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Demirel

Background: Due to the limited spaces between 
an implant and neighboring teeth, ideal positioning 
of the connective tissue grafts at the time of mem-
brane removal may be challenging if the healing 
abutments are connected at the same intervention. 

Method: To overcome this difficulty an alter-
native method of graft positioning and sta-
bilization is described in this case report. 
Briefly the graft is located by the heal-

ing abutment and further secured by a 
modification of internal mattress suture.
  
Results and Conclusion: This method makes 
it possible to place the soft tissue graft at the 
desired position without being affected by the 
limited blood supply of the narrow interproximal 
spaces. Furthermore, performing all three tasks 
together at the second stage implant surgery sig-
nificantly reduces chair time and healing periods. 

Change of Tissue Biotype at Second Stage  
Implant Surgery: Report of an Alternative Method  
of Connective Tissue Graft Positioning Concurrent  

to Membrane Removal

Dr. Korkud Demirel1

1. Istanbul University, Faculty of Dentistry, Department of Periodontology

Abstract

KEY WORDS: Dental implants, connective tissue, gingival biotype, prosthetics
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INTRODUCTION
Implant treatment in the maxillary anterior region 
is not only challenging due to frequent lack of 
alveolar bone to accommodate the implant, 
but also of esthetic concerns. Augmentation 
of the hard tissues makes it possible to build 
up ridge contours on the sagittal and vertical 
planes, however soft tissue contours may be 
challenging to be rebuilt, or may require long 
remodeling periods.1   Building up soft tissue, 
and increasing the soft tissue volume at the 
sites where needed most gets even more chal-
lenging after hard tissue augmentation with 
non-resorbable membranes due to the require-
ment of membrane removal. When soft tissue 
grafting is preceded by membrane removal at 
the same intervention; flap reflection is assured 
and placement of a connective tissue graft at 
the interproximal spaces may require additional 
measures if as well the healing abutment is 
introduced. The limited blood supply and nar-
row interproximal spaces jeopardize the graft 
survival especially when proximal tissue is 
reflected.2 One possible solution is to perform 

the grafting surgery through a tunnel prepared 
from the sulci of neighboring teeth/implants, 
where interdental tissue is not severed, kept 
intact, therefore creating the space to accom-
modate the graft at the desired proximal sites.2 
However, the membrane itself and its securing 
devices cannot be removed from this tunnel, 
thus full thickness flaps need to be reflected 
and interdental blood supply is severed.

This case report describes a method to 
fix the connective tissue graft at the crest, 
around the healing abutment at the time 
of non-resorbable membrane removal so 
that making it possible to augment both 
interproximal spaces of a single implant, 
a well as in buccal and lingual directions.

CASE REPORT
45 year old non-smoking male patient with a 
missing upper right central incisor was referred 
for treatment with single crown (Fig. 1).  The 
patient was reported to be treated for mild to 
moderate periodontitis and lost his tooth due 
to an accident. To be able to restore the exist-

Figure 1:  Missing tooth #8 before hard tissue 
augmentation.

Figure 2:  Implant positioning before hard tissue 
augmentation.



8   •   Vol. 9, No. 7   •  September 2017

ing ridge deficiency, the implant was placed 
at the level of the imaginary line that connects 
the midway of the distance between the proxi-
mal bone levels and cemento-enamel-junctions 
of neighboring teeth revealing exposed implant 
surfaces (Fig. 2). A non–resorbable titanium 
reinforced PTFE membrane was tented over 
the implant to create space for bone regen-
eration, and buccal flap was replaced coro-
nally with an internal mattress suture to cover 

the membrane with the soft tissues (Fig. 3).  Six 
months after this initial treatment, the membrane 
was removed (Fig. 4), healing abutment was con-
nected, and tissue biotype was thickened by 
a connective tissue graft. To be able to position 
the graft 3600 around the implant, the standard 
healing abutment of the system was used as an 
anchor to stabilize the graft at the desired position 
(Figs. 5a, 5b).  The graft was perforated at the 
desired point by a scalpel to introduce the healing 

Figure 3:  The non-resorbable membrane is being covered 
with coronal advancement of the buccal flap.

Figure 4:  Newly formed tissue at six months after 
augmentation.

Figure 5a:  The healing abutment is introduced through 
the graft.

Figure 5b:  The healing abutment is introduced through 
the graft.

Demirel
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Figure 6a:  Modified mattress suture for coronal flap 
advancement and further graft stabilization.

Figure 6b:  Modified mattress suture for coronal flap 
advancement and further graft stabilization.

Figure 6c:  Modified mattress suture for coronal flap 
advancement and further graft stabilization.

abutment through, and the abutment screwed to 
the implant. The position of the graft was further 
secured by modifying the internal mattress suture 
to reposition the buccal flap by double crossing 
around the healing abutment (Figs. 6a-c). This 
same suture also approximated the wound mar-
gins, which then closed by interrupted interden-
tal sutures (Fig. 7).  The sutures were removed 
after ten days (Fig. 8), and restorative phase 
was completed in three months (Figs. 9a, 9b).

DISCUSSION
Compromised aesthetics in the anterior dentition 
is a common problem after loss of teeth since 
labial bone resorbs in all possible directions.3 The 
challenge is even more pronounced when the loss 
of teeth is due to trauma or periodontal disease, 
since both affects particularly tooth-supporting 
bone at all dimensions. Treatment of such cases 
usually requires augmentation of hard and soft tis-
sues. Three dimensional augmentation of bone to 
maintain alveolar contours and support implants 
may be predictably performed by non-resorb-
able membranes4 that requires a second surgery 
to remove the membrane and its fixing devices 
which obviously necessitates flap reflection.  

It has been reported that formation of the bio-
logic width around implants requires a minimum 
thickness soft tissue to protect the bone at the 
neck of the implant, in animal studies.5-6  Further-
more loss of buccal contours was reported at the 
time of biologic width development in human sub-
jects where the tissue biotype was not thickened 
by connective tissue graph.7  It is clear that there 
is need for soft tissue augmentation for both, bio-

Demirel 



10   •   Vol. 9, No. 7   •  September 2017

Figure 7:  Interproximal sutures for flap closure. Figure 8:  Suture removal at 10 days.

logical reasons and esthetic demands.  Although 
several methods exist to elevate a flap and place 
a connective tissue graft by keeping the papillae 
intact,8-9 the need for membrane removal in cases 
that bone have previously been augmented by 
non-resorbable membranes creates a window of 
opportunity to avoid further surgeries for soft tis-
sue augmentation. However, after elevation of a 
full thickness flap, positioning of the graft in the 
narrow proximal spaces between implant and 
neighboring teeth is not easy and even when 
properly positioned, limited blood supply may 
jeopardize survival of the grafted tissue.  On the 
other hand, patient expectations play a signifi-
cant role in treatment decisions as well, since 
almost all patients expect to wear their final res-
torations as soon as possible, building up the 
need to perform several tasks at the same time. 

CONCLUSION
The described method of graft position-
ing makes it possible to combine membrane 
removal and connective tissue grafting pro-
cedures.  The healing abutment of the implant 
secures the graft in the desired position while 
crossed internal mattress suture adapts the 
graft to the bone surface and approximates flap 
coronally if properly released by periosteal inci-
sions. The method also enables to use oversized 
grafts for soft tissue build-up that may be used 
for prosthetic sculpturing of the soft tissues. l

Correspondence:
Dr. Korkud Demirel
e mail: demirel@istanbul.edu.tr
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Figure 9a:  Three months after introduction of the final 
crown.

Figure 9b: Three months after introduction of the final 
crown.

Disclosure
The authors report no conflicts of interest with 
anything in this article.
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Kokovic et al 

Background: The study aim was to com-
pare clinical results of immediate and early 
loaded SLActive self-tapping implants. 
Methods: Fifteen patients with bilateral eden-
tulous posterior mandibular were randomly 
assigned to treatment either with immedi-
ate or early loaded implants. Ninety implants 
were analyzed. The implant stability quo-
tient was follow in the first year and bone 
resorption 1, 5 and 10 years after loading.

Results: After 10 years, survival in both groups 
was 100%. Significant decreasing in implant 

stability was noted in booth groups during 
first week of loading. The differences between 
groups were statistically insignificant. At the 
10 years, no statistically significant differences 
were found between two groups with respect 
to mean crestal bone loss measurements.

Conclusion: Straumann TE SLActive 
implants can provide adequate primary sta-
bility in mandible. Long observing period 
confirming that analyzed implant can provide suc-
cessful treatment in the both loading protocol.

Immediate Versus Early Loading of  
Short Straumann® TE Implants in the Posterior Mandible:  

10 Year Results of Randomized Control Clinical Trial

Vladimir Kokovic, DDS, MSc, PhD1 • Aleksandar Kokovic, DMD Student2

1. Specialist of oral Surgery, Advanced European Medical Centre, Sharjah, UAE
Professor of Oral Surgery and Head of Research in Maktum Bin Hamdan Dental University College, Dubai, UAE

2. Danube Private University, Krems Austria

Abstract

KEY WORDS: Dental implants, short dental implants, immediate load, early load
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INTRODUCTION
The goal of modern dentistry is to restore patients 
to normal comfort life from the function and aes-
thetic aspects. In recent years, implant therapy 
has been developed into a well-established and 
popular approach due to its immediate rehabili-
tation. Immediate loading has greatly increased 
patient satisfaction since patients don’t need to 
use a transitional restoration during the healing 
phase. In the last fifteen years, the definition of 
loading protocols has been a subject of discus-
sion on many consensus meetings. In 2002, at 
the Implant World Congress in Barcelona, imme-
diate loading (IL) was defined as “..the prosthe-
ses attached to the implants on the same day of 
implant insertion and early loading (EL) as put-
ting implants in function in the period between 
first day until three months after.”1 Full occlusal 
loading of implants within 48 hours was the defi-
nition of immediate loading presented on the 
third ITI Consensus Conference held in 20032 
and implant in the function within first 72 hours, 
was suggested in a review presented by Nkenke 
and Fenner.3 In the last eight years, definitions of 
loading protocols haven’t been changed. In the 
systematic review by Esposito and coworkers, 
immediate loading was presented as implants 
in function within first week after placement 
and early loading as putting implants in function 
between 1st week and 2nd month after place-
ment.4  A similar definition of terms has been pre-
sented in ITI consensus statements from 2014.5

Some data from published articles con-
cluded that implants subjected to immediate or 
early loading do integrate normally. Most studies 
showed no differences in success rate between 
immediate and loaded implants after healing 
phase.6,7 Data from many studies published in 

last two decades presented that primary stabil-
ity, type of implant surface as well as implant 
design are the most important clinical factors 
for successful protocol of immediate loading.8-10

Other studies indicate that immediate load-
ing of dental implants does not impede bone 
remodeling11 and soft-tissue healing.12  Results 
of many experimental and clinical studies con-
firmed that chemically modified surfaces 
promote initial healing reaction and osseoin-
tegration properties.13-15  Implants with chemi-
cally modified surfaces can be used predictably 
in time-critical loading treatment protocols.16-18

In patients with reduced alveolar bone height, 
treatment with standard length implants can be 
challenging. In order to avoid additional graft-
ing procedures that can extend healing periods 
and increase treatment costs, using short dental 
implants is sometimes recommended.  In den-
tal literature, the term “short dental implants” 
indicates implants of ≤ 8.5mm in length.19 

The purpose of this clinical study was:  
(1) to evaluate value of primary implant stabil-
ity for short SLActive Straumann® TE implants 
inserted in the posterior part of the lower 
jaw; (2) to evaluate longitudinally the stabil-
ity changes of implants in the immediate and 
early loaded groups; (3) to compare marginal 
bone resorption, and survival rates between ana-
lyzed groups for a follow–up period of ten years.

MATERIAL & METHODS
Participation Subjects
The study was conducted at the Clinic of Oral 
Surgery, Faculty of Dentistry, University of Bel-
grade. Ethical approval was obtained from Bel-
grade University Ethics Committee (Nr. 165/2, 
2004) and participants received oral and written 
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information study and provided informed con-
sensus. A total of fifteen consecutively treated 
patients were included in this study. All patients 
were treated with dental implants in bilateral pos-
terior partial edentulous mandibles.  The follow-
ing inclusion criteria had to be met for this study:
A. Patients of ASA I and ASA II classification;
B.  Patients with bilaterally terminal edentulous  

space distal from the first premolar in the  
mandible (Kennedy 1st class);

C.  Presence of natural teeth or prosthetic rehabili-
tation in the posterior maxilla to provide  
occlusal contact with the prosthetic units on  
the implants in the mandible;

D.  Patients with the same type of antagonists  
on both side in the maxilla;

E. Adequate oral hygiene;
F.  Surgical sites with bone density type I, II, or III  

(Lekholm and Zarb 1985)20;
G.  Patients with dimensions of the alveolar bone 

measured 1 mm from the top of the crest 
in bucco-oral direction of ≥ 6 mm in order 
to provide bone wall thickness of at least 
1.0 mm on the facial and the lingual side;

Exclusion criteria for this study:   
A.  Systematic disease likely to compromise  

implant surgery;
B.  Patients with oral parafunctions (bruxism);
C.  Heavy smokers (more than 10 cigarettes  

a day);
D.  Self-declared pregnancy or intention to  

become pregnant;
E.  The use of regenerative procedure in 

conjunction with implant placement.
The randomization was carried out using 

a lot immediately after implant insertions and 
loading protocol was randomized using enve-

lopes. An independent body kept a random-
ization table, where the investigator received 
the assignment of the respective sites to 
either immediate or early loading group. 

CLINICAL PROCEDURES
Preoperative procedures 
The preoperative planning was based on clinical 
and radiographic (cone beam computer tomo-
grams) examinations.  Preoperative radiographs 
with a radiographic guide were used to determine 
bone volume for each implant site. Surgical and 
prosthetic guides as well as individual impression 
trays were fabricated before surgery.  Antimicro-
bial prophylaxis (Amoxicillin® 2g, Hemofarm Vrsac, 
Serbia or Clindamycine® 600mg, MIP Pharma, 
Serbia, in penicillin allergic patients) was given 
orally 1 hour before each implant procedure and 
patients rinsed with a chlorhexidine digluconate 
solution (0.12%) for 10 min before the operation.

Implants
In the period from January to March 2007, a 
total of 90 implants (SLActive, Straumann® 
TE, Straumann AG, Basel, Switzerland) length 
8 mm, diameter 4.1mm, were placed bilater-
ally in the position of second premolar, and 
the first and second molars of mandible.

Surgical Procedure
The surgeries were carried out under local anes-
thesia (Xilestesine® 2% epinephrine, Espe Dental 
AG, Seefeld, Germany), followed by middle crest 
incision performed with blade number 15 (Fig. 1). 
After flap elevation, implant sites were prepared 
according to the manufacturer’s recommenda-
tions with the same sequence of implant drills for 

Kokovic et al 
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each implant site: pilot drill Ø 2.2mm; pilot drill Ø 
2.8mm; twist drill Ø 3.5 and finally with tapered 
effect profile drill Ø 4.1mm (Figs. 2 & 3). Implants 
were inserted to an insertion torque of 40Ncm 
(Figs. 4 & 5).  Flaps were closed with horizontal 
and single sutures. Individual impression trays and 
abutments for the temporary reconstruction were 
used for an open-tray impression procedure (Figs. 
6 & 7). Healing abutments 1.5mm high were fixed 
on implants until insertion of temporary bridges. 

Postoperative Treatment
Antibiotics were continued for 3 days and post-
operative edema, pain were controlled with a 
corticosteroid (Dexason® Galenika, Serbia, 4mg 
i.m. 1 hour before and 8 hours after surgery) and 
a non-steroidal anti-inflammatory drug (Nimu-
lid® UTI DOO, Serbia, 100mg tablet for sub-
sequent 3 days). Patients were asked to use 
0.12% chlorexidine diglicomat mouth-rinses twice 
daily for a period of 1 month following surgery.

Figure 1:  Middle crest incision performed with blade #15. Figure 2:  Preparation of implant sites in the position of 
2nd premolar, 1st & 2nd molar with pilot drill Ø 2.8mm. 

Figure 3:  Final preparation with tapered effect profile drill 
Ø 4.1mm.

Figure 4:  Insertion of implants and implants transfer.

Kokovic et al 
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Temporary Reconstruction
Temporary acrylic reconstructions (three unit 
bridges) were made in the dental laboratory 
and sent back to clinic within seven hours after 
impression taking (Fig. 8). Acrylic bridges were 
fixed on the implants on both sides for tak-
ing periapical radiographs.  The envelopes for 
randomization were opened after fabrications 
of temporary bridges. One side of the lower 
jaw was randomly determined to be the imme-

diate loading group (IL group) and the other 
one to be the early loading group (EL group).

On implants from EL group, acrylic bridges 
were removed after performing periapical radio-
graphs and healing abutments were fixed. 
Acrylic bridges on implants from IL group were 
left in full occlusion with antagonists. Tempo-
rary restorations were placed after 3 weeks on 
implants from EL group and fixed with 15Ncm.

Figure 5:  Inserted implants in the positions of 2nd 
premolar, 1st & 2nd molar.

Figure 6:  Abutments for the temporary reconstruction 
were used as impression transfers.

Figure 7:  Fabrications of acrylic bridge in dental 
laboratory.

Figure 8:  Temporarily restoration with acrylic bridge.
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MEASUREMENT PARAMETERS
Crestal Peri-Implant Bone Levels
Periapical radiographs were taken 1, 5, and 
10 years after implant loading.  An individual 
radiographic holder was used to standardize 
the exposure geometry of the periapical radio-
graphs. To determine crestal bone level, dis-
tance from the implant shoulder to the first bone 
to implant contact was measured (Figs. 9 & 10).

RFA Measurements
To determine implant stability, resonance frequency 
analysis (RFA) measurements were performed 
on IL and EL implants using an OsstellTM Mentor 
(Integration Diagnostics AB, Göteberg, Sweden). 
The procedures were performed according to the 
manufacturer’s recommendations on the day of 
implant placement, 1st, 2nd, 3rd, 4th, 5th 6th, 12th, 26th 
and 52nd week after implant insertion. The Oss-
tellTM Mentor measuring devices (SmartpegTM, Type 
04) were attached to the implant using 10 Ncm 
of torque. All measurements were performed with 
the probe (OsstellTM mentor Probe II) aiming from 
the buccal directions. The probe was held at a dis-
tance of 2-3mm until the instrument displayed the 
implant stability quotient (ISQ) units which are 
given on scale of 1-100, with 100 being the highest 
degree of stability. Two ISQ values were recorded 
and used as a mean value for statistical analysis.

Definitive Prosthetic Restoration
Final metal-ceramic restorations were fabricated 
and placed on the dental implants one year after 
loading with the temporary restorations (Fig. 11).

Figure 9:  Individual holder for standardizing of the 
periapical radiographs.

Figure 10:  Periapical radiograph taken immediately after 
fixation of acrylic bridge on dental implants.

Figure 11:  Definitive prosthetic restoration.
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Statistical Analysis
All data were analyzed by descriptive methods 
(QQ plots, box plots) (SPSS 18.0, Chicago, 
IL, USA). Analyses of variance were applied 
to detect differences between the two loading 
protocols. The implant was chosen as unit for 
statistical analysis. The sample size was statis-
tically determinate. The Wilcoxson signed rank 
test and Person’s coefficient of correlation were 
used to assess the linear relationship of implant 
stability between two treatment modalities in 
different time points. The level of significance 
chosen in all statistical test was at p < 0.05

RESULTS
A total of fifteen adult patients (nine women and 
six men; with a mean age of 47.3 years; range:24-
54) were treated with total of 90 implants 
Ø4.1/4.8 (SLActive, Straumann® TE, Straumann 
AG, Basel, Switzerland) 8 mm length. Equal 
numbers of implants (n = 45) were in IL and EL 
groups. During the study, the results of all the 
patients were analyzed. Survival rate for implants 
in both groups at 10 years of loading was 100%. 

Resonance Frequency Analysis
At the time of implant placement before the ISQ 
was measured, all analyzed implants had to be 
clinically stabile. At the base line, the average ISQ 
value for all 90 implants was 80.80 (SD ± 0.49) 
(range: 65-83). In the IL group average ISQ value 
for primary stability was 81.24 (SD ±1.16) (rang: 
65-83) and in EL group it was 80.07 (SD ±1.04) 
(range: 65-83) with no significant differences. 
In the IL group, the average ISQ value increased 
from 81.24 (SD ±1.16) at time of implant 
placement to 85.75 (SD 2.01 ± 1.19) after 1 
year. This increase was statistically significant  

(p < 0.05).  Decreasing of implant stability has 
been noted in the first week of implant load-
ing and it was statistically significant up to 3rd 
week (81.24 vs. 79.09) (p = 0.000). Increasing 
of implant stability in the IL group was recorded 
from 4th week and continuously during all time-
points. Statistically significant increasing was 
noted 3rd and 6th week (1.37 ISQ value increas-
ing; p=0.002) and between 6th and 12th week 
(2.87 ISQ value; p=0.048) (Table 1) (Graph 1).

Implants from EL group showed statistically 
significant increasing of mean ISQ value from 
80.07 (SD ± 1.04) at time of implant placement to 
84.85 (SD ± 1.76) 52 weeks later (p < 0.05). Sta-
tistically significant decreasing of ISQ value has 
been noted between 3rd and 4th week. In EL group 
it was first week of implant loading with tempo-
rary restoration. Decreasing of values was for 2.37 
ISQ unites (79.79 vs. 77.42) (p = 0.008). Increas-
ing was recorded 6 weeks after implant placement 
(or 3 weeks after implant loading). Statistically 
significant increasing of average ISQ value in EL 
group was noted from 4th (77.42 ± 1.67) to 52nd 
week (84.95 ± 1.76) (7.43 ISQ value; p=0.003) 
(Table 2) (Graph 2). When comparing the mean 
ISQ measurement between the IL and EL group 
at all times points of registration, no statistically 
significant differences were noted (Graph 3).

Clinical and Radiographic Evaluation
Small amounts of crestal bone resorp-
tion were noted in both groups (IL and EL) 
after and observation period of 10 years. In 
IL group, measured crestal bone resorption 
was 0.5mm (SD ± 0.22) and in EL it was 0.6 
(SD ± 0.19). No significant differences have 
been shown between two in the crestal peri-
implant bone lost in all time points (Table 3).
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Table 1:   Statistically significant decrease in mean implant stability quotient value for  
immediate loaded group was recorded in the first 3 weeks after loading. Increasing of  

value was continuous form 4th week up to end of observation period.
*Lowest recorded mean implant stability quotient value

 

 Week Mean ISQ (SD) Range P-value

 0 81.24 (1.16) 65-83 

 1 81.07 (1.03) 64-82 

 2 79.85 (2.01) 63-81 

 3 79.09 (1.85)* 63-81 0.000

 4 79.78 (1.97) 64-82

 5 80.22 (1.01) 65-83

 6 80.46 (1.54) 65-85 0.002

 12 83.33 (1.67) 65-85 

 26 84.2 (1.98) 65-86 0.048

 52 85.75 (2.01) 66-86 

Graph 1:   Significant change in mean implant stability quotient value for 
immediate loaded group during observing period of 52 weeks.
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DISCUSSION
The most critical factor in successful osseointe-
gration of an implant is the stability in the bone 
at the time of placement since a static condition 
was thought to be a prerequisite during the early 
healing period.  The high value of primary implants 
stability for short SLActive Straumann TE implants 
have been presented in the study (80.80 ISQ). 
There is limited number of published articles pre-
senting implant stability values of Straumann 
TE® implants.  Smaller ISQ values (76.92) after 
implant insertion have been reported for SLA 
Straumann TE® implants 10 and 8 mm in length7,21 

. Similar results were presented in an experimen-
tal study where 8 SLActive standard Straumann 
implants (Ø 4.1mm) 12 mm length were inserted 
in lower jaws of 8 sheep.22 Primary implants sta-
bility reported in that research was 74.86 ISQ.22  
Clinical results of our study confirmed that 
implant design and surface are effective factors 
for increasing primary implants stability value.

This initial mechanical stability is later replaced 
by biologic stability as the bone remodels and 
osseointegration occurs. This reportedly occurs 
during a 2 to 3 week transition phase following 
implant placement. Immediate loading protocol 
caused no differences in the sequential events 
leading to osseointegration in cortical bone.23

The results of the present study have shown 
that in the first week of loading, implant sta-
bility decreased significantly in both groups. 
Over the observation period, the implant stabil-
ity increased significantly in the immediate and 
early-loaded group 4 weeks after implants place-
ment. Decreasing of implant stability in the first 
weeks after loading (ISQ 72.5 vs. 70.3) has 
been reported in the clinical study about imme-
diate loading of edentulous mandible with fixed 

full-arch denture.24 In the same study no insig-
nificantly increasing of implants stability was 
noted on weekly base in the first 10 weeks after 
implant insertion. In the randomized controlled 
clinical trial performed on 12 patients treated 
with SLA Strauman TE® implants, significantly 
increased implant stability in the immediate and 
early loaded group was seen during observed 
period of 52 weeks.7 Early changing within the 
first six weeks could not be recorded due to mea-
surement time points performed in the study.

In the present study, no significant differ-
ence in peri-implant bone level changes was 
observed between the test and control group 
over the entire observation period of 10 years. 
These results are in agreement with other ran-
domized clinical trials of immediate versus early 
loaded implants inserted in the mandible.7,25

The survival rate for all implants from both ana-
lyzed groups for period of 10 years was 100% in 
the present study. Similar result have been pre-
sented in clinical studies for immediate and early 
SLA Straumann TE® implants placed in poste-
rior parts of the mandible for period of 5 years. 
These results are very favorable, when compared 
with previously published data. Zollner et al. 
reported in their multicenter study survival rates 
for immediate loaded SLActive implants inserted 
in the posterior mandible and maxilla was 98% 
and for early loaded 97% five mounts after load-
ing.26 Similar 3 year results have been reported 
in the prospective randomized multicenter study 
by Nicolau et al.16  Survival rates for immedi-
ate loaded short (< 10mm) implants presented 
by Mijiritsky et al. in a retrospective cohort study 
was 97% for follow-up period of two years.27  

In the present study, no statistically signifi-
cant differences were noted between the IL and 
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Table 2:   Statistically significant decrease in mean implant stability quotient value  
for early loaded group was recorded in the 3rd week after loading. Increasing of  

value was continuous form 6th week up to end of observation period.
*Lowest recorded mean implant stability quotient value

 Week Mean ISQ (SD) Range P-value

 0 80.07 (1.91) 65-83 

 1 80.16 (1.23) 64-82 

 2 79.81 (1.45) 64-82 

 3 79.79 (1.58) 63-82 

 4 77.42 (1.07)* 63-82 0.008

 5 77.46 (1.11) 64-83

 6 77.91 (2.02) 65-85 

 12 81.5 (1.83) 65-85 0.003

 26 82.56 (1.76) 65-86 

 52 84.85 (2.18) 66-86 

Graph 2:   Significant change in mean implant stability quotient value for  
early loaded group during observing period of 52 weeks.
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Table 3:   Mean peri-implant bone resorption in millimeters  
(mean, SD) of IL and EL implants at 1st, 5th and 10th year of loading.

 

 Group Mean (SD)-1st Year Mean (SD)-5th Year Mean (SD)-10th Year

 IL 0.27 (0.09) 0.4 (0.11) 0.5 (0.22)

 EL 0.29 (0.1) 0.43 (0.18) 0.6 (0.19)

 P-value 0.053 0.121 0.135

       IL, immediate loading; EL, early loading 

Graph 3:   No statistically significant differences were noted in the changing of  
ISQ mean value between immediate loaded and early loaded implant group during  

observing period of 52 weeks (p > 0.05).
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the EL group regarding implant stability val-
ues and crestal bone level changes at any time 
point. This finding clearly demonstrated that, 
under the conditions of this clinical trial, both 
loading protocols are successful procedure.

CONCLUSION
The present clinical study demonstrated 
that short Straumann® TE implants with a 
chemical modified surface (SLActive) pro-
vides a high value of primary implant stabil-

ity what is acceptable for immediate loading 
protocol in the posterior part of mandible. l
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Background: The present era of implant den-
tistry has seen exponential growth and its suc-
cess mainly depends upon a proper treatment 
planning and its execution.  Radiographic imaging 
has a pivotal role in the planning of implant place-
ment and to keep the check on implant survival.  
Aim - To survey the radiographic prescrip-
tion trends among the dental practitioners.

Results: Within the limitation of the study, it 
was observed that the majority of dentists sam-
pled prescribe panoramic radiographs for den-
tal implant assessment based on its availability.
 
Conclusions: The majority of dentists surveyed 
in this study prescribe Panoramic Radiographs 
for dental implant assessment based on its avail-
ability and only a small number strictly adhered to 
the  recommended guidelines of the world asso-
ciations with regards to cross sectional imaging.

The Choice of Radiographic Imaging for  
Dental Implant Placement: A Pilot Survey  

among Indian Dentists
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INTRODUCTION
Dental Implants have been widely used for the 
replacement of edentulous spaces and with 
ever growing innovative technical advances 
in this field, their usage by dental practitio-
ners has increased at precipitous speeds. The 
main criteria in assessing the success of oral 
implants have been the marginal bone loss evi-
denced by the radiological examination.1-3  The 
imaging objectives aids the clinician in provid-
ing cross-sectional views of the dental arch for 
visualization of spatial relationship of anatomic 
structures of the maxilla and mandible, the qual-
ity and quantity of available bone, the pres-
ence of infrabony lesions, the occlusal pattern, 
the number and size of implants, and prosthe-
sis design; all which are essential for success-
ful implant treatment planning and evaluation of 
the ongoing implant functioning.4  Many types 
of radiographic modalities are used  in implan-
tology, namely Intra-Oral Periapical Radiogra-
phy  (IOPAR), Orthopantomography (OPG), 
occlusal radiography, Conventional tomogra-
phy, Computed Tomography (CT) and Cone-
Beam Computed Tomography (CBCT).  Usually, 
it is up to the practicing clinician who decides 
which modality best suits their needs.5-7  The 
recent position paper on the use of radiol-
ogy in dental implantology put forward by the 
American Academy of Oral and Maxillofacial 
Radiology(AAOMR) recommended that  cross-
sectional imaging be used for the assessment of 
all dental  implant sites and that currently CBCT 
is the imaging method  of choice at present to 
gain this diagnostic information.8  There is an 
extreme scarcity worldwide regarding  the litera-
ture stating the radiographic prescription trends 
among the implant  practitioners worldwide 

and whether they adhere to the  recommenda-
tions put forward by professional bodies like 
AAOMR, European Academy of Dentomaxillo-
facial Radiology (EADR), European Association 
of Osseointegration (EAO) and International 
Congress of Oral Implantology (ICOI).9  Hence, 
looking at the need of the hour, an attempt was 
made to  survey  the radiographic prescrip-
tion trends among the dental practitioners.

MATERIALS & METHODS
A survey questionnaire was prepared by an 
expert panel consisting of 5 Academicians 
from the field of Implantology who each have 
a vast experience of more than 10 years in the 
field.  This questionnaire was then distributed 
amongst 175 dentists practicing in Nagpur, 
India.  Out of 175 surveyed participants, 150 
dentists (86 males, 64 Female) volunteered to 
participate in the survey and they were assured 
about the confidentiality of their identities. 
The questionnaire was formatted in a way to 
enquire about their radiographic prescription 
methods for pre and post-operative assess-
ments in their implantology practice.  Data col-
lected regarding  the radiographic prescription 
practices for pre-operative  implant assess-
ment and follow up included Panoramic Radio-
graph (OPG), Intra oral Periapical radiograph 
(IOPAR)and Computed Tomography (CT), or 
any combination of these methods.  The ques-
tionnaire also enquired about the inspiring fac-
tors for choosing the radiographic examination.  
The problems of over or underestimating mea-
surements in panoramic x-ray and its frequency 
and usage of CT for implant imaging were also 
included in this survey. Survey participants 
were also enquired about their frequency and 
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usage of Periapical radiographs. The data col-
lected from the survey was analyzed using 
Epi Info ver.7.1.3 software. Chi–Square test 
was applied and the results were determined 
at P < 0.05 and confidence interval of 95%.

RESULTS
The survey was carried out on 150 dentists hav-
ing clinical experience of more than 10 years 
(17.50 %), 6-10 years (76%), and 1-5 years 
(6.50 %).  The Gender wise distribution of radio-
graphic examinations more often prescribed 
for dental implant assessment are shown in 
Graph 1.  Approximately 59% of dentists pre-
scribed panoramic X-ray whereas 41% dentist 

prescribed a combination of Panoramic X-ray 
+ CT imaging.  No statistical significance dif-
ference existed among the genders in terms 
of their radiographic prescription pattern (P > 
0.05).  The Gender and experience wise data 
of motivating factors for prescribing the spe-
cific radiologic examination was observed to be 
in following order: Availability > Availability + 
Cost  > Cost + Measurement Precision > Cost 
+ Radiation Dose > Measurement precision 
(Graph 2).  No statistically significant difference 
existed among gender and years of experience.

Dentists prescribing CT imaging were 
found be 47 %.  No significant differ-
ence existed amongst the genders in terms 

Graph 1:  Bar graph showing the gender distribution of radiographic examinations  
more often prescribed for dental implant assessment.
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of using CT (P > 0.05) (Graph 3).  Par-
ticipant use and their gender wise distribu-
tion of IOPA usage are given in Graph 4.

DISCUSSION
Our main objective to survey the current radio-
graphic prescription in dental implant assess-
ment was in order to determine the prescription 
pattern among experienced dentists and whether 
dentists are using imaging modalities for implant 
placement as recommended by the AAOMR.  In 
the present study, the panoramic radiograph was 
the most frequent radiographic examination pre-
scribed for treatment planning of dental implants.  
Approximately 59% of dentists prescribed the 

panoramic radiograph, as a single examination 
technique and 41% of dentists combined it with 
a computed Tomography examination. The results 
of this study are in agreement with those obtained 
by Beason and Brooks who surveyed Michigan 
Dentists10 and P Ramakrishnan11 who surveyed 
Kerala Dentists.  In our study it was found that 
majority of dentists prescribed radiographic imag-
ing modality based on its availability. The rea-
son of prescribing OPG could be the availability 
of Dentofacial Imaging centers in and around 
Nagpur, where many new centers opened dur-
ing past decade.  The findings of our study were 
again in favor of the study by P Ramakrishanan,11 
who also observed availability as the main driv-

Graph 2:  Bar graph showing gender and experience distribution of motivating factors for  
prescribing the specific radiologic examination: A) Availability; B) Availability + Cost; C)  

Cost + Measurement precision; D) Cost + Radiation Dose; E) Measurement precision. 
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Graph 3:  Bar graph showing gender and experience percentage  
population using Computed Tomography (CT). 

ing tool in prescribing the imaging technique.
Our study also interviewed the % dentists 

using periapical radiographs and its reason. It 
was found that only a small percentage of den-
tists used it during surgery and follow up whereas 
as majority of them tended to avoid it. Peñarro-
cha M et al.12 suggested that conventional peri-
apical radiographs and digital radiographs were 
more accurate than panoramic radiographs in 
the assessment of peri-implant bone loss. Peri-
apical radiographs requires less radiation dose, 
produces minimal magnification and a minimally 
distorted relationship between the bone height 
and adjacent teeth8 making it a more convenient 
diagnostic tool in clinical practice.  The panoramic 

radiograph gives useful information in the initial 
evaluation for preoperative planning, but has large 
horizontal magnification.  Another limitation of the 
panoramic radiograph is the lack of information 
in the third dimension.6-8  An important aspect to 
be considered in the implant imaging prescription 
is the radiation dose. However, in this study, only 
11% of dentists cited this reason for prescribing 
radiologic examination and the most observed 
reason for choosing the radiologic examination 
was its availability following by the measure-
ment precision. These results are consistent with 
those obtained by Majid et al.13  Although Pan-
oramic radiographs require only a small radiation 
dose, they do not provide information in the third 
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Graph 4:  Bar graph showing gender and experience percentage population  
using Periapical radiograph (IOPAR) and the reason for its usage.

Table 1:  Gender and Experience Table Showing Problems Associated  
with Estimation of Panoramic X-ray

 

 Experience Yes No Yes No Yes No Yes No

 1-5 years     07 0 4 0

 6-10 years 41 11 56 0 36 0 36 0

   > 10 years 02 06 03 02 08 02 07 03

 Male Female

 Overestimation Underestimation Overestimation Underestimation

Shewale et al 
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dimension, which is considered necessary by 
some. Following the ALARA principle, for cross-
sectional imaging the AAOMR8 recommends con-
ventional tomography for one to seven implant 
sites and CT for eight or more implant sites.

When comparing the frequency of over-and 
underestimated measurements of Panoramic radi-
ography, it was found that 50% of dentists tend 
to underestimate and 34% of dentists overesti-
mate the measurement. This fact can be explained 
by the presence of different levels of magnifica-
tion and distortion related to anatomical regions 
and lack of cross-sectional images.14-15  Also, 
PAN presents a 2-dimensional image with no 
information about buccal-lingual thickness.1  The 
image magnification and the low reproducibil-
ity of alveolar canal diagnosis can increase the 
risks of anatomical structure damage to the infe-

rior alveolar nerve.10,13  Within the limitation of 
smaller sample size our study tries to emphasize 
the current radiographic prescription trends in 
the studied population and its motivating factor.

 CONCLUSION
This study shows that the majority of dentists 
sampled prescribe panoramic radiographs for 
dental implant assessment based on its availabil-
ity and only a small number strictly adhered to the  
recommended guidelines of the world associa-
tions with regards to cross sectional imaging. l
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Purpose: The purpose was to evaluate the clini-
cal, biological and mechanical behavior of short 
single osseointegrated implants (6mm) in the 
posterior mandible over a 36 month period. 

Methods: 51 partially edentulous patients at the 
posterior portion of the mandible were recruited, 
to which were installed 58 short Alphabio (5.0 
mm X 6mm) and Cortex (4.2 x 6 mm) implants 
and rehabilitated with single screw retained 
crowns directly to the implant. All implants were 
surgically installed by the same surgeon following 
equal surgical technique by lifting a mucoperios-
teal flap, verifying the insertion torque and being 
submerged for a period of 3 months. Installed 
implants met the following inclusion criteria: 6 mm 
long, installed at the location of the 1st mandibu-
lar molar, systemically healthy patients. In the third 
month, they were connected and rehabilitated. 

Results: A total of 58 implants were installed 
in 51 patients, 18 men and 33 women with 
an average age of 46.2 years.  Average surgi-
cal insertion torque of 50Ncm was achieved 
and a success rate of 100% was observed 
in 36 months of follow up.  Only mechani-
cal complications such as loosening of pros-
thetic screw, clinically detected by the mobility 
of the crown, and biological complications, 
associated with plaque such as mucositis, 
detected by clinical inspection were observed.
 
Conclusions: Single implant assisted pros-
thetic rehabilitation of short implants in the 
posterior mandible has a predictable and 
reproducible clinical outcome, showing a 
rate similar to conventional implants success.

Prospective Clinical Evaluation of the Behavior of  
Single 6mm Length Dental Implants Installed in  

the Posterior Mandible: 36 Months Follow Up

Dr. Yerko Leighton1 • Dr. Joaquin Camino2
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INTRODUCTION
Branemark et al. in 1977 introduced the concept 
and principles of osseointegration, describing 
an implant-prosthetic treatment protocol called 
“Bränemark Protocol.”  This protocol introduced a 
new tool and technology for the treatment of total 
or partial tooth loss, which traditionally was treated 
by removable dentures and/or fixed prostheses 
supported by the remaining teeth of the patient.1,2  
However, therapy using osseointegrated implants, 
is not without drawbacks with one being anatomi-
cal sites with inappropriate bone remaining for 
installation. The posterior portion of the mandible 
is one of the sectors with the greatest problems 
for installation of implants due to the frequent lack 
of bone height and width.  This is often a result 
of bone resorption and remodeling processes fol-
lowing tooth extraction. In such situations, there 
are several reconstructive surgical options prior 
to the installation of implants, such as intra and 
extra oral bone grafts, guided bone regenera-
tion prior, ridge split, and inferior alveolar nerve 
lateralization. Alternatively, installing short length 
implants is very attractive to clinicians, because 
one can avoid all the maneuvers described above, 
decrease costs and patient morbidity involved 
in surgical procedures already described.3-8

Short implants are defined as those with 
length of 8-10 mm with some authors define 
ultra-short implants as those with lengths of 6 
mm.9-12  The first cases to use short implants were 
reported in the 1990s with a high failure rate.13  
However, recent studies have shown similar sur-
vival rates values of long implants,14-16 probably 
due to innovations in the macroscopic design 
and surface treatment of implants as well as the 
improvement of surgical and prosthetic rehabilita-
tion protocols.  The results of studies regarding 

the usefulness of short implants are controver-
sial. Neldam and Pinholt18 published a system-
atic review which showed a wide variation in the 
rate of failure of short implants in lengths of 6 mm 
(0-14, 5% failure), 7 mm (failure 0 -37, 5%) and 8 
mm (0-22 failure, 95%). On the other hand, Griffin 
and Cheung reported a cumulative rate of 100% 
success in 128 single short implants in a study 
of 68 months follow-up, concluding that short 
implants represent a simple and predictable treat-
ment option in the posterior area.19  Nedir et al., in 
a study of 1,030 implants, reported a similar suc-
cess rate of short and long implants rehabilitated 
in single fixed prosthesis or plural fixed prosthe-
sis, reporting 94% success rate for implants and 
91% for prosthesis in a 5 year follow up study.20 

In this regard, the European Associa-
tion of Implantology17 describes that “for the 
moment, the benefit-risk of short implants  
(< 8 mm in length) cannot be clearly evalu-
ated in terms of suitability for practical use.”

Today, new implant designs make it possible 
that peri-implant bone loss, after formation of the 
biological width, does not exceed 0.5 or 0.75mm, 
allowing the implant to remain osseointegrated 
at almost its whole length. The aim of this study 
was.to evaluate and to follow-up prospectively to 
three years, the clinical, biological and mechani-
cal behavior of short single osseointegrated  
implants (6mm) located in the posterior mandible.

MATERIAL AND METHODS
51 patients over 18 years old were recruited in 
private practice, between November 2010 and 
November 2011.  All patients who were partially 
edentulous in the posterior mandibular area, which 
were selected according to the established inclu-
sion and exclusion criteria, were invited to partici-
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pate in the study.  Study information and signed 
informed consent were given to all patients. Short 
implants installed were either 6 mm long and 5 
mm in diameter (ATID Alphabio Tech Israel) or 
6 mm long and 4.2 mm in diameter (DINAMIC 
Cortex Israel) in the location of first lower molars.

Inclusion Criteria
l  Patients with posterior partially edentulous  

mandibles, with bone availability to insert 
implants of  6 mm long and 5 mm in diameter  
(ATID Alphabio Tech) or 6 mm long and 4.2 
diameter (Dynamic Cortex), allowing a safety 
margin of about 2 mm to mandibular  
nerve measured by CBCT

l  Absence of systemic illness that prevents 
one implant assisted prosthetic treatment

Exclusion Criteria
l  Patients irradiated in the head and neck during  

the last 12 months before surgery
l Heavy Smokers
l Presence of untreated periodontal disease 
l  Patients who prefer the option of bone 

reconstruction prior to implant

Imaging Examination
All selected patients were given a CBCT scan 
to determine mandibular canal location. The 
DICOM files were loaded into the EZ implant 
program and were analyzed for implant posi-
tioning, measuring bone availability and a 
safeguard margin of 2 mm to the mandibular 
canal in order to avoid sensory disturbances.

Table n01:  Demographic Distribution of Treated Patients and Number of Implants

 

 Number of Implants Men Women

 1 implant 16 28

 2 implants 2 5

 Subtotal 20 38

                                                            Implant total  58

Table n02:  Size and Type of Implants Installed

 

  Cortex (Dinamic) Alphabio (ATID) 
 Number of Implants 4.2 X 6mm long 5.0 x 6.0mm long

  19 39

                                                            Implant total  58

Leighton et al 
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Surgical Protocol
All procedures were performed by a single opera-
tor in the operating room, under infiltrative local 
anesthesia, raising a full thickness mucoperios-
teal flap to allow a broad view of the surgical site. 
The drilling sequence was performed accord-
ing to manufacturer recommendations. Insertion 
torque was measured by XT NSK Surgical motor, 
and when necessary, insertion was completed 

using a hand ratchet. All implants were covered 
with particulate contour graft and L-PRF mem-
branes. After three months, the implants were 
connected, evaluating the presence of osseoin-
tegration through 40 Ncm reverse torque, using 
NSK surgical XT motor. Implants were rehabili-
tated by screw retained metal ceramic crowns, 
directly to the implant. Control radiographs were 
taken at the start of the rehabilitation treatment.

Table n03:  Treatment Success Criteria to Three Years of Follow Up

 

  Implant 
  Success 
  Criteria               Biologic Success Criteria                        Mechanical Success Criteria

   Peri-implant    
   inflammatory  Loosening of Prosthetic 
   Signs &  Peri-implant Prosthetic Abutment Ceramic 
 Recall % Symptoms exudate Screw Fracture Fracture

 3 month 100% — — — — —

 6 month 100% — — 1 — —

 9 month 100% — — — — —

 12 month 100% 1 — 1 — —

 18 month 100% — — — — —

 24 month 100% — — — — —

 30 month 100% 1 — 1 — —

 36 month 100% — — — — —

  100% 96.55% 100% 94.82% 100% 100%

Leighton et al 
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Prosthetic Protocol
Once finished with the healing process, open 
tray impressions were taken on all patients. 
Working casts were made, to make screwed 
metal structures directly to the implant plat-
form, which were tried in the mouth, and 
later finished with ceramics. Once installed, 
patients were scheduled with recall visits and 
radiographs every three months the first year 
and every 6 months the two following years.

The Variables Measured for Implants 
A. Implant success criteria:

l  Absence of spontaneous pain and the 
longitudinal and oblique percussion

l  Bone level consistent with formation  
of biological width

l Absence of peri-implant radiolucency
l Absence of obvious mobility
l Dull sound on percussion.

B. Biological success criteria:
l  No signs or symptoms of inflammatory  

peri-implant gingival tissue
l Absence of peri-implant exudates.

C. Prosthetic failure criteria:
l Loosening of prosthetic screw
l Fracture of the prosthetic abutment
l Fracture of the ceramic element

RESULTS
In 51 patients, 18 men and 33 women with an aver-
age age of 46.2 years, were treated with a total of 
58 single implants.  No complications of paresthesia 
were observed and all implants presented surgical 
torque of insertion of 50Ncm measured by surgi-
cal motor (surgical XT NSK). Two implants showed 

no osseointegration in the healing phase and were 
removed and replaced after one month of healing. 
They did not present subsequent complications.  In 
the follow up period of 3 years, 100% success rate 
of implants was found.  Only two biological com-
plications of gingival inflammation occurred, one in 
the first year and another two and a half years of 
follow up, both in the same single patient.  Regard-
ing mechanical complications, three prosthetic 
screws loosened, in different patients. These com-
plications were resolved removing occlusal com-
posite cap and tightening the prosthetic screws.

DISCUSSION
While the literature does not show irrefutably the 
option in favor or against the use of short implants, 
reports do provide an option to prevent bone grafts 
or complex bone reconstruction techniques. That 
way,  patients in our study assessed the decision 
to install short implants and perform a simple reha-
bilitation.13-18  The option of placing short or ultra-
short implants can be an alternative at present, 
provided bone availability for its installation with an 
adequate margin of safety to avoid the damage of 
the mandibular nerve, without forcing surgical sites 
to fenestrations that require larger bone graft.  The 
selection of the implant is the critical moment that 
will ensure the proper performance over time of the 
rehabilitated implant.  Accordingly, it is necessary 
to define, according to current technology, the best 
implant that meets the best clinical performance. 
This implant should include features such as plat-
form switching, internal connection and textured 
surface, which represent the minimum require-
ments in the selection phase. Also, clinicians must 
respect the surgical protocol and care for the recip-
ient area.  The results of several studies show that 
a short implant behaves similarly to conventional 
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implants, with the same survival rates for implants 
and prostheses. Literature also shows, as well as 
the results obtained in this study, that main compli-
cations are the loosening of the prosthetic screws, 
which occurred in the observation phase.19,20

CONCLUSIONS
Implant assisted prosthetic rehabilitation of 
single short implants in patients with par-

tially edentulous mandibles, presents a 
predictable and reproducible clinical out-
come, in this sample of analyzed patients. l
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