
INTRODUCTION
Osseointegration of implant is the prerequisite for successful 
outcome. There are two procedure available for the implant 
placement. One is a traditional two stage surgery, delayed 
implant loading and another is immediate loading protocol. 
These methods are recommended to the patient, who needs 
the replacement of partially edentulous jaw or completely 
edentulous jaws. In the case of two stage procedure implant 
were placed and left for a period of 3-4 month for healing in 
mandible and in maxilla 6-8 month.

Successful dental implant depends upon presence of good 
osseointegration. In 1977 delayed loading protocol or two 
stage procedure concept was introduced which documented, 
loading of prosthesis after 3 month of implant placement [1]. 
Various report and clinical research have documented great 
survival and successful rate using immediate single tooth 
provisional restoration [2]. A meta- analysis conrmed neither 
radiological nor clinical differences in among the various 
loading protocols in term of aesthetic result or implant survival 
rate [3]. First report was published in 1990 proposing that 
osseointegrated implants could be loaded early or 

immediately in mandible [4]. Immediate loaded implants in 
mandible are effective as in case of 2 stage procedure [5].

The objective of this study is to evaluate and compare the 
effectiveness of immediate implant loading over conventional 
or delayed loading procedure with respect to soft tissue 
healing around around implant, crestal bone loss, primary 
stability and bone healing in partially edentulous mandibular 
posterior region.

MATERIAL AND METHODS 
This was a randomized controlled single center study and was 
conducted in Department of Oral and Maxillofacial Surgery at 
Sardar Patel Post Graduate Institute of Dental And Medical 
Sciences, Lucknow. 50 patients were selected for the study. 
They were divided in two groups. Group 1 (Delayed loading 
implant) and Group 2 (Immediate loading implant). Patients 
were included based on, Edentulous mandibular posterior 
region, Residual bone height >10mm, Minimum bone width 
4.5mm and Age >18 years of age and could not be treated if 
they had Uncontrolled diabetes, History of bisphosphonates 
treatment, insufcient bone width and height, Smokers, 
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Incomplete follow up >6 month Implant selection including 
diameter of implant and length of implant were based on 
study cast, clinical examination and radiographic evaluation 
of available bone using CBCT or OPG. Soft tissue clinical 
examinationwas done with William probe and Hard tissue 
with X- Ray intra oral periapical radiograph (IOPAR), 
(Manual/ digital method using paralleling cone technique 
with grid), Orthopantomogram (OPG), CBCT. Model 
fabrication was done for mandibular as well as maxillary 
arches.

Surgical protocol
An OPG was taken prior to surgery (Fig.1), and the bone 
prole was assessed. Pre-operative antibiotic was given to 
patients i.e. Amoxicillin 500 mg TDS 2 days before procedure. 
Prior to implant placement, patients rinsed for 1 min with 0.2% 
Chlorhexidine mouthwash and local anaesthesia was 
induced using 2% lignocain with adrenaline (1:80000). 
Implant length and diameter was selected based on  clinical 
assessment and bucolingual width of bone with the help of 
OPG/CBCT. Implants were placed using a conventional 
approach: an intrasulcular and crestal incision was 
performed and a mucoperiosteal ap was elevated. All 
implants were installed with an insertion torque >35 Ncm and 
<45 Ncm measured with a manual torque wrench . Drilling 
was done as per scheduled drill sequence protocol. Implant 
was placed  in bone. (Fig.2) Suturing done with (3-0) silk 
suture. Immediate post operative OPG was taken (Fig.3).

GRAPH -1

GRAPH -2

GRAPH -3

Fig . 1. Preoperative OPG 

Fig. 2. Placement of implant

Fig.3.Post operative OPG

Prosthetic protocol
A impression was then taken, an acrylic crown was fabricated 
and was placed the day after surgery in the immediate 
loading protocol, Care was taken that provisional crowns did 
not have any static or dynamic occlusion contacts (Fig.4). 

Fig.4. Intraoral occlusion after prosthesis placement 
immediately

The patients were scheduled for routine follow up visits after 
surgery. At the 6 month appointment, fabrication of the 
denitive prosthesis was initiated. While a healing abutment 
was inserted on the delayed loading protocol and crown were 
placed after 3 month in maximal intercuspal position. 
Implants were checked by visual observation for plaque and 
bleeding on probing at the follow-up intervals. Periapical 
radiographs, opg, plaque and bleeding indices are checked 
at various follow-up intervals are part of routine care for and 
also for the analysis in this study.

Evaluation criteria
1. Healing of gingiva buccally, lingually after 3 and 6 months 
of implant loading by modied plaque index and modied 
sulcus bleeding index. 2. Healing of papilla after 3 and 6 
months of implant loading by modied plaque index and 
modied sulcus bleeding. 3. Bone healing pre-operative & 
post-operative IOPAR/OPG/CBCT after one month, three 
month and six (Hounseld unit). 4. Primary implant stability by 
Implant Stability Quotient (ISQ) device at the time of surgery 
and after three months. 5. Level of crestal bone in relation to 
implant after three months and after six months 

RESULT
The mean MSBI (Mean sulcus bleeding index) score at 3 
months follow up, in 'Delayed loading' group was found to be 
higher than that among 'Immediate loading' group. The mean 
MSBI score at 6 months follow up, in 'Delayed healing' group 
was found to be similar to that among 'Immediate loading' 
group. The mean MPI ( Mean plaque index) score at 3 months 
follow up, in 'Delayed healing' group was found to be higher 
than that among 'Immediate loading' group. On the contrary, 
the mean MPI score at 6 months follow up, in 'Delayed healing' 
group was found to be lower than that among 'Immediate 
loading' group.

The mean MSBI score ( healing of papilla)  at 3 months follow 
up, in 'Delayed healing' group was found to be higher than 
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that among 'Immediate loading' group. On the contrary, the 
mean MSBI score at 6 months follow up, in 'Delayed healing' 
group was found to be lower than that among 'Immediate 
loading' group. The mean MPI score (healing of papilla) at 3 
months & 6 months follow up, in 'Delayed healing' group was 
found to be higher than that among 'Immediate loading' 
group.

The mean Bone healing scores at 3 months follow up, in 
'Delayed healing' group was found to be higher than that 
among 'Immediate loading' group. The mean Bone healing 
scores at 6 months follow up, in 'Delayed healing' group was 
found to be similar to that among 'Immediate loading' group 
(Graph 1).  The mean Primary stability scores at 3 months & 6 
months follow up, in 'Delayed healing' group was found to be 
higher than that among 'Immediate loading' group (Graph 2). 
The mean level of crestal bone scores at 3 months & 6 months 
follow up, in 'Delayed healing' group was found to be higher 
than that among 'Immediate loading' group (Graph 3). But the 
difference failed to reach the level of statistical signicance in 
any of the above mentioned data.

DISSCUSSION
The ultimate goal of an immediate loading protocol is to 
reduce the number of surgical interventions and shorten the 
interval between surgery and prosthesis delivery, without 
compromising the success rate of the procedure [6]. Rao and 
Benzi  in their study on single, mandibular rst-molar implant 
placed with apless less surgery and right away loaded with 
pre-manufactured personalized abutments and crowns. All 51 
tapered implants positioned were stable and triumphant in 
function after 1 year, providing a 100% survival rate [7].

The quantity of peri-implant bone on every side of the implant 
plays a key role in the prosperity of the implant. The bone 
disoriented during the implant amenity bring down the total 
osseointegrated facet area of the implant leading to increase 
in the tension build up all over the peri-implant region which 
additionally leads to the non success of implant. Success of an 
implant is dened as less than 1.5mm of marginal bone loss 
during rst year after insertion of the prosthesis and less than 
0.2mm annual bone loss afterwards. Therefore, it is salient to 
minimize bone loss from the initial stage [8].

Danza M et al in study showed no notable differences for 
marginal bone deprivation between immediately and 
conventionally loaded implants, except for slight signicant 
difference in mandible [9]. The results of our study appears 
less quantity of peri-implant bone loss in Group A (Patients for 
Delayed implant loading protocol) than Group B (Patients for 
immediate implant loading protocol) in 6 months after 
positioning of the implants. The mean bone loss for Group A 
was 0.65 mm although for Group B it was 0.66 mm. The 
difference in the bone loss between Group A and Group B was 
0.02 mm. But the difference was statistically not signicant.

Soft tissue assessment was done by recruiting Modied 
Plaque Index (mPI) and Modied Sulcus Bleeding Index 
(mBI). Since one of the etiologic component of alveolar bone 
loss all over implant appers to be plaque related gingival 
inammation, signicance of continuing the good oral 
hygiene was emphasize prior to implant surgery as a 
necessary precondition for successful osseointegration and 
conservation of implants. Patients were also inspired for 
maintaining the oral hygiene. The soft tissue health was 
rationally good during the whole period of assessment[10]. In 
our study the mean result for these two indices was not more 
than 01, marking lenient inammation at the most. 

Implant primary stability was initially evaluated by nger 
constraint applied on the implant climb. If clinically rm, 

implant strength was additionally calculated by resonance 
frequency. The ISQ value at implant positioning was blindly 
noted and did not control the surgical or prosthetic treatment. 

Bischof M et al  showed data are in score with those come by 
with Branemark implants, where implant solidity was elevated 
in the mandible than in the maxilla. The average ISQ in the 
mandible was still soaring than in the maxilla.. After 3 months, 
the effect of bone was leveled out but still the ISQ in the 
mandible was signicantly higher. Over a 3-month period, the 
RFA (Resonance frequency analysis) method did not let out 
any decrease in implant stability besides in the delayed 
loading or the immediate loading groups. This might describe 
why immediate loading protocols may be as foreseeable as 
delayed loading ones. The mean ISQ persist stable or slightly 
increased in the course of the rst 4–6 weeks and then 
increased more distinctly [11]. In our study we measured 
primary stability at the time of surgery and after three months. 
According to our study primary stability increases in both the 
groups.in delayed group mean stability was 56 and in 
immediate group mean stability was 57 which was adequate 
at the time of surgery and during healing period. 

Turkyilmaz I et al in their study showed bone density 
recordings were 846 ± 234 HU, 526 ± 107 HU, 591 ± 176 HU, 
403 ± 95 HU in the anterior mandible, posterior mandible, 
anterior maxilla, and posterior maxilla respectively, which are 
similar with those in the preceding studies[12]. Norton and 
Gamble66 revealed that the mean bone densities were 970 
HU, 669 HU, 696 HU, and 417 HU in the anterior mandible, the 
posterior mandible, the anterior maxilla and the posterior 
maxilla respectively[13]. In our study the average bone 
density in delayed group was 596.2 HU (after three month) and 
611.66 (after six month). The average bone density in 
immediate group was 588.6 (after three month) and 611.66 
(after six month). The mean bone healing score was higher in 
delayed group than that of immediate group but the difference 
failed to reach the level of statistical signicance.

CONCLUSION
According to literature immediately and conventionally 
loaded implants showed equally successful clinical results 
regarding soft tissue healing, implant survival rate, marginal 
bone loss. 

In addition to the benets that an immediate loading protocol 
can provide long-term outcomes that have been reported to be 
favorable even in areas where bone quality is not adequate. 
The overall implant survival rate of immediately loaded 
implants is similar to the conventional 2-stage implant 
loading protocol. Our study concludes that whether it is 
immediate loading or delayed loading protocol, under 
appropriate circumstances, medical condition and 
maintenance of good oral hygiene provide similar success 
rate. Apart from better success rate in both the loading 
protocols showed in various literature more data and study 
are required.

REFERENCES
1. Misch CE, Contemporary Implant Dentistry, 3rd edition, Mosby; 2008: 543-56, 

3-  25,799-836.
2. Esposito M, Grusovin MG, Polyzos IP, Felice P, Worthington HV. Timing of 

implant  placement after tooth extraction: immediate, immediate-delayed or 
delayed implants? A Cochrane systematic review. Eur J Oral Implantol 
2010;(3): 189-205

3. Sennerby L, Gottlow J. Clinical outcomes of immediate/ early loading of 
dental implants. A literature review of recent controlled prospective clinical 
studies. Aust Dent J 2008; 53(Suppl 1): S82-S88

4. Branemark PI, Engstrand P, Ohrnell LO, et al. Branemark Novum: a new 
treatment concept for rehabilitation of the edentulous mandible. Preliminary 
results from a prospective clinical follow up study. Clin Implant Dent Relat 
Res. 1999;(1): 2-16.

5. Romeo E, Chiapasco M, Lazza A, et al. Implant-retained mandibular over 
dentures with ITI implants. Clin Oral Implants Res. 2002 Oct;13(5): 495-501.

6. Meloni SM, Riu GD, Pisanom M, Riu ND, et al. Immediate versus delayed 

  X 157GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME - 10, ISSUE - 05, MAY- 2021 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra



loading of single mandibular molars. One-year results from a randomised 
controlled trial. Eur J Oral Implantol 2012;5(4): 345–53.

7. Wennstrom JL, Ekestubbe A, Grondahl K, Karlsson S, Lindhe J. Implant-
supported single-tooth restorations: a 5-year prospective study. J Clin 
Periodontol 2005;(32):567-74.

8. Schnitman PA, Wohrle PS, Rubenstein JE. Immediate xed interim prosthesis 
supported by two-stage threaded implants: methodology and results. J Oral 
Implantol. 1990;(16):96-105.

9. Esposito M, Grusovin MG, Willings M, Coulthard P, Worthington HV. 
Interventions for replacing missing teeth: different times for loading dental 
implants. Cochrane Database  Syst Rev. 2007;18(2): CD003878.

10. Cannizzaro G, Leone M. Restoration of partially edentulous patients using 
dental implants with a micro textured surface: a prospective comparison of 
delayed and immediate full occlusal loading. Int J Oral Maxillofac Implants. 
2003;18(4): 512-22.

11. Bischof M, Nedir R, Moncler SS, Bernard JP, et al. Implant stability 
measurement of delayed and immediately loaded implants during healing. A 
clinical resonance-frequency analysis study with sandblastedand- etched ITI 
implants. Clin Oral Impl Res 2004;(15):529–39.

12. Turkyilmaz I, McGlumphy EA. Inuence of bone density on implant stability 
parameters and implant success: a retrospective clinical study. BMC Oral 
Health 2008;8-32.

13. Norton RM, Gamble C: Bone classication: an objective scale of bone density 
using the computerized tomography scan. Clin Oral Implants Res 
2001;(12):79-84.

158 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME - 10, ISSUE - 05, MAY - 2021 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjraVOLUME - 10, ISSUE - 05, MAY- 2021 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra


