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ABSTRACT

Background: With the trend of shortening the treatment time and reducing patient
discomfort/inconveniences immediate loading of implants has emerged as an alternative
approach for replacing missing natural teeth. The aim of this study is to evaluate and
compare the effectiveness of immediate implant loading protocol over conventional
implant loading protocol in partially edentulous mandible.
Methods: Twenty patients were selected from out patients department who needed the
replacement of one of the missing mandibular first molar. They were divided into two
groups. In Group A patients implants were loaded with immediate implant loading
protocol, whereas in Group B they were loaded with conventional loading protocol. Peri-
implant bone loss and soft tissue health were measured and compared using OPG and IOPA
radiographs 06 and 12 months after implant placement.
Results: One implant failed in immediate loading group (Group A), whereas all implants
survived in conventional loading group (Group B). The average periimplant bone loss after 6
months and 1 year for Group A were 0.69 mm and 1.09 mm respectively, whereas it was
0.74 mm and 1.13 mm respectively for Group B. The difference in the bone loss between
Group A and B was not statistically significant.
Conclusion: Immediate implant loading protocol has a highly acceptable clinical success
rate in partially edentulous lower jaw although implant survival rate is slightly inferior to
conventional loading protocol.

© 2012, Armed Forces Medical Services (AFMS). All rights reserved.

Introduction

years mainly in the development of new implant systems, the
propagation of new and improved diagnostic procedures and

The clinical replacement of lost natural teeth by osseointe-
grated implants has been represented as one of the most
significant advances in prosthetic dentistry. Compared to all
other dental disciplines, implant dentistry has enjoyed far
more innovation and progressive developments in recent

* Corresponding author.
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the introduction of novel surgical techniques.

Formation of a direct bone-to-implant interface is the
major criteria in implant dentistry. Osseointegrated dental
implants have traditionally been placed in accordance with
a 2 stage protocol.’ Implants were submerged and left to heal
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for a period of 3—4 months in mandible and 6—8 months in
maxillae. Early attempts to load the implants were associ-
ated with increased failure rates.’ This meant the patients
had to wait a significant time before prosthesis placement
and often had to wear suboptimal provisional prosthesis. In
1990 the first investigation was published suggesting that
osseointegrated implants could be loaded early or immedi-
ately in mandibles of selected patients.? Early or immediate
implant loading is now a common procedure, particularly in
mandible with good bone quality.®> A Cochrane systematic
review of randomized controlled clinical trials evaluating
timing for the loading of dental implants suggested that
immediately loaded dental implants in selected mandible
can be as effective as those loaded after a conventional
healing period.*

While there were no increased failure rates found for
immediately loaded implants when compared to conven-
tionally or early loaded implants in several RCTs, but many
other studies also suggested that immediately loaded
implants failed significantly more than conventionally loaded
dental implants.’>~®

The immediate loading of single stage implants aim at
a shorter treatment period with a stable and fixed long term
interim restoration on the day of surgery. This treatment
option also aims at maintenance of the hard and soft tissues
and reducing the waiting period.

The purpose of this study was to evaluate and compare
the effectiveness of immediate implant loading protocol over
conventional implant loading protocol with respect to peri-
implant bone loss, implant survival rate and soft tissue
health around the implant in partially edentulous mandib-
ular first molar region. This would substantiate the basis of
selecting an implant loading protocol which would have
reduced crestal bone loss and hence, better success rate on
long term.

Material and methods
Patient selection

According to the selection criteria twenty patients were
selected for this study from Out Patients Department of Army
Dental Centre (R&R) who needed replacement of one of their
missing first mandibular molar tooth. Patients were selected
based on criteria of age group between 25 and 50 years, non-
smokers, healthy remaining dentition, good oral hygiene, no
retained roots or pathologic lesions, adequate inter arch
clearance for implant abutment, adequate quality and quan-
tity of bone for implant placement, no known systemic
disease and availability for follow-up (Fig. 1).

Division of the patients

Twenty patients selected wusing selection criteria as
mentioned above were divided into two groups (Group A and
B) comprising of ten patients each. Group A comprised of
patients for loading of the implant by immediate loading
protocol and Group B comprised of the patients for loading of
the implant by conventional loading protocol. Selection of the

Fig. 1 — Preoperative intraoral view of the patient with
teeth in occlusion.

diameter and length of the implants were based on study
casts, clinical and radiographic evaluation of available bone
using an X-ray indicator (Fig. 2). Implants with widest possible
diameter and maximum permissible length were selected
depending on the clinical situation and preoperative radio-
graphs. Surgical stent was fabricated in all cases for proper
placement of implants. The study protocol was explained in
detail to all patients and their consent for participating study
was taken.

Surgical placement of implants

Patients were kept on oral antibiotic a day prior to implant
surgery. Inferior alveolar nerve block local anesthesia was
given. Under aseptic conditions an incision was made on
the crest of alveolar bone using BP knife and a full thick-
ness mucoperiosteal flap was reflected in the first molar
region (Fig. 3). Using a physiodispenser and reduction gear
contra-angle handpiece a channel of desired width and
depth was created in the alveolar bone for the placement of
implant. Nobel direct® single piece implants to be inserted
were engaged in the channel and screwed using an implant
driver (Fig. 4). Soft tissue flap was closed by using non-
resorbable sutures and IOPA radiographs were taken to

Fig. 2 — Preoperative OPG radiograph.
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Fig. 3 — Elevation of mucoperiosteal flap to expose the
alveolar bone.

assess initial crestal bone level after implant placement i.e.,
at Time, (To) (Figs. 5-7).

Patients were advised to continue the antibiotics and
analgesics for three more days after the surgery. They were
also instructed to maintain good oral hygiene by brushing and
rinsing their mouth using 0.2% chlorhexidine gluconate
mouthwash twice daily.

Prosthodontic procedures

In Group A patients implants were loaded within 48 h of
implant placement using provisional crowns. Occlusion of the
restoration was adjusted so that crown does not contact the
opposing tooth in both intercuspal and lateral excursive
movements. The finished Restorations were cemented with
the eugenol free zinc oxide provisional luting cement for the
easy removal of the crown for the measurements. The provi-
sional restorations were put into light contact in Maximum
Intercuspal Position after 2 months. Ceramo-metal restora-
tions were fabricated after 6 months and were also adjusted to
have light contact only in Maximum Intercuspal Position.

Fig. 5 — OPG radiograph after implant placement.

The occlusal table of the crown was kept narrow buccolin-
gually to reduce occlusal load on the implants (Figs. 6 and 7).

In Group B patients, after allowing 6 months of healing
period for the implant to get osseointegrated, impression of
the abutment and the surrounding soft tissue was made. Cast
was fabricated using Type IV dental stone. Upper and lower
casts were mounted on the articulator and sent to the labo-
ratory for crown fabrication. Metal coping trial was done
before porcelain application. The crowns were finished and
polished. The restorations were adjusted to have light contact
only in Maximum Intercuspal Position. The excursive contacts
were eliminated. The occlusal table was kept narrow bucco-
lingually to reduce occlusal load on the implants. Restorations
were cemented with the eugenol free zinc oxide provisional
luting cement (Fig. 8).

Radiographic evaluation and follow-up

The radiological evaluation was done using IOPA radiographs
using paralleling (long-cone) technique to assess periimplant
bone loss after 6 months [i.e., 6 months after placing the
implant, at Time; (T;)] and an year [i.e.,, 12 months after
placing the implant, at Time, (T5)] in both Groups A and B. A

Fig. 4 — Use of pilot drill for making the channel for implant
placement.

Fig. 6 — Post operative view of implant with teeth in
occlusion.
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Fig. 7 — IOPA radiograph showing alveolar bone levels on
the mesial and distal side of the implant.

RINN framework was attached to the radiographic cone to
standardize the radiographs (Fig. 9).

Soft tissue evaluation

Unlike two stage implants, in single stage implants the abut-
ment projects out of the alveolar bone after implant place-
ment surgery. Periimplant soft tissue evaluation was done
after 6 months [6 months after placement of the implant, at
Soft tissue Time; (ST,)] and 1 year after the implant placement
[at Soft tissue Time, (ST,)]. The soft tissue evaluation was
done by both Principle worker and Co worker using mouth
mirror and William’s graduated probe. Gingival Index (GI),
Plaque Index (PI) and Calculus Index (CI) were used to evaluate
the soft tissues around the implant.

Results

During the study period one implant of Group A (Immediate
implant loading group) failed, whereas no implant was lost in
the Group B (Conventional implant loading group).

T

Fig. 8 — Intra oral view with Ceramo-metal crown in situ.

Fig. 9 — RINN attached to the radiographic cone for
standardization.

Although Group B had more periimplant bone loss than
Group A, difference was statistically not significant. The
average scores for soft tissue evaluation indices were not
more than 01, which implies that soft tissues remained
healthy around both, Groups A & B implants, even at the end
of 12 months after placing the implants. One implant failed in
Group A, whereas all implants survived in Group B. So 1 year
implant survival rates were 90% and 100% in Group A and
Group B patients respectively.

Table 1 presents the implant details with respect to their
type, site and size.

Table 2 presents the mean values of crestal bone loss and
soft tissue evaluation for Groups A & B implants.

Table 3 presents the mean values of soft tissue evaluation
for Group A & B implants.

Table 4 presents Paired Sample test for Group A & B
implants.

Table 5 presents the statistically analyzed values. For
statistical analysis, a ‘Paired t-test’ was employed to deter-
mine whether there is any statistically significant difference
in bone loss between Group-A & B implants.

Discussion

It has been advocated that the surgical site should be left
undisturbed for at least 3—6 months after implant placement
to allow uneventful wound healing, thereby enhancing the
osseointegration between implant and bone. The rationale
behind this approach is that micromovement of the implant
caused by the functional forces around the bone—implant
interface during the wound healing may induce fibrous tissue
formation between implant and bone rather than desired
bone—implant contact, leading to clinical failure.’ To prevent
this clinicians have attempted to reduce or minimize the
concentration of forces, by avoiding the functional loading of
the implant before it achieves proper osseointegration.

The amount of periimplant bone around the implant plays
an important role in the success of the implant. The bone lost
during the implant service reduces the total osseointegrated
surface area of the implant leading to increase in the stress
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Table 1 — Implant details.

GROUP A
(Patients for immediate implant loading protocol)

GROUP B
(Patients for conventional implant loading protocol)

Patient Site Length/Diameter Patient Site Length/Diameter
Ser No. (in mm) Ser No. (in mm)
1(I) 46 4.3/10 1(C) 36 4.3/10
2(1) 36 4.3/13 2(C) 36 4.3/13
3(1) 36 3.5/13 3(C) 46 3.5/13
4(1) 46 4.3/13 4(C) 46 4.3/13
5(1) 36 4.3/10 5(C) 36 4.3/10
6(1) 36 3.5/13 6(C) 36 3.5/13
7(1) 36 4.3/13 7(C) 36 4.3/13
8(1) 46 4.3/13 8(C) 46 4.3/13
9(1) 46 3.5/13 9(C) 46 3.5/13
10(I) 46 4.3/10 10(C) 46 4.3/10

build up around the periimplant region which further leads to
the failure of implant. Success of an implant is defined as less
than 1.5mm of marginal bone loss during first year after
insertion of the prosthesis and less than 0.2 mm annual bone
loss thereafter.'® Therefore it is important to minimize bone
loss from the initial stage.

The duration of time gap between the implant placement
and loading (functional or nonfunctional) has been investi-
gated and reported by many authors.’ % A consensus has yet
to be reached between the authors about the ideal healing
time period required between implant placement and its
loading, as this period varies depending on patient specific
factors (e.g., quality and quantity of available bone, loading
factors, implant design and maintenance of oral hygiene etc).
Implant loading protocols are generally classified according to
the time period elapsed between implant placement and
loading as either conventional (i.e., loaded at 3—6 months),
early (i.e., loaded at approximately 6 weeks) or immediate (i.e.,
loaded at the time or within 48 h of implant insertion).*

The concept of immediate loading of implant is carried out
to reduce the length of implant treatment, to minimize its
invasiveness and complexity and also to improve its accep-
tance by prospective patients.!* ** This is considered to be the
best option for the replacement of tooth/teeth in partially
edentulous arch in esthetic zone.

A number of studies measured periimplant bone level
changes in subjects with immediately loaded implants and
compared them with conventional loading. Danza M et alin his
randomized controlled study with 1 year follow-up showed no
significant differences for marginal bone loss between imme-
diately and conventionally loaded implants, except for slight
significant difference in mandible.?® In vivo comparative study
conducted by Guncu MB et al showed that immediate func-
tional loading did not negatively affect implant stability,
marginal bone levels and periimplant health when compared
with conventional loading of single tooth implant.?* Schincagia
etal conducted a randomized controlled trial aimed to compare
single implant supported mandibular molar restorations using
either an immediate or delayed loading protocol. The results of
their study showed that marginal bone loss of immediate
implant group was significantly lesser than delayed loaded
implant.?? Sufficient data is not available to substantiate the
average amount of periimplant bone loss levels of implants

loaded with immediate implant loading protocol over conven-
tional loading protocol.

Implants used in this study were TiUnite™ surface treated,
tapered and threaded one piece implants (Noble Direct, Nobel
Biocare, Sweden). They consist of both implant and the
abutment as a single block. These single stage implants are
indicated for direct insertion and direct use. Intra Oral Peri-
apical Radiographs (IOPA) were used to measure and compare
the periimplant bone loss around the implants. The periim-
plant bone loss is calculated by measuring distance between
the top surface of the implant abutment and the first point of
contact of bone with the implant surface on the radiograph
immediately after the implant placement and subtracting it
from the measured measurement from top surface of the
implant and first point of contact of bone with the implant
surface after the given time duration.

The results of study showed less amount of periimplant
bone loss in Group A (Patients for immediate implant loading
protocol) than Group B (Patients for delayed implant loading
protocol) in 6 months after placement of the implants. The
average bone loss for Group A was 0.69 mm whereas for Group
B it was 0.74 mm. The difference in the bone loss between
Group A and Group B was 0.05 mm. But the difference was
statistically not significant. Surgical trauma and micromove-
ment of implant caused due to the functional forces and
nonfunctional forces of tongue and cheek in Group A may
have caused the periimplant bone loss. Although Group B
patients were not functionally loaded for 6 months, there
were nonfunctional forces of tongue and cheek acting on the
abutment of implant. The increased amount of bone loss
seems to be as a result of disuse atrophy caused due to lack of
stimulation of periimplant tissues.?®

Table 2 — Mean values of periimplant bone loss.

Mean values/(+Standard deviation)

Bone loss (in mm) and std deviation (in bracket)

Evaluation
in months

Group A Group B

Mesial Distal Mesial Distal

06 Months (T, —To) 0.71(0.23) 0.67 (0.22) 0.75 (0. !
12 Months (T, —To) 1.11(0.35) 1.07 (0.37) 1.15(0.18) 1.11 (0.15)
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Table 3 — Mean values of soft tissue health using gingival index, periodontal index and calculus index.

Mean values/(+Standard deviation)

Soft tissue evaluation and std deviation (in bracket)

Evaluation in months Group A Group B

GI PI CI GI PI CI
06 Months ST, 0.55 (0.49) 0.44 (0.37) 00 (00) 0.6 (0.64) 0.5 (0.67) 0.1 (0.31)
12 Months ST, 0.88 (0.31) 0.66 (0.47) 00 (00) 0.90 (0.30) 0.70 (0.48) 00 (00)

Table 4 — Paired comparisons using ‘t’ values between immediately loaded and conventionally loaded implants.

Paired differences t df Significance
; 2-tailed
Mean Std Std error  95% Confidence interval ( )
deviation mean of the difference
Lower Upper

Pair1 A (Mesial 06) & B (Mesial 06) —5.5556 E-02 0.2963 9.876 E-02 —0.2833 0.1722 -0.563 8 0.589
Pair 2 A (Mesial 12) & B (Mesial 12) —4.4444 0.4275 0.1425 —0.3731 0.2842 -0.312 8 0.763
Pair 3 A (Distal 06) & B (Distal 06) —5.5556 E-02 0.3046 0.1015 —0.2897 0.1786 —-0.547 8 0.559
Pair4 A (Distal 12) & B (Distal 12) —4.4444 E—02 0.4157 0.1386 —0.3640 0.2751 -0.321 8 0.757

Table 5 — Values obtained by statistical analysis.

Time in months Compared pairs for bone loss p value Difference in bone loss
(significant (S) or not significant (NS))
06 Months Mesial side of Group A & Group B implants 0.589 NS
Distal side of Group A & Group B implants 0.559 NS
12 Months Mesial side of Group A & Group B implants 0.763 NS
Distal side of Group A & Group B 0.757 NS

Difference in bone loss is statistically significant if p value < 0.05.

One implant of Group A failed within 6 months of insertion,
whereas all implants of Group B were successful throughout the
observation period. Loss of the implant may have been caused by
failure of theimplant to get osseointegrated because of excessive
micromovement of the implant due to occlusal force or may be
because of the poor quality of bone around the implant.?*

Average annual crestal bone loss after 1 year of implant
service with Group A implants was 1.09 mm and with Group B
implants, it was 1.13 mm. Both these figures are below 1.5 mm
of annual bone loss in first year of implant service and fulfill
the success criteria described by Albrektsson et al.’® The
immediately loaded implant group (Group A) showed less
bone loss than delayed loaded group (Group B) but there was
no statistically significant difference between the two groups.
These results correspond to the results of other studies done
by different authors.?°~2%2>:26

Soft tissue evaluation was done by employing Gingival Index
(GI), Plaque Index (PI) and Calculus Index (CI). Since one of the
etiologic factors of alveolar bone loss around implant seems
to be plaque associated gingival inflammation,?” ~2° importance
of maintaining the good oral hygiene was stressed before
implant surgery as an essential requirement for successful

osseointegration and maintenance of implants. Patients were
also motivated for maintaining the oral hygiene. The soft tissue
health was reasonably good during the entire period of evalu-
ation as the average score for all the three indices was not more
than 01, signifying mild inflammation at the most.

Conclusion and recommendations

The current study evaluated clinical outcomes of immediately
loaded and delayed loaded implant protocols in partially
edentulous mandibular first molar region with respect to
periimplant bone levels, periodontal health and implant
survival rate from the time of placement to 1 year of clinical
service. Immediate implant loading protocol in partially
edentulous lower jaw demonstrated a highly acceptable clin-
ical success at the end of 1 year of implant service. But implant
survival rate in immediate loading protocol was slightly
inferior to conventional implant loading protocol. So this
protocol can be advocated in selected patients with good bone
quality and quantity. Further long term studies with larger
sample sizes are necessary to evaluate periimplant bone loss,
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soft tissue health and success rates in order to substantiate
the basis of selection of the best implant loading protocol to
enhance the success rates in long term.
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