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ABSTRACT
There is a growing trend in implant dentistry to decrease the treatment times associated with implant therapy. This can
be achieved with immediate occlusal loading protocol. Immediate loading (IL) of dental implants is an eminent and
acknowledged treatment strategy which is extensively being used for the rehabilitation of missing teeth. IL may be
described as functional loading (With occlusal contacts) immediately after implantation (or within 3–4 days after
surgery) without waiting for the healing period. IL has gained popularity nowadays as it includes less possible trauma to
the tissues, overall treatment time is decreased, reduced patient‘s discomfort and anxiety , better patient acceptance
and good function and aesthetics.
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The introduction of osseointegrated implants has
revolutionized the art and science of modern dentistry
giving a new lease of life to the restorative aspects in dayto-day practice.1 The healing of dental implants in the
jawbone is based on the principle of osseointegration 2,3
which includes a healing period of several months and
was based on acquiring direct bone-to-implant contact
(BIC) and must be proved by means of histologic
analysis.4 Thereby, predictable formationof a direct bonetoimplant interface is a treatment goal in implant
dentistry.5 Osseointegrated dental implants are placed
traditionally, following a two-stage protocol. The 2-stage
surgical protocol established by Branemark et al6 includes
(1) positioning and placement of the implant below the
crestal bone to allow for stress healing without loading,
(2) a soft-tissue covering over the implant to be obtained
and maintained for 3 to 6 months, and (3) a minimally
loaded implant environment to be maintained for 3 to 6
months. After this procedure, a second-stage surgery was
necessary to uncover these implants and place a
prosthetic abutment.5 Hence, according to the Brånemark
protocol, dental implants, regardless of their design or
system, an undisturbed healing period of three months is
required in the mandible and six months in the maxilla.1
While these periods purportedly allowed time for
osseointegration of the implants within the respective
arch,7 but this two stage protocol involved certain
disadvantages i.e. it made the implant treatment lengthy.
In patients who were either completely or partially
edentulous, a long term, clinical rigid fixation had been
reported after this protocol.8,9 Furthermore, Brånemark‘s
recommendations for healing were based on empirical
data that were never scientifically proven and never

experimentally ascertained.7 Nowadays, with the ever
increasing demand for esthetics, the interim period of
edentulousness even after implant placement can cause
psychological, social or functional problems especially if
the edentulous area is in appearance region.10
Furthermore, the discomfort, inconvenience, and anxiety
associated with such a long waiting period remain a
challenge to both the patients and clinicians.11 In the
scientific literature it has been reported that root-form
implants may osseointegrate, even though the implants
extend above the bone and through the soft tissues during
early bone remodeling.12-15 This surgical approach has
been termed as a 1-stage or nonsubmerged implant
procedure since it discards the need for second-stage
implant uncovery surgery. Thereby, eliminates the
discomfort, inconvenience, and appointments of the
surgery and suture removal. Consequently, immediate
loading of dental implants was introduced to achieve
triumph over original Branemark protocol.16 Immediate
loading implant has been defined as an ―implant that
carries a prosthetic superstructure which makes occlusal
contact within the first 1 or 2 days after placement‖.12 It
can also be described as a situation where the
superstructure is attached to the implants no later than
72hr after surgery.17 It not only includes not submerged
one stage surgery but actually loads the implant without
compromising osseointegration.5 When the occlusion is
re-established within 2 weeks it is called an early loading
implant but when loading is only allowed after several
weeks, it should be called ‗delayed‘ of the loading
irrespective of the fact that it is a one stage - or a twostage procedure.18 Under these conditions, successful
immediate loading of screw-type dental implants has
been reported as early as 1979.19 Later on, many clinical
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& experimental studies by Chiapasco et al.20; Schnitman
et al.21; Tarnow et al.22 had been reported which
acknowledged the patients the prospects of expected
dental rehabilitation. These studies ultimately led to the
introduction of the concept of immediate loading.12 A key
element in immediate occlusal loading protocols involves
eliminating micromovements between implants and
osteotomies.23,24 The ultimate goal of animmediate
loading protocol is to predictably decrease surgical
interventions and to reduce the time gap between surgery
and prosthesis completion,25 but without decreasing the
success rates associated with implant treatment and the
unloaded healing protocol.23

PRINCIPLE OF IMMEDIATE
LOADING
With the help of the implant whenever a controlled load
is applied to the bone, bone responds by remodelling its
architecture according to the magnitude and the direction
of the load applied. It has been described by Frost
mechanostat theory which suggests that bone adapts itself
by different biologic processes: trivial, physiological,
overload and pathological. Remodelling is described as a
simultaneous process of formation and resorption that
replaces previously existing bone, tends toremove or
conserve bone and is activated by reduced mechanical
usage in the trivial loading zone or micro damage in the
pathological loading zone. Main objective of immediately
loaded implant prosthesis is to reduce the risk of occlusal
overload and thereby, resulting in increase in the
remodeling rate of bone. Woven and lamellar are the two
types of bone forming at the interface. Woven bone is
produced in response to extraordinary loading condition,
forming at a rate of more than 60 microns each day and is
found to be less mineralized12 whereas lamellar bone
forms at a rate of 1-5 microns each day. Thereby, a higher
turnover rates lead to higher risks for the bone-implant
interface.26

INDICATIONS &
CONTRAINDICATIONS
Not every patient or every tooth site is indicated for
theimmediate loading approach. Patients must
understandthe limitations of such treatment and be
willing to accept the scientifically based precautionary
measures. 12 Chief among them is the fact that, in order to
limit the functional forces during osseointegration,
patients need to abstain from chewing anything but soft
food or otherwise applyingforce to the restoration for
approximately 3 months.27
Indications5, 12, 28:
 Completely edentulous jaw.
 Partially edentulous jaw.
 Patients with missing dentition requiring long span
fixed partial denture .
 Patient who are not willing to use a removable type
prosthesis.
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Immediate loading protocol should be limited to the
patients who have the most to gain and least to lose.
Eg. Patients who cannot tolerate a removable
prosthesis due to social or psychological reasons.
Patients who cannot wait for 3 months for the
prosthesis.



Other indications described are as follows28 :
 Poor oral muscular coordination.2. Unrealistic
patient expectations for complete dentures.3. Patient
psychologically
against
removable
prosthesis.4.Single tooth loss; avoid preparation of
sound teeth.
Contraindications The suggested contraindications,in
general, for considerationof an immediate loading
protocol include the following5,12:
 Chronic smoker.
 If bone volume is not adequate.
 If dentisty of bone is not good (D4).
 Parafunctiona; chewing habits (bruxing, clenching,
tongue thrust).

GUIDELINES FOR IMMEDIATE
LOADING IMPLANTS by Tarnow et
al22
1.
2.
3.
4.
5.
6.
7.

8.

Immediate loading should be attempted in dentulous
arches only, to create cross-arch stability
The implants should be at least 10mm long.
A diagnostic wax-up should be used for the template
and the provisional restoration fabrication.
A rigid metal casting should be used on the lingual
aspect of the provisional restoration.
A screw retained provisional restoration should be
used where possible.
If cemented, the provisional restoration should not be
removed during the 4-6 month healing period.
All implants should be evaluated with Periotest at
StageI, and the implants that show the least mobility
should be selected for the immediate loading.
The widest possible anterior-posterior distribution of
the implants should be used.

OCCLUSAL OVERLOAD IN
IMMEDIATE LOADING33
Occlusal overload have been found to cause
implant/implant prosthesis failure and peri-implant bone
loss and/or loss of osseointegration. The main principles
of implant occlusion have been derived from occlusal
principles in tooth restoration.
Three occlusal concepts (balanced, group function and
mutually protected occlusion) have been successfully
accepted nowadays with certain modifications for
implant-supported prostheses. All of the concepts may
have maximum intercuspation (MIP) during habitual
and/or centric occlusion.
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Possible Overloading Factors:
 Overextended cantilever415mm in the mandible (Shackleton et al. 1994)
410–12mm in the maxilla (Rangert et al. 1989;
Taylor 1991)
 Parafunctional habits/Heavy bite force
 Excessive premature contacts4180 mm in monkey studies (Miyata et al. 2000)
4100 mm in human (Falk et al. 1990)
 Large occlusal table
 Steep cusp inclination
 Poor bone density/quality
 Inadequate number of implants
Basic principles of implant occlusion may include: occlusion - bilateral stable
 occlusal contacts and force - evenlydistributed
 there should be no interferences between centric
relation and habitual position.
 smooth, even, lateral excursive movements without
ANY interferences

POTENTIAL COMPLICATIONS
ASSOCIATED AND SOLUTIONS

REVIEW ARTICLE

situations where quality of bone is poor, multiple
implants or augmentation procedures exist, must be
overcome.1

CONCLUSION
The last decade has seen a profound shift in implant
dentistry from the lengthy healing original protocols to
immediate loading has demanded a cognitive revolution.
Immediate loading of a dental implant consists of a
nonsubmerged 1-stage surgery in which loading of the
implant is done with a provisional restoration at the same
appointment or shortly thereafter. Immediate loading of
dental implants are proven to reduce the treatment time
and thus increase patient acceptance. Future studies
should be conducted 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 or
augmentation procedures must be overcome.

REFERENCES
1.

Clinical complications which are associated with
immediate implants are loosening and fracture of screw,
fractures of prosthesis and veneering materials,
continuing marginal bone loss below the first thread
along the implant, implant fractures, and implant loss.

2.

To overcome such complications, following methods
based on application of sound biomechanical principles
such as passive fit of the prosthesis, cantilever length can
be reduced, narrowing the bucco-lingual/mesiodistal
interface and implant prosthesis, to maintain implant load
within the physiological limits of individualized
occlusion, and finally to provide long-term stability of
implants and implant prostheses. 34

4.

IL of dental implants has recently gained popularity and
have yielded a wide range of clinical survival.35-39 It has
been documented that using these implants direct bone
interface, on occasion, could be developed and
maintained for more than 20 years.40 In the middle 1980s,
high success rates from immediately loaded implants had
been first documented in humans just at the time when
the 1-stage implant protocol became popular.1 Babbush et
al. (1986) reported a cumulative success rate of 88% on
1739 immediately loading TPS implants.41 Furthermore,
it is recommended that special surgical techniques be
used to increase bone density inthe implant bed before
implant insertion to improve primary stability which is
considered as gold standard to reduce the micromovement and well as to establish long term success for
immediate loading.10,42 It is scientifically proved that IL
is a desirable procedure, if the outcome in terms of
implant survival and success is comparable with that of
conventional loading but still Future studies should be
done to evaluate long-term data of immediate restorations
on implants and possible applications of this technique in

7.

3.

5.
6.

8.

9.

10.

11.
12.

13.

Shivaprasad B. M et al. Immediate Loading Implant: Need
of Hour: A Case Report. Journal of Evolution of Medical
and Dental Sciences 2015; 4(31):5403-5407.
Branemark Piet al. Intra-osseous anchorage of dental
prostheses.
I.
Experimental
studies.
Scand
J
PlastReconstrSurg 1969;3:81–100.
Schroeder A et al. The reaction of bone, connective tissue
and epithelium to endosteal implants with sprayed titanium
surfaces. J MaxillofacSurg 1981;9:15–25.
Sérgio Jorge Jayme. The Effects of Different Loading
Times on the Bone Response Around Dental Implants: A
Histomorphometric Study in Dogs. Int J oral Maxillofac
Implants 2010;25:473–481.
Misch CE: Workshop Guidelines On Immediate Loading
In Implant Dentistry. J Oral Imp 2004;30(5):283-8.
Branemark PL, Hansson BO, Adell R, et al.
Osseointegrated implants in the treatment of edentulous
jaw. Experience from a 10 year period.Scand J
PlastReconstrSurg Hand Surg. 1977;2 (suppl 10):1–132.
Branemark PI. Zarb GA, Albrektsson T. Tissue integrated
prosthesis. Osseointegration in clinical dentistry. Chicago:
Quintessence, 1985.
Adell R, Lekholm U, Rockler B, Branemark P-I. A 15-year
study of osseointegrated implants in the treatment of the
edentulous jaw. Int J Oral Surg. 1981;10:387–416.
Van Steenberghe D, Lekholm N, Bolender C, et al. The
applicability of osseointregrated oral implants in the
rehabilitation of partial edentulism; a prospective
multicenter study of 558 fixtures.Int J Oral Maxillofac
Implants. 1990;5:272–281.
SaritaLuthra, KaushalLuthra , Manu Rathee. Prosthetically
Driven Implant Placement with Immediate Function in the
Esthetic Zone - A Case Report. J Oral Health Comm Dent
2012;6(2)104-108.
Cochran DL. The Evidence for Immediate Loading of
Implants.J Evid Base Dent Pract 2006; 6:155-163.
Mahesh P,Chalapathi Kumar VH , Saran Babu KA.
Immediate loading of dental implants: a review-Part I.
Annals and Essences of Dentistry 2014;6(2):44-50.
Gotfredsen K, Hjorting-Hansen E. Histologic and
histomorphometric evaluation of submerged and
nonsubmerged titanium implants. In: Laney WR, Tolman

International Journal of Oral Health and Medical Research | ISSN 2395-7387 | MAY-JUNE 2017 | VOL 4 | ISSUE 1

78

Chaudhary H et al.: Immediate Loading Implants

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

DE, eds. Tissues Integration in Oral, Orthopedic and
Maxillofacial Reconstruction. Chicago, Ill: Quintessence
1990: 31–40.
Schroeder A, Mawglen B, Sutter F. Hohlzylinderimplantat:
typ-F
zurprothesenretention
beizahnlosenKafer.
SchweizMonatsschrZahnherlkunde.1983; 93:720–733.
Buser D, Weber HP, Bragge U, et al. Tissue integration of
one stage ITI implants. 3 year results of a longitudinal
study with hollow cylinder and hollow screw implants. Int
J Oral Maxillofac Implants. 1991;6:405–412.
Misch CE, Wang H, Misch CM, et al. Rationale for
Application of Immediate Load in Implant Dentistry: Part
I. Implant Dent 2004;13:207-17.
Aparicio, C., Rangert, B. &Sennerby, L. Immediate/early
loading of dental implants: a report from the Sociedad
Espanola de Implantes World Congress consensus meeting
in Barcelona, Spain, 2002. Clinical Implant Dentistry and
Related Research 2003;5: 57–60.
Glossary of prosthodontic terms -8
Ledermann, P. D. StegprothetischeVersorgung des
zahnlosenUnterkiefersmitHilfe
von
plasmabeschichtetenTitanschraubenimplantaten. Deutsche
ZahnarztlicheZeitschrift 1979;34: 3–7.
Schnitman PA et al. Ten-year results for Branemark
implants immediately loaded with fixed prostheses at
implant placement. Int J Oral Maxillofac Implants 1997;
12:495–503.
Chiapasco M et al. Implant retained Mandibular
Overdentures with Branemark System MKII Implants: A
Prospective Comparative Study Between Delayed and
Immediate Loading. Int J Oral Maxillofac Implants
2001;16:537-46.
Tarnow D.,Emtiaz S., Classi A Immediate Loading Of
Threaded Implants At Stage 1 Surgery In Edentulous
Arches: Ten Consecutive Case Reports With 1- To 5-Year
Data. Int J Oral Maxillofac Implants 1997;12:319–324.
23.Carl J. Drago, Richard J. Lazzara. Immediate Occlusal
Loading of Osseotite_ Implants in Mandibular Edentulous
Patients:A Prospective Observational Reportwith 18Month Data. J Prosthodont2006;15:187-194.
Szmukler-Moncler S, Piattelli A, Favero GA, et al:
Considerations preliminary to the application of early and
immediate loading protocols in dental implantology. Clin
Oral Implants Res 2000;11:12-25.
TizianoTestori. Immediate Occlusal Loading of Osseotite
Implants in the Completely Edentulous Mandible.Int j Oral
Maxillofac Implants 2003;18:544–551.
Romanas GE et al. Histologic and Histomorphometric
Evaluation of Peri-implant Bone Subjected to Immediate
Loading: An Experimental Study with MacacaFascicularis.
Int J Oral Maxillofac Implants 2002;17:44-51.
Evans GH, Mendez J, Caudil RF. Loaded and Non loaded
Titanium
versus Hydroxyapatite- Coated
Threaded

28.

29.

30.

31.

32.
33.

34.
35.

36.
37.

38.

39.

40.

41.

42.

REVIEW ARTICLE

Implants in the Canine Mandible. Int J Oral Maxillofac
Implants.1996; 11:360–371.
Hobo S, Ichida E, Gracia LT. Osseointegration And
Occlusal Rehabilitation: Quintessence Publishing Co.,
1989.
Misch CE et al. Rationale For The Application Of
Immediate Load In Implant Dentistry: Part I. Implant Dent
2004;13:207–217.
Misch CE et al. Rationale For The Application Of
Immediate Load In Implant Dentistry:Part II. Implant Dent
2004;13:310–321.
Schneider RL, Higginbottom FL, Webber H, Sones AD:
For Your Patients Receiving Endosseous Implants For
Immediate Loading, How Are The Implant-Supported
Crowns Or The Prosthesis Initially Put Into Occlusal
Function, And What Instructions Are Given For Their Use.
Int J Oral Maxillofac Imp 2002;17:881-4.
32.Misch CE: Dental Implant Prosthetics. 1st Edition,
Mosby Inc. 2005.
33.Kim Y, Tae-Ju Oh, Misch CE., Wang HL:
OcclusalConsiderations In Implant Therapy: Clinical
Guidelines With Biomechanical Rationale. Clin.Oral Impl.
Res.2005;16:26–35.
JayeshRaghvendra S., Dhinakarsamy. J Pharm Bioallied
Sci. 2015 Apr; 7 (Suppl1): S226–S229.
Strock AE, Strock M. Experimental work on a method for
the replacement of missing teeth by direct implantation of
a metal support into the alveolus. Am J Orthod Oral Surg.
1939;25:467–472.
Linkow LI. The blade-vent—a new dimension in
endosseous implants. Dent Concepts. 1968;11:13–18.
Cranin AN, Rabkin MF, Garfinkel L. A statistical
evaluation of 952 endosteal implants in humans. J Am
Dent Assoc. 1977;94:315–320.
Smithloff M, Fritz ME. The use of blade implants in a
selected population of partially edentulous adults: a fiveyear report. J Periodontol. 1976;47:19–24.
Kapur KK. Veterans Administration co-operative dental
implant study comparison between fixed partial dentures
supported by Blade-Vent implants and partial dentures.J
Prosthet Dent. 1987;59:499–512.
Linkow LI, Donath K, Lemons JE. Retrieval analysis of a
blade implant after 231 months of clinical function.Implant
Dent. 1992;1:37–43.
Babbush, C. A., Kent, J. N., Misiek, D. J. Titanium
plasma-sprayed (TPS) screw implants for the
reconstruction of the edentulousmandible. Journal of Oral
& Maxillofacial Surgery 1986, 44: 274–282.
Romanos GE. Present Status of Immediate Loading of Oral
Implants.J Oral Implantol 2004;30:189-97.

Source of Support: Nil
Conflict of Interest: Nil

International Journal of Oral Health and Medical Research | ISSN 2395-7387 | MAY-JUNE 2017 | VOL 4 | ISSUE 1

79

