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Article history: Here review highlights a brief, chronological sequence of the history of dental implants. Historical
Received 16-01-2021 perspective begins with ancient civilizations and spotlights predominant dentists and their contributions
Accepted 29-01-2021 to implant development through various ages of time immemorial. A dental implant (also known as
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1. Pre-historic era graphically it was found that mandibles show compact bone

formation around the implants-bone that amazingly looks
very much similar like that seen around blade implants.
Stone implant was first prepared and placed in the mandible
in the early Honduran culture around 800 AD.!

“There’s Gold (Ivory and Stone) in them thar
(Implants)”!

The history of dental implants is a rich and fascinating
travelogue through time. Dental implants have been used
in one form or other to replace missing teeth since ages. Baglioni suggested that the mandible with skull had
Approximately since 2500 BC, the ancient Egyptians tried dental prosthesis. He claimed that dental plate around Rome
to stabilize teeth with the use of ligature wire made of gold. 10 1952 had a set of 12 sockets purported to hold teeth. g
Etruscans customized soldered gold bands from animals Male skull found from the northern grave had bronze
to restore oral function in humans; about 500 BC ago.  wire approximately 2.5mm in length firmly implanted in the
At about the same ages, the Phoenicians also used gold canal of maxillary right lateral incisor which was dated to
wire to stabilize teeth so these innovative people used teeth  circa 200 BC. Zias and Numeroff suggests that a pin was
carved out of ivory which were then stabilized by gold wire  drilled to hold an artificial tooth in place, or maybe drilled
to create a fixed bridge. The first evidence of attribution  for a passage to drill out a large palatal cyst that is being
to dental implants goes to Mayan population, roughly  identified at root of tooth.>
around 600 AD they excelled in utilizing pieces of shells

X ) : Etruscans customized soldered gold bands from animals
as implants or replacement for mandibular teeth. Radio

to restore oral function, they also got replacement of teeth
* Corresponding author. from oxen bone. Phoenicians used gold wire to stabilize
E-mail address: sjoshi21818@ gmail.com (S. Joshi). teeth that were periodontally involved around 300AD, these
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innovative peoples used teeth creatively carved out of ivory
which were then stabilized by gold wire to create a fixed
bridge.*

Radiographs taken in 1970’s of Mayan mandibles show
compact bone formation around the implants bone that
amazingly looked very much like that seen around blade
implants. Around 800 AD stone implant was first prepared
in mandible in early Honduran culture. Implant was attached
to the adjacent tooth with special wires or devices. Gallo-
Roman period dental implants were found during first
or second century AD from necropolis at Chantambre in
Essone, France is merely the most recent of this log list.>

2. From Rocks to Roosters- Early Implants Emerge

During 1500°s to 1800’s, teeth in Europe were collected
from the underprivileged or cadavers and were used as
allotransplants. Dr. John Hunter was able to observe and
document with great detail the anatomy of mouth and jaw
after working for many years with “resurrectionists”- In the
1700’s, Dr. Hunter suggested transplanting teeth from one
human to another; his experiment involved the implantation
of an incompletely developed tooth into the comb of a
rooster. He observed an extraordinary and astonishing event,
the allotransplant tooth became firmly embedded in the
comb of the rooster and the blood vessels grew into the pulp
of the tooth.® In 1809, J. Maggiolo inserted a gold implant
into a fresh extraction site. Site got healed, a crown was
later added; unfortunately, there was extensive inflammation
of the gingiva which followed the procedure. Innumerable
substances were used as implants; these included silver
capsules, corrugated porcelain, and iridium tubes.’

3. Brothers Strock to Building Spirals

Dr. EJ Greenfield graduated from Chicago college of Dental
surgery in 1899 then practiced in Wichita Kansas, he
recognized the limitations of natural tooth implantation and
started artificial hollow cylinders made of iridioplantinum
wire soldered with 24 karat in 1913. He placed a 24 guage
hollow latticed cylinder of iridoplantium soldered with 24
karat gold as an artificial root to “fit exactly the circular
incision made for it in the jaw-bone of the patient.®

In the 1930’s, two brothers, Drs. Alvin and Moses Strock,
experimented with orthopedic screw made of Vitallium
(chromium-cobalt alloy). They observed that physicians
successfully placed implants in the hip bone, so they
implanted in both humans and dogs to restore individual
teeth. Vitallium screw provided a good anchorage thus
replacing missing tooth. These brothers were acknowledged
as they selected a biocompatible metal to be used in the
human dentition. The Strock brothers were considered as
first to place the first successful endosteal (in the bone)
implant. Incidentally, Dr. Alvin Strock also established the
use of antibiotics for shipboard treatment of periodontal

infections like trench mouth along with implants. °

In 1938, Dr. P.B. Adams patented a cylindrical
endosseous implant that has threads both internally and
externally; along with smooth gingival collar and a healing
cap. !0

Formiggini (“Father of Modern Implantology”) and
Zepponi in the 1940’s developed post-type endoosseous
implant. Spiral stainless steel design allowed bone to grow
into the metal by constructing a stainless steel wire on itself.
Dr. Perron Andres from Spain modified Formiggini’s spiral
design he used a solid shaft in the construction. !!

4. Implant Discovery Continues... The Fabulous
Forties and Fantastic Fifties

Dr. Raphael Chercheve ' from France innovated the spiral
design by creating burs for easyinsertion of the implant
for a best fit. As the progression of implants continued,
the subperiosteal (on the bone) implant was developed in
the 1940’s by Dahl in Sweden. Dahl’s original implant
involved flat abutments and screws that lay over the crest
of the alveolar ridge. Gershkoff and Goldbergas well as
Weinberg '® in the United States from 1947-1948 produced
a cobalt-chromium-molybdenum implant which was an
extension to Dahl’s design which included external oblique
ridge. Lew, Bausch and Berman in 1950 researched and
elaborated subperiosteal implant design.!* In the 1950’s,
Dr. Bodine 1> observed several patients in the armed forces
but the framework design was now more streamlined and he
found that fewer struts or girders were needed. The holes
for the screws were located in areas with the greatest bone
strength and thickness. Dr. Lee introduced the use of an
endosseous implant with a central post.

Finally, in the year 1951 Gottileb S. Leventhal of
Philadelpia, ' strongly recommended titanium as an ideal
metal for use in fixation of bone fractures. As titanium
was superior in characteristics with regard to tensile and
yield strength, weight resistance to corrosion, ability to
be welded and forged because it could be machined like
stainless steel. Leventhal placed screws in rat femurs
microscopically it was observed bone structure revealed no
reaction to implants. Later this phenomenon was termed
osseointergration by Branemark.

5. Increase of Implant Innovation: 1960’s-1970’s

Branemark discovered “Osseointegration” in 1969 when he
observed that piece of titanium embedded in rabbit bone
became firmly anchored and difficult to remove. After one
year no inflammation was detected while soft tissue has
formed an attachment to metal and bone to titanium. The
branemark implant system was introduced in 1971.

Various implant designs emerged in the 1960’s. Dr.
Cherchieve !7 designed a double-helical spiral implant made
of cobalt and chromium. These were screw-shaped and in a
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single piece. Dr. Giordano Muratori further enhanced spiral
shaft by the addition of internal threading to the shaft of the
implant.!! Dr. Leonard Linkow in 1963 designed the basic
spiral design was was turned into a flat plate with various
configurations. In 1967 Linkow introduced two variations
in blade implant which were introduced making it possible
to place it in either the maxilla or the mandible. Linkow
developed the Ventplant implant.'® The blade implant was
now recognized as an endosseous implant. Dr. Sandhaus in
the mid-60’s developed a crystallized bone screw made up
of aluminum. !°

During 1970’s, doctors Roberts and Roberts'! began
with the development of the Ramus Blade endosseous
implant. It was made up of surgical grade stainless steel;
according to them, it was going to serve as a “synthetic third
molar”. They developed the ramus frame implant which
was anchored in the ramus bilaterally as well as in the
symphysis area thus providing stability to implant system.
Grenoble brought in the placement of vitreous carbon
implants during 1970’s.2 Weiss and Judy?' made popular
the use of intramucosal inserts which helped in the retention
of removable maxillary prostheses. Dr Small?? in 1975,
placed an implant device through a submental incision and
attached to the mandible which was later known as the first
transosteal implant called the mandibular staple implant.
Thus helping those individuals with atrophic edentulous
mandibles.

6. Splendid Serendipity with Splendors

In 1978, Dr. P. Branemark presented a two-stage threaded
titanium root-form implant system using pure titanium
screws termed as fixtures. He placed these implants in
1965 in patients. In 1952 Branemark discovered accidently
that titanium placed in chambers over time became firmly
anchored to the bone and could not be removed. The
bone actually bonded to the titanium surface. His chance
discovery was a huge realm in dentistry. So he termed
the new concept of “osseointegration”. Branemark later
defined in a more refined way i.e direct structural and
functional connection between ordered, living bone, and the
surface of a load carrying implant”. The original Branemark
implant was cylindrical in shape, later on his innovation
was somewhat tapered. Other implants introduced after
the Branemark implant were the ITI-sprayed implant, the
Stryker implant, the IMZ implant and the Core-Vent implant

7. Eighties Era

Dr. Schroder and Dr. Straumann of Switzerland were
another ground breaking persons of implantology. They
experimented with metals utilized in orthopedic surgery
to help fabricate dental implants. In 1982, Dr. Zarb
G?? organized the Toronto conference on osseointegration
in Clinical Dentistry. Till now research was almost 30

years and results were almost 20 years old this was
first conference at north America in which implants has
shown a success rate. A new idea of placing four to six
implants in the front region emerged which was placed on
a screw retained denture. These implants were evaluated
for any movement which could be the result of bone loss
around the implants. In the 1980’s tapered shaped implants
were available thus creating a wedging effect into the
bone. Thus allowing better initial stability especially in
less dense bone. Vent holes were introduced to improve
osseointegration, 242>

Various factors were chosen over design for endoosseous
implant system are the surface roughness, prosthetic
considerations, ease of insertion into the bone cost and how
successful they were over a period of time.

Dr Tatum?®introduced the omni R implant in early in
1980’s. DrNiznick introduced the core-vent implant in early
1980’s. Implant was like a hollow basket with a threaded
piece that helps to engage the bone. Hydroxyapatite
coating implants were manufactured by him which allows
immediate adaptation to the bone. He also invented other
implant systems the Bio-Vent and Micro-vent.?’

Dr Driskell in 1980’s introduced the Stryker ‘root form’
endosseous implant made up of titanium alloy and another
coated with hydroxapatite.

Dr Kirsch introduced the IMZ implant at the end of
1970’s which was later on used in many countries in 1980’s.
It has disparate features i.e. titanium surface spray and intra
—mobile element to duplicate the mobility of natural teeth. 8

In 1985 integral implant system was introduced by the
Straumann company. Later on nobelpharma introduced self-
tapping implants in 1983. Company continued with future
modifications and developments. 2

Creekmore and Eklund? in 1983 started working with
small size bone screws known as mini-implants known in
orthodontics as temporary anchorage devices(TAD;s) used
for anchorage for elastics. TAD’s are used for intrusion,
distalizing molars and for open bite closure. Nobelpharma
saw the potential in Procera and acquired the technology
in 1988 which was developed by Dr Matts Andersson.
Introduced into market in 1989 after gaining approval from
Swedish National Board of Health.3!

8. Nineties Era

Andre Schroeder was another pioneer in implant dentistry,
he taught the professionals that dental implants need not
to be submerged at the time of surgery, the concept of
non submerged implant developed. Crestal incisions were
now more common than vestibular incisions. Concern about
cleansibilty and ease of hygiene with mucosal margins
around implants, arouse among periodontists so techniques
were developed concerning the importance of attached
gingival and maintenance of the implants. 3
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The development of modern ceramics was started
in 1992 when companies have started manufacturing
ceramic like implants for enhancing osseointegration.
PolyEtherEtherKetone (PEEK) has shown promising results
as it has osseontegration through osteoconduction. However
due to diminish radiopacity it was a matter of concern.

Surface was roughened to create microporosities so that
bone cells can better attach to implant surface. Now to gain
height or width of bone various bone grafting augmentation
techniques were introduced using autograft or allograft
covering with semi-permeable membrane. >3

9. Modern Era

Researchers have developed a variety of implant designs and
surfaces thus providing a wide range of prosthetic options.
Various researches are still going on to improve better dental
implant materials and analysis techniques are still required
to improve the outcomes.

10. Biohorizon Implant System

10.1. Laser—lok technology’>3*

Laser ablation is used to create a micro channels in a
circumferential channels which are précised. These micro
channels are used to attach both osteoblasts and fibroblasts.
10.2. Nobelreplace tapered groovy implant

It is shaped to resemble a tooth root. Since bone forms more
rapidly in the grooves so integration takes at faster rate.
This tapered design makes surgical procedure simple and
predicatable.

10.3. Nobelspeedy implant>°

TiUnite surface provides accelerated osseointegration. It
narrow tip makes it perfect for flapless surgery.

10.4. Nobelactive implant’0

Nobelactive Implants gently press through it like a
corkscrew. It has narrow neck to preserve marginal bone and
promote long-lasting soft tissue stability. These implants are
useful in sites where vital anatomical structures are in close
proximation.

10.5. Astra tech implant system>’

Osseoe speed titanium surface is chemically modified thus
providing nanotopograpy, this surface helps in increased in
bone formation and stronger bone to implant bonding.
Conical seal design conical connection is below the
marginal bone level transfers the load into the bone.
Straumann SL active implant SLA3® implant surface is
chemically modified sandblasted, large grit, acid - etched

implant surface. Osteoblast activity starts within the first
weeks thus angiogensis and bone healing within the first
days.

10.6. Zygomatic implants>®

Due to lack of sufficient bone volume, in posterior
maxilla these implants are especially viable option in the
rehabilitation of atrophic maxillae.

10.7. Surgical guides

Surgi Guides are fabricated through the process of
stereolithography as surgi guides are computer —generated
drilling guides. SimPlant software is used for implant
positioning. Diameter of drilling tube is usually 0.2 mm
larger than corresponding drill.

11. CAD/CAM Custom Implant Abutment
Systems 4041

11.1. The procera system (Nobel Biocare)

Custom abutments are made up of titanium, alumina and
zirconia. A scanned and custom abutment is designed by a
3D cad pro-gram. Pattern is removed from master cast and
scanned by Procera scanner. Abutment can be digitized and
a titanium or ceramic coping is produced.

11.2. All on four®

All on four is used in edentulous jaws so that maximum
amount of available bone is utilized and thus allowing
immediate function. This includes either conventional
flaps or nobelguide helps in using flapless technique it
has computerized planning and thus correct drilling and
positioning the implants.

Properties of the implant has been altered using chemical
alterations either inorganic addition (hydroxyapatite or
calcium phosphates) or organic additions (growth factors)
is being done.

Both cases, goal is to impart direct bone to implant
contact. Various methods are done to increase surface
roughness i.e. machining, acid etching, plasma spraying,
machine grit blasting, laser treatment, anodization, coating,
ion implantation, bio mimetic agents.

12. Current Implant Design Trends

12.1. Computer aided design and computer aided
manufacturing technology*#

Implants and abudments fabrication use CAD/CAM
techniques. More accurate and less time consuming.
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12.2. Nanotechnology based implants*

It contains surface roughness on nanoscale level to promotes
protein adsorption and cell adhesion.

12.3. Functionally graded materials*

They are gaining attention in dental implant application.
FGM is heterogenous composite material that includes a
number of constituents exhibiting a compositional gradient
from one surface of material to another. This design
creates an optimized mechanical behavior and improves
biocompatibility and ossesintergration.

12.4. Platform switching*’

Interface between abutment and implant or the microgap
is subject to micromovement and bacterial seeding, and
thus it lies at or below the crest of the bone, prompts
osseous resorption for those reasons. Alternative design
for two stage implant is platform switching which is
achieved by aligining a relatively wide implant platform
to a comparatively narrow abutment and medialize the
microgap, thus removing the interface from direct contact
with the bone.

12.5. Immediate extraction and implant placement*$#°

Immediate implantation has provided implant dentistry the
opportunity to achieve better and faster functional and
esthetic results. Rationale behind implant placement in fresh
extraction socket is the preservation of soft tissue esthetics,
reduced time and cost for patient.

12.6. Mini implants>°

Mini dental implants (MDI) are titanium alloy implant
screws that are ultra small in diameter i.e. 1.8 mm wide.
These implants come handy in clinical situations where
acceptable and satisfactory function cannot be achieved with
conventional prosthesis.

12.7. New frontiers in implant dentistry research

Bioengineering, tissue engineering and nanotechnology are
expected to revolutionize implant dentistry in a dramatic
way over the next two decades. Arrival of nanotechnology
has opened up new opportunities for development and
manipulation of implant surface topography.

13. Conclusion

Implantology is a dynamic science which is under the
process of improvisation. Titanium surfaces are roughed to
provide predictable mode of therapy. Improvents at every
stage, right from diagnosis, imaging modalities, treatment
planning, grafting materials and techniques and implant

design have made it possible to restore the missing dentition.
Esthetics being the need of hour, implants with ceramic

coatings, ceramic abutments and zirconia abutments have
come for particular restoring the high esthetic zone.

14. Source of Funding

None.

15. Conflict of Interest

The authors declare that there is no conflict of interest

References

1. Ring ME. Pause for a moment in dental history: A thousand years
of dental implants : A definitive history -Part 1. Compendium.
1995;16:1060-9.

2. Baglioni S. Contributions to the knowledge of ancient dental art II.
Proceedings and Memoirs of the Academy of History of Healthcare
(series 2) ; 1952.

3. Zias J, Numeroff K. Ancient dentistry in the Eastern Mediterranean.
Isr Explor J. 1986;36:65-7.

4. Becker MJ. Etruscan Gold Dental Appliances: Evidence for cultural
processes. In: Health and diseases: Historical Routes. vol. Volume 2.
Genoa: Erga; 1998. p. 8-19.

5. Atilla G. A rare find in Anatolia — A tooth implant (midsixth century
BQC). J Oral Implantol. 1993;19(1):54-7.

6. Asbell MB. Dentistry, a historical perspective: being a historical
account of dentistry from ancient times, with emphasis upon the
United States from the colonial to the present period. Bryn Mawr:
Dorrance & Co; 1998. p. 1-256.

7. Maggilo. Manual of dental art. France , C Le Seure: Nancy; 1809.

8. Greenfield EJ. Report of a clinic presented at N.A.D.A. Convention.
Dental Cosmos; 1911.

9. Strock AE. 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(5):467-72.
(101 10, 1016/S0096-654 /(59)9U2 /U-X.

10. Burch RH. Dr. Pinkney Adams-a dentist before his time. Ark Dent.
1997;68(3):14-5.

11. Linkow LI, Dorfman JD. Implantology in dentistry : A brief historical
perspective. NY State Dent J. 1991;57(6):31-5.

12. Cherchieve R. Considerazioni fisologiche e pratiche su una
osservazione originale di un impianto endosseo. Inform Dent.
1959;24:677-80.

13. Goldberg NL, Gershkoff A. The implant lower denture. Dent Dig.
1949;55(11):490-4.

14. Linkow LI, Dorfman JD. Implantology in dentistry: A brief historical
perspective. NY State Dent J. 1991;57(6):31-5.

15. Bodine RL, Kotch RL. Experimental Subperiosteal Dental Implants.
Plast Reconstr Surg. 1953;12(4):300-1.

LY 3 LN

doi- 10 TO9 /700006534 ]

16. Leventhal GS. Titanium, a metal for surgery. J Bone Joint Surg Am.
1951;33(2):473—4. BEarT2T0600004873-TOS T33070-0007 1,

17. Johansson C, Lausmaa J, Ask M, Hansson HA, Albrektsson T.
Ultrastructural differences of the interface zone between bone and Ti
6A14V or commercially pure titanium. J Biomed Engg. 1989;11(1):3—
8. HorTUTUTO/0TAT-5475(89)90T58-1].

18. Linkow LI. Intraosseous implants utilized as fixed bridge abutments.
J Oral Implant Transplant Surg. 1964;10:17-23.

19. Technique and instruments of the C.B.S. (Crytalline Bone screw).
Odonto-Stomatological informant. 1968;4:19-24.

20. Markle DH, Grenoble DE, Melrose RJ. Histologic Evaluation of
Vitreous Carbon Endosteal Implants in Dogs. Biomater Med Device
Artif Organs. 1975;3(1):97-114. HBarTO3TOWIO73TTI7S09TTRATY



http://dx.doi.org/10.1016/s0096-6347(39)90270-x
http://dx.doi.org/10.1097/00006534-195310000-00024
http://dx.doi.org/10.1097/00006534-195310000-00024
http://dx.doi.org/10.2106/00004623-195133020-00021
http://dx.doi.org/10.1016/0141-5425(89)90158-1
http://dx.doi.org/10.3109/10731197509118615

28

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Kaur et al. / Journal of Oral Medicine, Oral Surgery, Oral Pathology and Oral Radiology 2021;7(1):23-28

Weiss CM, Judy KW. Intramucosal inserts solve patients problems
with maxillary dentures II. Quintessence Int Dent Dig. 1974;5(4):9—
15.

Small IA, Misiek D. A sixteen-year evaluation of the mandibular
staple bone plate.

J Oral Maxillofac Surg. 1986;44(1):60-6.
[01: 1U. 1U16/U2 /6-2591(56)90014-3.

Zarb C. Proceedings Toronto Conference on Osseointergration in
Clinical Dentistry. St Louis: Mosby Co; 1983.

Albrektsson T, Branemark PI, Hansson HA, Lindstrom
J. Osseointegrated ~ Titanium  Implants:Requirements
for Ensuring a  Long-Lasting, Direct Bone-to-Implant
Anchorage in Man. Acta Orthop Scand. 1981;52(2):155-70.

o1 1O STO9 L /A330 /6100991 /7/8.

Palma-Carrié C, Maestre-Ferrin L, Pefiarrocha-Oltra D, Pefarrocha-
Diago MA, Peifiarrocha-Diago M. Risk factors associated with early
failure of dental implants. A literature review. Med Oral Patol Oral
Cir Bucal. 2011;16(4):514-7.

Tatum OH. The Omni implant system. In: Hardin J, editor. Clarke’s
Clinical Dentistry. Philadelphia; 1984.

Linkow LI, Dorfman JD. Implantology in dentistry : A brief historical.
NY State Dent J. 1991;57(6):31-5.

Kirsch A, Ackermann KL. The IMZ osseointergrated implant system.
Dent Clin North Am. 1989;33(4):733-91.

Ring ME. Pause for a moment in dental history : A thousand years
of dental implants : A definitive history - Part 1. Compendium.
1995;16:1060-9.

Creekmore TD, Eklund MK. The possibility of skeletal anchorage. J
Clin Orthod. 1983;17(4):266-9.

Sung HJH, Bae SM, Park HS, Kwon OW, Namara JA. Microimplants
in Orthodontics. Mumbai, India: Dentos; 2006.

Zoidis P, Papathanasiou I, Polyzois G. The Use of a Modified Poly-
Ether-Ether-Ketone (PEEK) as an Alternative Framework Material
for Removable Dental Prostheses. A Clinical Report. J Prosthodont.
2016;25(7):580—4.

Nevins M, Nevins M, Gobbato L, Lee HJ, Wang CW, Kim DM.
Maintaining Interimplant Crestal Bone Height Via a Combined
Platform- Switched, Laser-Lok Implant/Abutment System: A Proof-
of-Principle Canine Study. Int J Period Restor Dent. 2013;33(3):261—
7. BorTUIT607/prd 1773

Nevins M, Kim DM, Jun SH, Guze K, Schupbach P, Nevins ML.
Histologic Evidence of a connective tissue Attachment to Laser
Microgrooved Abutments : A canine Study. [Int J Periodontics
Restorative Dent. 2010;30(3):245-55.

Malo P, Rangert B, Nobre M. All - on - 4 immediate function concept
with the Branemark system implants for completely edentulous
maxillae : a 1- year retrospective clinical study. Clin Implant Dent
Relat Res. 2005;7:88-94.

Pozzi A, Tallarico M, Moy PK. Three year post loading results
of a randomized , controlled , split mouth trial comparing implants
with different prosthetic interfaces and design in partially posterior
edentulous mandibles. Eur J Oral Implantol. 2014;7(1):47-61.
Arvidson K, Bystedt H, Frykholm A, Konow LV, Lothigius E. Five-
year prospective follow-up report of the Astra Tech Dental Implant
System in the treatment of edentulous mandibles. Clin Oral Implant
Res. 1998;9(4):225-34. [or:10.T03477. T600-0U501. 1998090403 §.
Ganeles J, Zollner A, Jackowski J, ten Bruggenkate C, Beagle J,
Guerra F. Immediate and early loading of Straumann implants with
a chemically modified surface (SLActive) in the posterior mandible
and maxilla: 1-year results from a prospective multicenter study.
Clin Oral Implant Res. 2008;19(11):1119-28. [ 0 600

DO 00X 01676 X,

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Stievenart M, Malevez C. Rehabiliotion of totally atrophied maxilla
by means of four zygomatic implants and fixed prosthesis: A 6-
40 month follow up. Int J Oral Maxillofac Surg. 2010;39:358-63.
i U.T0T6 0090

Karlsson S. The fit of Procera titanium crowns. An in vitro and clinical
Study. Acta Odontol Scand. 1993;51:129-34.

Andersson M, Carlsson L, Persson M, Bergman B. Accuracy of

machine milling and spark erosion with a CAD/CAM system.
J Prosthetic Dent. 1996;76(2):187-93.

BYT3(I6190305-4.
Ehrenfest DMD, Coelho PG, Kang BS, Sul YT, Albrektsson
T. Classification of osseointegrated implant surfaces: materials,
chemistry and topography. Trends Biotechnol. 2010;28(4):198-206.
OT:10. tibtech. 003.
Mandhane SS, More AP. A review : evaluation of design parameters
of dental implant abutment. Inter J Emerging Sci Eng. 2014;2:64-67.
Sonick M. Implant dentistry : evolution and current trends - the times
they are A- Changin. Inside Dent. 2006;2:86-90.
Guéhennec LL, Soueidan A, Layrolle P, Amouriq Y.  Surface
treatments of titanium dental implants for rapid osseointegration. Dent
Mat. 2007;23(7):844-54.
Mehrali M, Shirazi FS, Mehrali M Metselaar HSC Kadri
NAB, Osman NAA. Dental implants from functionally graded
materials. J Biomed Mat Res Part A. 2013;101(10):3046-57.
01 TU- 1002715 7533.
Chou CT, Morris HF, Ochi S, Walker L. Crestal bone loss associated
with the Ankylos implant: loading to 36 months. J Oral Implantol.
2004;30(3):134-43.
Schwartz-Arad D, Chaushu G. Placement of Implants Into
Fresh Extraction Sites: 4 to 7 Years Retrospective Evaluation
of 95 Immediate Implants. J Periodontol. 1997;68(11):1110-6.
O 10D. -
Kumar AG. Recent advances in dental implantology. IOSR J Dent
Med Sci. 2012;3:28-30.
Tu CY, Lin LD, Wang TM, Hsu YC, Lee MS. Using mini dental
implants to improve the stability of an existing mandibular complete
denture in a patient with severe ridge resorption. J Prasthod Implantol.
2012;1:48-52.

do1- 10 1016/S00 7]

Author biography

Avineet Kaur, Senior Lecturer

Akanksha Kashyap, Senior Lecturer

Sonampreet K Dhillon, Surgical Dental Assistant

Shruti Joshi, Junior Resident

Shanam Kansil, Periodontist

Iqra Khilji, Medical Officer (Dental)

Cite this article: Kaur A, Kashyap A, Dhillon SK, Joshi S, Kansil S,
Khilji I. Eras of implants. J Oral Med, Oral Surg, Oral Pathol, Oral
Radiol 2021;7(1):23-28.



http://dx.doi.org/10.1016/0278-2391(86)90014-5
http://dx.doi.org/10.3109/17453678108991776
http://dx.doi.org/10.11607/prd.1773
http://dx.doi.org/10.1034/j.1600-0501.1998.090403.x
http://dx.doi.org/10.1111/j.1600-0501.2008.01626.x
http://dx.doi.org/10.1111/j.1600-0501.2008.01626.x
http://dx.doi.org/10.1016/j.joms.2009.05.417
http://dx.doi.org/10.1016/s0022-3913(96)90305-4
http://dx.doi.org/10.1016/s0022-3913(96)90305-4
http://dx.doi.org/10.1016/j.tibtech.2009.12.003
http://dx.doi.org/10.1016/j.dental.2006.06.025
http://dx.doi.org/10.1002/jbm.a.34588
http://dx.doi.org/10.1902/jop.1997.68.11.1110

	Pre-historic era 
	From Rocks to Roosters- Early Implants Emerge
	Brothers Strock to Building Spirals
	Implant Discovery Continues… The Fabulous Forties and Fantastic Fifties
	Increase of Implant Innovation: 1960's-1970's
	Splendid Serendipity with Splendors
	Eighties Era 
	Nineties Era 
	Modern Era
	 Biohorizon Implant System 
	Laser–lok technology 999644:21374395,999644:21374389
	Nobelreplace tapered groovy implant 999644:21374393
	Nobelspeedy implant 999644:21374407
	Nobelactive implant 999644:21374407
	Astra tech implant system 999644:21374379
	Zygomatic implants 999644:21374405
	Surgical guides

	CAD/CAM Custom Implant Abutment Systems 999644:21374397,999644:21374396
	The procera system (Nobel Biocare) 
	All on four 999644:21374377

	Current Implant Design Trends 
	Computer aided design and computer aided manufacturing technology 999644:21374374,999644:21374381
	Nanotechnology based implants 999644:21374388
	Functionally graded materials 999644:21374380   
	Platform switching 999644:21374401
	Immediate extraction and implant placement 999644:21374362,999644:21374387
	Mini implants 999644:21374365
	New frontiers in implant dentistry research

	Conclusion
	Source of Funding
	Conflict of Interest

