
ABSTRACT 
Background and Objectives: The purpose of the present study was to clinically and radiographically assess the 
soft and hard tissue changes around the immediate non functionally loaded single tooth implants, to 
determine success of the implant in single stage surgery cases .
Methods: A total of 9 patients having single tooth anterior and premolar region edentulous space were 
selected. An endosseous implant was placed after clinical and radiographic examination in each selected site 
using single stage surgical approach. The patients were followed up at 3 months, 6 months, 9 months and at 
12 months of post implant insertion. The patients were subjected to recording of clinical parameters like 
modified plaque index, modified gingival index, probing depth and clinical implant mobility scale. 
Radiographs made at different intervals were subjected to assessment of bone level mesial and distal to each 
implant using computer assisted image analysis.
Results: Scores for clinical parameters were minimal and comparable. None of the implants were clinically 
mobile during the follow-up period.  Radiographically IOPA showed statistically significant bone remodelling 
around the implant. The overall success rate for the immediately loaded non functional implant placed in the 
maxillary anterior segment was recorded as 100%.
Interpretation and Conclusion: The use of single stage implant procedure followed by provisional restoration 
with an ideal crown form can facilitate the formation of gingival like contour by the peri implant mucosa at the 
implant abutment site during healing. The use of single stage procedure enhances the ability to create 
favorable abutment / crown / mucosa / cortical bone relationships with the added advantage of psychological 
boost for the patient by getting fixed replacement of tooth the same day of the implant placement.
Key words: Non functional immediate loading; provisional esthetic crown; Computer assisted image analysis; 
single stage procedure.

INTRODUCTION 

During the last few decades, several 

authors have reported that root-form implants 

may osseointegrate, even though they reside 

above the bone and through the soft tissue 

during early bone remodeling. This surgical 

approach which eliminates the need for second-

stage implant uncovering surgery has been 

called a one-stage or nonsubmerged implant 

procedure. As a result, the discomfort, surgical 

time, and healing problems associated with 

second-stage surgery are eliminated. In 

addition, the soft tissue is already mature 

before fabrication of the final prosthesis. 

Though this approach eliminated the second 

stage surgery, the problem of waiting period of 

3-6 months before placement of prosthesis 
[1]persisted.

The idea of shortening the waiting time to solve 

a patient's esthetic and functional concerns 

with a fixed prosthesis has led many authors to 

address the issue of reducing the pre-
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established waiting periods while following the 

principles of osseointegration developed by 
[2] Professor Branemark.

Primary stability and postponement of loading 

of dental implants for approximately 3 to 6 

months have been considered for years the 

" c o n d i t i o  s i n e  q u a  n o n "  t o  a l l o w  

osseointegration of dental implants. However, 

the necessity of waiting to load an implant was 

not scientifically but rather clinically based. It is 

therefore justifiable to question whether this 

healing period is an absolute prerequisite for 

obtaining osseointegration, or if under certain 

circumstances this period can be shortened 

without jeopardizing osseointegration and 

long-term results. In particular, it should be 

demonstrated whether any kind of motion 

transmitted to the implants during the early 

phases of integration can compromise the long-

term results or if there is a threshold below 

which micromotion may not compromise 
[3]osseointegration.

Innovations in the field of dental implantology 

have continued with the introduction of the 

concept of transitional implants for immediate 

loading. These implants are narrow-diameter 

implants that are placed temporarily in a non-

submerged fashion in a single-stage surgery 

and are designed to support provisional 

restorations which can be immediately loaded. 

Transitional implants are placed in between 

conventional implants to allow for load-free 

osseointegration of conventional implants for 

edentulous mouth, while a patient will be 

provided with immediate esthetics and 
[4]function at the same time.

A far great number patients are edentulous in a 

single–tooth gap or partial–arch space than are 

completely edentulous. The opportunity to 

provide implant-supported tooth replacement 

for these patients significantly exceeds the 

opportunity for those who are completely 

edentulous. The biomechanics of implants in 

these situations are significantly different than 

in completely edentulous condi tions,  

particularly in the context of immediate 

restoration of these implants. Abundant 

evidence clearly exists to support immediate 

loading of implants under full-arch clinical 

conditions. Limiting implant micromotion 

below the threshold that could interfere with 

osseointegration, despite occlusal function, in 

single implants without splinting has been well 
[4]documented and elucidated by many authors.

The purpose of this study is to evaluate the 

immediately loaded implants radiographically 

for bone level changes and clinically for 

successful osseointegration and soft tissue 

contours.

MATERIALS AND METHODS 

A total of 9 patients male or female, with a mean 

age of 23.67 years (range 18 to 48) in the age 

group of 18-48 years, each having atleast one 

tooth missing in maxillary or mandibular 

anterior or posterior region for atleast 6 

months were selected. Ethical approval for the 

study was obtained from the institutional 

ethical committee. All patients were informed 

and explained the course of treatment in their 

own language and an informed consent was 

procured from them before the treatment. 

The inclusion criteria for the patients were as 

follows: 1) patients above the age of 18 years 

having single edentulous space, 2) adequate 

bone quantity and quality at the implant site, 3) 

patients well motivated for implant therapy and 

maintaining good oral hygiene. Exclusion 

criteria involved: 1) medically compromised or 

patients taking any immunosuppressive drugs 

which may complicate the treatment outcome, 

2) infection around the implant site, 3) history 

of bruxism/parafunctional habits, 4) patients 
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with history of any bleeding disorder or on anti-

coagulant therapy. 

Study models and a diagnostic wax up were 

prepared for each patient. Occlusal analysis was 

performed over the study models and surgical 

stents were prepared. Addition silicone putty 

index of the diagnostic wax up was made. 

After achieving adequate local anesthesia, a mid 

crestal incision was given at the implant site, 

using the BP knife blade no. 11 or 15. The 

incision was extended to the mesial and distal 

teeth giving crevicular incisions with B.P knife 

(blade No. 12). A full thickness labial 

mucoperiosteal flap was elevated to expose the 

alveolar bone using periosteal elevator. Width 

and quantity was then assessed at the crest of 

the alveolar ridge. Surgical template was then 

used to determine the position the implant. 

With the surgical stent in position, an initial 

indentation on the cortical plate was made 

using a round bur. This was followed by the 2 

mm pilot drill up to the desired length. Further 

sequential drilling up to the pre-determined 

l e n g t h  wa s  c a r r i e d  o u t  a s  p e r  t h e  

manufacturer's instructions for the selected 

size of the implant. After each sequence of bone 

drilling the paralleling tool was used to check 

the angulation of the prepared osteotomy site.

Implant of decided dimension was placed with 

the hand wrench into the prepared osteotomy 

site. Torque on the hand wrench was adjusted to 

40 Ncm. Primary stability between 40 Ncm and 

50 Ncm was achieved in all the cases. Patients 

were given post operative instructions and 

advised antibiotics and analgesics.

Fabrication of provisional prosthesis:

With sutures in place the implant carrier 

was put back on to the abutment and a pick up 

sectional impression was made using addition 

silicone putty material, with the carrier acting 

as an impression coping. Temporary crown was 

 

fabricated on this cast using the putty index 

fabricated from the diagnostic wax up and 

Integrity temporization material. Once 

trimmed and polished, this temporary crown 

was tried in the patient's mouth and further 

adjustments were made if necessary. It was 

then cemented with temporary cement, Temp 

Bond, care was taken to remove all excess of 

cement from the margins and verified on 

radiograph. Care was taken to keep the 

temporary crown out of all centric and 

eccentric contacts.

Fabrication of definitive prosthesis: 

rdAt the time of 3  recall appointment (3rd 

month), the process of fabrication of definitive 

prosthesis was taken up, after a clinical and 

radiographic evaluation of the implant. 

Impression coping was seated on to the 

abutment and pick up final impression with was 

made using addition silicone impression 

material with an open tray technique (direct 

impression technique). Implant analog was 

seated into the coping in the impression and 

cast was poured using type 4 dental stone on 

which porcelain fused to metal or an all ceramic 

prosthesis was fabricated. All prostheses were 

cemented using zinc phosphate cement. 

Patients were further reviewed at 6, 9 and 12 

months thereafter, for evaluation of all clinical 

and radiographic parameters.

Clinical parameters:

After implant placement, clinical parameters 

were recorded and evaluated at baseline, 1 

month, 2months, 3 months, 6 months, 9 months 

and 12 months. The clinical parameters 

recorded were the modified plaque index,[5] 

modified gingival index,[6] probing depth 

around the implant at four sites using the TPS 

probe,[7] implant mobility according to clinical 

implant mobility scale[8] and the absence or 

presence of any infection around the implant.
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Radiographic parameters:

Intra-oral periapical (IOPA) radiographs were 

made using the long cone paralleling technique 

with customized bite blocks made and assessed 

at the time of implant placement, at 1 month, 2 

months, 3 months, 6 months, 9 months and12 

months. The distance was measured from the 

first implant thread to the first bone-implant 

contact on the radiographs using computer 

assisted image analysis, Dexis software which 

standardizes the measurements and reduces 

the margin of error. All radiographs were 

evaluated by the same radiologist.  

RESULTS 

In the present study all patients participated 

until the end of the study with no clinical 

dropout reported. All patients showed good 

compliance in oral hygiene maintenance and 

following other instructions. No complication 

was recorded in any of the cases. The one year 

(12 month) clinical recording and radiographic 

assessment showed all values within the 

success criteria; hence 100% success rate was 

recorded after the immediate loading of  

implants. Healing in general, was uneventful 

with minimal discomfort to all the patients. All 

the sites maintained excellent peri-implant soft 

and hard tissue conditions. 

DISCUSSION 

The immediate loading of dental implants 

clearly represents the change in dogma. To load 

the implant immediately or not to load is indeed 

the question today and rationale that goes with 
[9] the protocol warrants discussion. Data from 

current available literature suggest several 

factors influence the results of immediate 

loading these have been divided in four 

categories: host, surgery, implant and occlusion 
[10]related factors.

In host factor, patient selection for immediate 

loading is the first most important step. When 

evaluating any patient as a possible candidate 

for the immediate loading protocol, the 

patient's dental history, medical condition, and 

current clinical and radiographic status of their 

teeth and the availability of the bone, all must be 
[11] assessed. Patients with history of any 

systemic diseases which otherwise may 

complicate the results of implant therapy were 
[12]excluded.  Similarly, patients with smoking or 

parafunctional habits were not considered 

since these factors may jeopardize the clinical 
[13,14] outcome. In addition, the Prosthodontist 

should evaluate the patient's perceived needs, 

desires, inhibitions, and phobias. In the present 

study the above criteria for the patient selection 

were followed. 

Inclusion of computed tomography in pre-

operative radiographic planning helps in 

avoiding encroachment of the anatomical 

landmarks. But sagittal section in anterior 

region is not possible with CT scan. Small 

defects, and irregularities are not detected in CT 

scans and metallic restorations can cause 
[ 1 5 . 1 6 ]  scattering of X-rays. Conventional 

tomography is simple, precise, reproducible, 

biological, and economical imaging method for 

implant site location. It gives sagittal section of 

the edentulous site. Various authors have 

advocated their use in case of single tooth 

implant replacements. This not only reduces 

the radiation dose to the patient but at the same 
[17] time can give reliable diagnostic information.

In present study periapical radiographs and 

OPG were used for assessment of mesiodistal 

width of ridge where as labiolingual width and 

height of the ridge was assessed using 

conventional tomography.

The use of surgical stent directing implant 

position and planned emergence profile, as 

dictated by diagnostic wax up, aided in correct 
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[18]three-dimensional position for the abutment . 

In present study surgical stent was prepared 

from vacuum formed sheets on the diagnostic 

wax up cast.

Clinical results with different versions of novel 

one piece implants are reported with the 

benefits that the abutment interface and 

handling procedures are eliminated and a 

provisional restoration can be attached directly 

to the implant after placement. This results in 

simplified treatment for the patient, as only one 

treatment session is needed to provide an 

implant supported restoration. The elimination 

of abutment screw joint makes the implant 

mechanically stronger as the implant cross-

section is solid and not hollow as for screw 

retained abutments, and a smaller diameter can 

be used, allowing for implant placement in 

small spaces where two piece implant are too 
[19]wide.

The technique of immediate non functional 

loading combine the advantages of one stage 

implant with immediate loading. A key to 

maintaining the interproximal papillae and 

gingival profile is the use of a provisional crown. 

The provisional restoration plays an important 

role in molding, contouring, and healing of the 
[20,21,22] soft tissue and also provides esthetics. The 

provisional restorations placed were not in 

contact, both in centric and eccentric positions 
[23,24]with opposing teeth.

Within the limits of the present study, the 

preliminary data obtained by periodic 

assessment of the parameters indicate that 

immediate loading of single-tooth implants in 

the anterior maxilla up till premolar region can 

result in successful implant integration and 

stable peri-implant conditions. Future studies 

with large sample size can be done to evaluate 

long-term data of immediate restorations on 

implants and possible applications of this 

technique in situations where problems of poor 

bone quality, multiple implants augmentation 

procedures, are required.
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