)  -0.62(0.57) 022 NO
BED&6 065039) 050045 038 NO
BEDa 12 045031 0280300 017 NO
BLD IS 003008)  -018022) 003 YES

*-Mann-Whitney u test

Table 3 Comparision of Stability of Implants Between Both
Experimental Groups

Delayed Immediate .
( freq|%]) ( freq|%]) P*value Significance
Stability at 3
months
13(100.0%) 14(93.3%)
Z’be;ee:; 0(.0%) 16.7% 33 No
Stability at 6
months
13(100.0%)  14(93.3%)
I;’;f:’:’: 0(.0%) 16.7%) 033 No
Stability at 12
months
13(100.0%) 14(93.3%)
Present o o 0.53 NO
Absent 0(.0%) 1(6.7%)
Stability at 18
months
13(100.0%) 14(93.3%)
Z’;;::t’ 0(.0%) 1670 033 NO

*- Chi Square Test

Table 4 Effect of Time on Pocket Dept in Both Experimental

Groups
Repeated measures .
ANOVA summary Delayed Immediate
P value 0.31 0.30
Statistically significant NO NO

(P<0.005)?
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Table 5 Effect of Time on Bone Loss on Mesial Site in Both
Experimental Groups

Repeated measures

ANOVA summary Delayed Immediate
P Value <0.001 <0.01
Statistically Yes Yes

Significant(P<0.05)

Table 6 Effect of Time on Bone Loss on Mesial Site in

delayed loaded implant
Test Details,.  Mean1 Mean2 P Value Significant?
3 Ml(\)/il(zlrit;/s. 6 -1.01 -0.70 0.23 NO
3 ll\él(i\r/}gln;/ls. 101 -0.40 <0.01 YES
3 llxgci\r/}gln;’ls -1.01 0.11 <0.001 YES
6 ll\élti\r/}tgln;/ls. 070 -0.40 <0.01 YES

Table 7 Effect of Time on Bone Loss on Mesial Site in
Immediately loaded implant

Test Details Mean 1 Mean 2 P Value Significant?
3 Mf,igﬁt;]s 6 o -0.85 1 NO
3 M(f\l/}glnxls. 12 -1.01 -0.67 0.12 NO
3 M(ﬁ?n?}/ls. 18 101 20.31 <0.05 YES
6 M?\r/}?n?;s. 12 085 -0.67 <0.01 YES
6 M(;\l/}gln?}/ls. 18 20.85 20.31 <0.001 YES
12 Mlc\)/?;ﬁt;lfs 18 067 -0.31 <0.01 YES

Table 8 Effect of Time on Bone Loss on Distal Site In Both
Experimental Groups

Repeated measures

ANOVA summary Delayed Immediate
P Value . 001
Statistically
Significant(P<0.05)? Yes Yes

Table 9 Effect of time on Bone Loss on Distal Site in Delayed

Loaded Implant
Test Details Mean 1 Mean 2 P Value  Significant?
3 MI(\)/E;};t;lfs. 6 _1.87 -0.65 0.15 NO
3 M(l,\r/}gln?}/ls. 12 1.87 -0.45 <0.05 YES
3 M?\r/}?n?}/ls. 18 .1.87 -0.03 <0.01 YES
6 M(ﬁglnt\llls. 12 20.65 -0.45 0.37 NO
6 M?\r/}?n?}/ls. 18 20.65 -0.03 <0.01 YES

Table 10 Effect of Time on Bone Loss on Distal Site in
Immediately Loaded Implant

Test Details Mean 1 Mean2 P Value Significant?
3 Month Vs.

6 Month -0.65 -0.50 0.11 NO
3 Month Vs. -0.65

12 Month -0.28 0.06 NO

3 Month Vs. -0.65
18 Month

6 Month Vs. -0.50
12 Month

6 Month Vs. -0.50
18 Month

12 Month Vs. -0.28
18 Month

DISCUSSION

Implants have revolutionized the art and science of modern
dentistry giving a new lease of life to the restorative aspects in
day-to-day practice. It has transformed into a reliable and
predictable treatment modality for fully and partially
edentulous arches®.

-0.18 <0.05 YES

-0.40 0.08 NO

-0.18 <0.05 YES

-0.18 0.18 NO

The successful outcome of any implant procedure is surely
dependent on the interrelationship of the various components
of an equation that includes the biocompatibility of implant
material,macroscopic and microscopic nature of the implant
surface,the status of the implant bed in both a health
(noninfected) and morphologic (bone quality) context,the
surgical technique per se,the undisturbed healing phase, the
subsequent prosthetic design and long-term loading phase.This
reconciles consideration of design, materials used, location of
implants and anticipated loading, together with hygienic and
cosmetic considerations.

The placement of implant has evolved using two surgical
approaches. The submerged (two stage) and non submerged
approaches (one stage). The original surgical protocol
established by Branemark consisted of submerging an implant
and maintaining a nonloaded implant environment for 3 to 6
months'. Shortcomings of this procedure include microgap
present at or below the alveolar crest and slightly above the
soft tissue & long duration of treatment’",

Patients demands to shorten the treatment period and to avoid
an edentulous condition encouraged the introduction of an non
submerging of implant i.e immediate loading implant
protocol'. Various researcher CA Babbush’ in 1986, Jemt T’ in
1991, Roynesdal AK* in 1999 and Misch CM* in 2004
proved immediate loading as a valuable method for implant
placement loading. This treatment protocol aims at
maintenance of the hard and soft tissues, a shorter treatment
period with a stable and fixed long term interim restoration on
the day of surgery. In this technique abutment is attached at the
time of implant placement, no microgap exist at or below the
alveolar crest between the implant and restoration.

It has been proposed that peri-implant marginal bone loss is
more extensive around two stage implants than around one
stage implants as a result of the location of the microgap™.
Advantages of immediate loading are reduction in alveolar
ridge resorption and overall treatment time,offers an
acceptable restoration esthetically, increased patients
acceptance, quicker return of function, removable prosthesis is
avoided that may interfere with healing or simultaneous bone
grafting and/or may require additional maintenance during the
healing period, potentially superior soft tissue profile when
accompanying immediate dental implant placement, reduced
surgical trauma and ease of surgery®™.

In our study 28 implant were placed in 20 patients,10 patients
in each group i.e according to inclusion criteria and patients
were prepared for surgery and informed that immediate
loading will be decided after placement of implant intra-
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operatively, only in those cases where we got initial stability
with insertion torque above 40Ncm, otherwise delayed loading
was done. In delayed implant loading group 13 implants were
placed and in immediate implant loading group 15 implant
were placed. We compared three parameters
radiographically and clinically i.e radiological assessment of
the bone loss (mesial and distal crestal bone), clinical
assessment of pocket depth and clinical assessment of stability
for both the groups at interval of 3, 6, 12 and 18 months.

In our study probing pocket depth for delayed loading implant
group were(mm) 0.92, 0.82 and 0.73 at the intervals of 6, 12
and 18 months and for immediate loading implant group it
was(mm) 0.69, 0.66 and 0.59 at intervals of 6, 12 and 18
months whereas study done by Paula N. Small** in 2000 found
more probing pocket depth as compared to our study which
was 4.27mm in first year and decreases in the ninth year and
Heydenrijk, Kees* in 2003 found probing pocket depths were
>3 mm.

All implants were stable in delayed loading group (100%
success rate), no clinical mobility were seen, 3 months,
6months 12 months and 18 months follow up period but one
implant out of 15 from immediate loading group (93.3%
success rate) were lost, because of poor case selection and
improper osteotomy preparation and rest all implants were
stable and no clinical mobility seen in others at 3 months, 6
months 12 months and 18 months follow up period.

Gavriel Chaushu™ in 2001 reported success rate of 82.4% in
immediate loading and 100% in non immediate, Similarly in a
study of James Chow’* in 2001 success rate 98.3% was
observed in immediate loading of implants in mandible, Mark
Bischof* in 2004 reported 98.4% and 97.7% success rate,
Tiziano Testori® in 2004 also reported good results 97.4%
immediate loading of implants in both jaws, whereas Col M.
Viswambaran®” in 2014 reported 93.3% success rate in
immediate loading implants in mandible. P value for delayed
loading group and immediate loading group were p=0.53.
Statistically no significant difference were found in both
groups.

In our study bone loss when compared for both the groups
radiographycally, in delayed loading group (Group A) bone
loss on mesially were -1.01 (-1.22 to -0.81; 95% confidence
interval ) at 3 months, -0.70 (-0.94 to -0.45; 95% CI) at 6
months, -0.40 (-0.59 to -0.22; 95% CI) 12 months and -0.11 (-
0.22 to -0.00;95% CI) at 18 months and bone loss distally
were -0.87 (-1.15 to -0.60;95% CI) at 3 months, -0.65 (-0.89 to
-0.41;95% CI) at 6 months, -0.45 (-0.64 to -0.26;95% CI) at 12
months and -0.03 (-0.08 to -0.02;95% CI) at 18 months.

For immediate loading group (Group B) bone loss on mesially
were -1.01 (-1.34 to -0.71; 95% CI) at 3 months, -0.85 (-1.02
to -0.69;95% CI) at 6 months, -0.67 (-0.85 to -49;95% CI) at
12 months and -0.31 (-0.43 to -0.20;95% CI) at 18 months and
bone loss distally were -0.62 (-0.91 to —0.23;95% CI) at 3
months, -0.50 (-0.72 to -0.19;95% CI) at 6 months, -0.28 (-
0.43 to -0.07;95% CI) at 12 months and -0.18 (-0.28 to -
0.02;95% CI) at 18 months .

Comparatively more bone loss were reported by Flemming
Isdor® in 1998 *°™ loss after 6, 12, and 18 months were 1.1,
1.5 and 1.8 (average bone loss was 2.4) and Judith Maria
Pinheiro Ottoni’' in 2005 in 1 year bone loss were 1.57 + 0.97
mesially and 1.92 + 0.85 distally.in control group and 1.36 +

0.59 mesially and 2.44 + 1.29 distally experimental group at
24 month follow up period.

The study conducted by James Chow® in 2001 found
marginal bone loss does not exceed 1.0 mm after the first year
and 0.2 mm in the following years, Eivind Andersenin®® in
2002 found mean marginal bone loss range -0.83 to +1.54
mm, Leslie Laing Gibbard® in 2002 found mean annual bone
reduction was 0.069 mm at mesial sites, 0.070 mm at distal
sites and Joseph Y. K. Kan® in 2003 mean marginal bone
change at the end of 12 months were —0.26 + 0.40 mm
mesially and —0.22 + 0.28 mm distally these all reported less
bone loss as compared to our study.

Roy H.Yoo0™ in 2006 reported mean changes of -0.£1.5 and -
0.6 £ 1.4 in the bone levels at mesial and distal sites. Similarly,
Col M. Viswambaran®’ in 2014 mean crestal bone loss >1.5
mm during the first year after loading and >0.2 mm/year
thereafter within normal limits.

Our study is also in agreement with this observation and
confirmed the findings of previous clinical studies in which
mean crestal bone loss >1.5 mm during the first year after
loading and >0.2 mm/year thereafter is considered to be one of
the major success criteria.

CONCLUSION

The loading of implants can be done immediately irrespective
of the number and anatomical area provided the insertion
torque of 40Ncm is achieved; reducing the tissue trauma,
reduced overall treatment time, decreased patient anxiety and
discomfort, high patient acceptance and better fuction and
aesthetics, making the entire procedure a single stage surgery.
At the time of implant insertion due to nature of bone if some
difficulty is encountered inadvertently and if it is not possible
to achieve initial stability with insertion torque of 40 Ncm
delayed loading is advicable with a close follow up of patient.

If quality of the bone is good and initial implant stability with
insertion torque of 40 Ncm is achieved, implant should be
slightly supracrestal, so that there is no difficulty in fixing
abutment due to overhanging bony margins. If in case implant
goes slightly sub-crestal, the overhanging bony margins should
be reduced to facilitated implant abutment fixture. This
manuever will remove the microgap at the implant abutment
interface, which rules out the possibility of peri implant bone
loss as seen in delayed implant loading. The periodontal status
if maintained in general, does not affect the implant by the
formation of new pockets around.

Due to the small sample size and short duration of the study;
the term survival rate and success in terms of osseointigration,
stability, pocket formation and bone loss can not be concluded,
a long term multicentric study with bigger sample size should
be analysed.
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Case 2

A-Diagnostic cast ;B-Pre-op ;C-IOPA; D-OPG ;E-Torque Rachet,; F- Intraop;

G- Closure;  H- Immediate postop; I-After 3 months Abutment placement ; J-

Abutment placement after 3 months; K-Crown placement after 3 months ;L-

Occlusion; M-Pocket dept William’s graduated Probe; N-Stability; O-3 Months;
P- 6 Months; Q- 12 months ; R- 18 months
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K

A-Diagnostic cast; B-Preop; C-Preop OPG,; D- Preop IOPA; E-
Intraop; F-Torque Rachet;  G-Immediate Abutment Placement; H-
Temporary crown ; I- Permanent crown after 3 months; J-Pocket
depth; K- Stability; L-Occlusion ;M- 3 Months; N- 6 Months, O-12
Months; P- 18 Months
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