Review Article

Microleakage at the Different
Implant Abutment Interface:

A Systematic Review

ABSTRACT

Introduction: Presence of gap at the implant-abutment
interface, leads to microleakage and accumulation of bacteria
which can affect the success of dental implants.

Aim: To evaluate the sealing capability of different implant
connections against microleakage.

Materials and Methods: In January 2017 an electronic
search of literature was performed, in Medline, EBSCO host
and Pubmed data base. The search was focused on ability of
different implant connections in preventing microleakage. The
related titles and abstracts available in English were screened,
and the articles that fulfilled the inclusion criteria were selected
for full text reading.

Results: In this systematic review, literature search initially
resulted in 78 articles among which 30 articles only fulfilled
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the criteria for inclusion and were finally included in the review.
Almost all the studies showed that there was some amount of
microleakage at abutment implant interface. Microleakage was
very less in Morse taper implants in comparison to other implant
connections. Majority of studies showed less microleakage in
static loading conditions and microleakage increases in dynamic
loading conditions.

Conclusion: External hexagon implants failed completely
to prevent microleakage in both static and dynamic loading
conditions of implants. Morse taperimplants were very promising
in case of static loading and also showed less microleakage
in dynamic loading conditions. Torque recommended by
manufacturer should be followed strictly and zirconia abutments
were more prone to microleakage than titanium abutments and
should be avoided.

Keywords: Bacterial leakage, Dental implant, Dynamic loading, Torque

INTRODUCTION

From past 35 years implants are considered as most successful
treatment option for the restoration of missing teeth [1]. Implant
systems commonly consist of an endosteal fixture, which is
osseointegrated in the bone and an abutment supporting the
prosthesis which is connected with a screw to the fixture. Two
staged implant procedure minimizes the early exposure of implant to
stress and thus helps in obtaining successful osseointegration. The
Implant Abutment Interface (IAl) has external or internal connection.
Today implants with internal connection are more commonly
manufactured and marketed [2,3].

The misfit of IAl'in two piece implant systems results in colonization
of bacteria at the interface and is a major challenge for the success
of implant. Accumulation of microbes around the implants may
lead to infections of peri-implant soft tissues and may cause bone
loss around the implant which leads to failure of dental implant [4].
From past many years due to better mechanical properties and
good biocompatibility, dental implants and their abutments are
mainly made of commercially pure titanium. In patients with thin and
translucent soft tissue, the bluish hue of titanium abutments presents
an unnatural appearance [5]. Manufacturers of dental implants have
made different types of abutment, implant platforms, thread design
in an attempt to improve the properties and performance of implants
[6]. In oral rehabilitation of a patient in whom aesthetics is a critical
issue, the prosthesis on titanium abutment creates a major challenge
for the clinician. In such compromised cases ceramic abutments
have become available for better aesthetics and acceptance to the
patients. Bacterial leakage in ceramic abutment is not very clear as
data available is very scare [7,8].

This systematic review was done to evaluate the sealing capability
of different implant connections against microleakage. The effect of
different loading conditions on microleakage of implant and also the

torque used to seal implant-abutment and their role in preventing
microleakage was studied.

MATERIALS AND METHODS

Search Strategy

Dental literature in Medline, EBSCO host and Pubmed databases
was searched from the year January 2012 to December 2016. The
literature search was limited to peer-reviewed journals available in
English. The key words searched for this review were microleakage,
abutment, dental implants, interface and bacterial leakage. A
combination of the following terms was searched: bacterial leakage
at implant abutment interface, microleakage and abutment implant
interface, microleakage in dental implants, microleakage at abutment
implant interface, dental implant and microleakage. A manual as
well as electronic search was done to select the relevant articles.

Selection Criteria

The systematic screening of the article was done and a flow chart
[Table/Fig-1] was provided for reference. In the present systematic
review the following inclusion criteria was followed to determine
which articles to be included for review. Articles published or
accepted in between January 2012 to December 2016 were only
included. Articles related to the different implant connections and
resistance to microleakage was selected. The abstracts and full
text articles of in vitro and human studies published in English were
included. Review articles and case reports were excluded. Literature
search initially resulted in 78 articles among which 30 articles which
fulfilled the criteria for inclusion were included in the review [Table/
Fig-2] [1,2,9-36].

RESULTS

A brief summary of the in vitro and human studies presenting
microleakage at different implant-abutment connections, under
unloaded, static or dynamic loading conditions at different torque
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(n=76)

Records identified through
database searching

Records identified through hand

searching
(n=2)

Duplicate/similar articles excluded

(n=69)

Full text articles screened

Full text articles assessed
for eligibility
(n=39)

l

Full text articles included
(n=30)

R
Case reports and reviews

were further excluded.

30 articles excluded, as they were not related to microleakage at 1Al

(n=9)

Records excluded

[Table/Fig-1]: Flow chart presented the screening of articles related to the different

values was tabulated in [Table/Fig-2]. Out of 30 articles selected,
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10 studies were done with dynamic loading ranging from 16000
cycles to 1200000 cycles [2,11,14,15,21,25,27,28,32,36] and
rest were either unloaded or done under static loading conditions

[1,9,10,12,13,16-20,22-24,26,29-31,33-35].

The follow up of

studies ranged from five minutes to five years. Twenty six studies

were done using microorganisms [1,2-10,12,13,15,16,18,20-36],

two using dyes [11,19], one with de-ionized water [17] and one with
acrylic resin [14]. The torque used in various studies ranged from 15
Ncm to 35 Nem. The implants used in different studies ranges from
three implants to 150 implants. Out of 30 studies there was only
one study which was done on humans with a follow up of five years
[22]. Aimost all the studies showed that there was some amount
of microleakage at abutment implant interface. Microleakage was
very less in Morse taper implants in comparison to other implant
connections. Many studies showed less microleakage in static

loading conditions and microleakage increased in dynamic loading

Ti

implant connections and resistance to microleakage to be included in the review. conditions.
Implant sys- Torque used/ Type of
Author/ Year/ Numb Type of implant Cyclic loadin Follow Bacteria /Dye | micro leak- Method of Outcome of the stud
Type of study tef“’ umber connection yclic foading up used age evaluation utcome ot the study
of implants (n) (Ncm)
analyzed
Do Nascimento Revolution External 32 Ncm/ Non 7 13 bacterial IAl DNA Commonly C. gingivalis and
et al., [9] In vitro Implant; SIN / hexagon loaded days species Checkerboard/ | S.mutans were found to
n=30 Culture harbour the internal surface
of the implants.
Harder S et al., Cone-log Conical implant | Recommended 1h,8h, S. enterica IAl Real time Conical  implant-abutment
[10] In vitro implants; abutment by 24 h quantitative PCR | connections do not prevent
Straumann connection manufacturer/ and microleakage on amolecular
Implant/n=20 Unloaded Immunoassay | level.
Park S et al., GS I RBM Internal 20 Ncm/16000 7 days 0.5% Solution of Access Spectrop- The  microleakage  was
[11] In vitro Fixture; hexagon times basic fuchsin holes of hotometer reduced when the access
Osstem implant holes were sealed with gutta-
Implant/n=40 prosthesis percha or vinyl polysiloxane.
retained
with screw.
Rismanchian M [Tl implants/ Cast on, 35 Ncm/Static 5h-14 E. coli IAl Scanning Premachined titanium
etal, n=36 castable, solid, condition days electron abutments reduce  the
[1] In vitro and synocta microscope amount of microgap when
abutments compared with cast on and
castable abutments.
Baggi L et al., Dentsply Tube-in-tube 15-35N/ Static 7 days S. sanguinis, IAl Culture and Tube-in-tube interface
[12] Friadent, Astra interface; condition F. nucleatum, scanning implants were more resistant
In vitro Tech AG, GTB, Flat-to-flat A. odontolyticus, electron to colonization. Torque value
Mega’ Gen, interface C. albicans, microscopy suggested by manufacturer
Straumann, C. glabrata showed less colonization
Nobel Biocare / than lower torques given
n=120 manually.
GiorginiGetal.,, |  --------- Locking tapered |  -------- 24 h Bacteria IAl'and X-ray micro- Hermetic  barrier  against
[13] connection the implant- tomography microbial  leakage  was
In vitro healing cap provided by implant-healing
interface cap tapered connection
Cavusoglu Y Straumann Zi abutment/ 35Ncm/500 | ------ Acrylic resin 1Al SEM with X-ray | In loaded condition  Zi
etal., implant/n=10 Ti implant 000 cycles microanalysis abutment/Ti implant interface
[14] interface; Ti shows microleakage
In vitro abutment/ approaching the screw joint.
Ti implant The integrity of the implant
interface. abutment interface  was
compromised by difference
in material.
Koutouzis T Custom Dental Internal 25 Nem/500000 5 days E. coli Al Colony forming | Morse-taper connection
etal., Implants/ n=40 Morse-taper cycles units (CFU) were | showed minimal penetration
[15] connection. counted. of bacteria down to
In vitro the IAl.  Penetration of
bacteria increased on
dynamic loading
Nayak AG et al., ADIN Dental Unsealed 20 N/ Static 5 days Enterococcus 1Al Digital colony Least growth was observed
[16] Implant group, sealed condition counter in the gap seal group
In vitro Systems/ n=45 with O-rings, followed by the O-ring group.
sealed with gap When more torque was used
Seal gel. and less leakage has been
observed
Sahin C et al., Medical Instinct; Intenal hex Ti, 25 Nm/ Static 20 min Deionized water IAl Modified fluid Higher microleakage was
[17] EZ, Megagen Internal hex Zi, loading filtration method | observed at the implant-
In vitro Implant/ n=3 Morse tapered internal hex Zi abutment.
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Smith NA and Nobel Replace External 20 Ncm Daily P. intermedia, IAl Electronic colony | Smaller ~ microgap  was
Turkyimaz | / n=46 hexagon and 35 Nem/ evaluation P. gingivalis, counter observed in implant with
(18] Static condition was F. nucleatum titanium  abutment  than
In vitro done till implant with zirconia

leakage abutment. Increase of torque
was from 20 Ncm to 35 Ncm
observed. decreases the microgap of
zirconia abutment.
Verdugo CL MG Mozo-Grau External 20N and 30N 24 hour 0.2% methylene 1Al Optical Less microleakage  was
etal, Osseous/n=42 connection; blue microscopy shown by Morse taper
[19] Conical internal connection implants  then
In vitro connection external connection implants;
(Morse taper) Increase torque decreases
the microleakage .
Abdelhamed Ml Astratech- Implant with 15 Nem and 5 E. coli 1Al Limulus At 15 Nem torque
etal, implants/n=32 Titanium (Ti) 25 Ncm/Static minutes, amebocyte microleakage of Zi was higher
[20] and Zirconia (Zi) condition 25h, and lysate (LAL) test | with time when compared
In vitro abutments 195 h. and with Ti; Zi when torqued
Toluidine blue at 15 Ncm showed higher
dye penetration | microleakage with time in
test comparison to Zi torqued at
25 Nem.
Al-Jadaa A et al., | Astra Tech (A), Taper lock Group A and 2 days Bacteria IAl Gas Enhanced | Best leakage resistance was
[21] Biomet 3i (B); and internal Group B 20 Permeation Test | shown by group B
In vitro Nobel Biocare hexagonal (A); Nem (GEPT) under static and dynamic
(C))/ n=30 Flat-to-flat and Group C 35 conditions.
interface Ncm;
and internal Static and
hexagonal dynamic loading
mating surface 1’200°000
(B); Flat-to-flat cycles
and a trilobe
mating (C)
Canullo L et al., Biome T3i, External Functionally 5yrs A. actinomyc- Conn- Quantitative real- | Microleakage was not
[22] Premium- hexagon loaded etemcomitans, ection’s time PCR prevented at IAl by any
Human Study Kohno, double internal P. gingivalis, inside design of connections. At
Astra Tech / hexagon; T. forsythensis, and the the peri-implant sulcus and
n=80 Internal T. denticola, abutment inside the connection less
hexagon P. intermedia, surface bacterial leakage was shown
with external P. micros, (CIAS) by internal hexagon with
collar; Conical F. nucleatum, external collar and conical
connection. Campylobacter connection.
rectus, Eikenell-
acorrodens,
C. albicans
D’Ercole Setal.,, |  -------- Two different | ------- 14 days E. faecalis; 1Al Scanning No leakages through the I-A
[23] implant A. actinomy- electron interface were demonstrated
In vitro connections. cetemcomitans microscopy for either type of connection
evaluated.
Dias Resende Neodent/ Morse taper 32 Ncm and 7 and 30 S. sanguinis, Micro- Turbidimetry test | When the prosthetic index
CCetal, n=30 15 Ncm/ Static days F. nucleatum leakage changed, sealing of the
[24] condition from the Morse taper junction is
In vitro inner part efficient and there was lower
and microleakage under static
microl- conditions.
eakage in
to the
inner part of
implant
Do Nascimento Duo External hex 20Necm/ | ------- 38 bacterial 1Al Checkerboard | Higher microbial count was
Cetal, system and (EH) /Morse 500000 cycles species including DNA-DNA found in EH implants
[25] Duoconsystem/ cone (MC) (P. gingivalis, hybridization than MC implants.
In vitro n=48 T. forsythia, Colonization of
T. Denticola); 5 microorganisms  was  not
Candida species found at the internal surfaces
of MC implants.
Ranieri R et al., Morse taper Internal hex 25 Nem, 20 48 h S. sanguinis 1Al Scanning Morse taper implant system
[26] system/ Nem, electron does not provide resistance
In vitro n=4 32 Ncm/ Static microscopy to bacterial leakage at IAI.
loading
Tripodi D et al., Cone Morse Internal 500,000 cycles 14 days E. faecalis IAl Histological Both unloaded and dynamic
[27] taper/ connection method loading do not show any
In vitro n=20 differences in the microbial
leakage.
Alves DCC et al., Morse taper Internal 20 Nem/ 14 days E. coli IAl Scanning There was no effective
[28] implants conical screw 500,000 cycles electron sealing of tapered implant/
In vitro and tapered less connection; microscopy abutment. Effective sealing
screwed Tapered was not obtained due to
implants screw-retained imprecise ~ machining  of
/ n=48 implant implant parts.
prosthesis
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[Table/Fig-2]: Studies on microleakage at the different implant connections [1,2,9-36].
n= number, IAl= Implant Abutment Interface, h = hours, P, intermedia = Prevotella intermedia, P. gingivalis = Porphyromonas gingivalis, F. nucleatum = Fusobacterium nucleatum, T. forsythia = Tannerella

Gherlone EF Bicon, Astra Morse locking | Torque used as E. coli IAl Bacterial growth | Internal connection, double
etal, Tech, Biosafin, taper; Conical recommended 1h, 3 h, evaluation taper at 96 hours showed
[29] Sweden e connection, by 6h, 16 h, less bacterial microleakage
In vitro Martina/ Internal manufacturer/ 24 when compared to other
n=80 hexagonon; Static condition. h, 48 h, internal connections.
Internal 72h and
connection, 96 h
double taper
Guerra E et al,, Easy grip, Internal 20 Nem/Static 14 days E. coli, IAl Scanning No difference in bacterial
[30] Connect AR, hexagon, loading S. sanguinis electron leakage was found among
In vitro AR Torg/ External microscopy different implant abutment
n=150 hexagon, Morse connections.
taper
Khorshidi H CSM Implants 11 degree 30 N-cm/ Static | 14 days S. mutans IAl Colony count Morse taper implant showed
etal., and TBR internal Morse condition and turbidity more resistance to microbial
[31] Implants/ n=20 Connection; leakage in comparison to
In vitro Butt joint butt joint implants.
connection
Koutouzis T Morse taper Conventional 25 Ncm torque/ 5 days E. coli IAl Colony forming | Under  dynamic  loading
etal, system Astra margin, 500,000 units (CFU) were | sloped  marginal  design
[32] Tech / n=40 Sloped margin cycles counted implants ~ showed  same
In vitro design bacterial invasion at IAl as
conventional marginal design
implants.
Mencio F et al., n=12 Screwed | -------- 14 days Bacterial species IAl PCR-Real time | In both the connections
[33] connection; analysis bacterial species penetrated
In vitro Cemented at IAl; The lowest bacterial
connection penetration  was  shown
at cemented connection
implants.
Peruzetto WM Morse taper Tapered implant 20N 14 days E. coli IAl Microbiological | No adequate sealing against
etal., system/ connections analysis bacterial leakage was shown
[34] n=22 with indexed by both tapered components.
In vitro and non A superior seal was shown by
indexed indexed type components.
abutments
Pita MS et al., EH - Biodent External 32 Ncm/ 7 days 35 bacterial IAl Checkerboard In both the external (EH) and
[35] HEX RP; hexagon; Unloaded species and 3 DNA-DNA internal (Tl) connections large
In vitro Tl Bioneck TRI Tri-channel Candida species hybridization number of microbial species
RP/ internal penetrated at IAl; Implants
n=48 connection attached with conical head
abutment screws showed
less  microorganisms  in
comparison to conventional
flat-head screws.
Wachtel A et al., Perio Type An internal 30 Ncm/ 24 h E. faecium Al Kanamycin- Three implants  showed
2] Rapid Implants/ | octagonal butt | 1000000 cycles Aesculnazide bacterial leakage under static
In vitro n=7 joint Agar (KAAA), as | condition. At low number of
optical indicator | load cycles bacterial leakage
for E. faecium occurred in other implants.
Zipprich H Fourteen Conical and As 15 min S. sanguinis, IAl Florescence Under static loading bacterial
[36] implant flat implant recommended S. mutans, microscopy contamination ~ was  not
In vitro systems/ abutment by A. viscosus, observed. Under dynamic
n=70 connection. manufacturers/ F. nucleatum, loading  conical  implant
1200000 cycles V. parvula abutment connection offers
better seal.

forsythia, T. denticola = Treponema denticola, E. coli = Escherichia coli, S. sanguinis = Straptococcus sanguinis, A. odontolyticus = Actinomyces odontolyticus, C. albicans = Candida albicans, C. Glabrata
= Candida Glabrata, E. faecium = Enterococcus faecium, S. enterica = Salmonella enteric, V. parvula = Veillonparvula, A. actinomycetemcomitans = Aggregatibacter actinomycetemcomitans, P micros =
Peptostreptococcus micros, E. corrodens = Eikenella corrodens, C. gingivalis = Capnocytopha gagingivalis

DISCUSSION

Today a lot of implant systems are available in market with various
abutment implant connections. External connection systems were
most common connections and composed of external hexagons.
This design has many disadvantages such as there is little contact
length between the restoration and the hexagonal part of the
implant head. There is some degree of rotation between the
platform and the internal hexagon of the restoration. There is great
tension created in the screw connection. In the internal hexagonal
system, the hexagon and the screw pass into the implant body so
the prosthetic component is more stable. The force generated in
this type of connection is dissipated to the walls adjacent to the
hexagon of the implant [19].

At present one of the major causes for implant failure is peri-
implantitis, which is a destructive inflammatory process that
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occurs around osseointegrated implants due to colonization of
bacteria [37]. The commonly seen complication of peri-implantitisis
destruction of bone induced due to bacteria. The type of implant
abutment connection plays a very important role in leakage of
bacteria. Tissues adjacent to the IAl revealed a marked infiltration
of inflammatory substances irrespective of the amount of plaque
accumulation [38].

Do Nascimento C et al., evaluated the bacterial leakage in an
External Hexagon (EH) implant connection in non loaded condition
using DNA checkerboard and culture methods. They found that
bacterial leakage from the IAl was same in both the methods [9].
Verdugo CL et al., used external connection implant and conical
internal connection (Morse taper) implants in their study. The results
of the study showed that less microleakage was shown by Morse
taper connection implants them external connection implants. A gap
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of 10 um was presented by external connection implant which was
more than Morse taper implants with gap of 2-3 um. When 30 Ncm
torque was applied to tighten the abutments there was decrease in
microleakage [19]. A possible reason for this was creation of perfect
seal at external connections and there was friction locking at the
connection of Morse taper implants [19,39]. Morse taper implant-
abutment connection has an unique design with an internal joint
design between two conical structures. The internally tapered
design creates high propensity of parallelism between the two
structures within the joint space and provides significant amount
of friction [40].

Canullo L et al., conducted a five year follow up study on human
for different implant connections under functional loading. Result
showed that microbial contamination was seen in all the connections.
IH and conical connections implant showed less leakage of bacteria
at the peri-implant sulcus and inside the connection than external
hexagon implants [22]. Do Nascimento C et al., in their in vitro
study used 43 microbial species which were very common in the
human oral cavity. They evaluated prosthesis supported by External
Hexagon (EH) or Morse Cone (MC) implants under dynamic loading
conditions. Results revealed that higher microbial count was found
in EH implants than MC implants. Many microbial species including
peri-implant diseases causing organisms were detected in internal
part of EH implants. Internal surfaces of MC implants showed no
colonization of microorganisms, as microgaps present in conical
connections were much smaller at 1Al [25].

Pita MS et al., in their study tested both conventional flat-head
and conical-head abutment screws, in EH and Trichannel Internal-
platform (Tl) implants, under unloaded condition with 38 microbial
species. In both the EH and Tl connections large number of
microbial species penetrated at IAl. Implants attached with
conical head abutment screws showed fewer microorganisms in
comparison to conventional flat-head screws [35]. Similar results
obtained by Zipprich H et al., in their evaluation of fourteen different
implant systems with conical and flat implant system. Under static
loading conditions bacterial contamination was not observed in
any system but under dynamic loading conical implant abutment
connection offers better seal [36]. A possible reason for this may be
microgaps and hollow spaces were reduced in these assemblies
after attachment of abutment, so it limits the penetration of the
microbes [35].

Smith NA et al., studied the EH implants and found that smaller
microgap was observed in implant with titanium (Ti) abutment than
implant with Zirconia (Zi) abutment. When torque was increased
from 20 Nem to 35 Nem the microgap of Zi abutment was reduced.
The study noted smallest microgap of 2 um in the Ti abutment and
largest microgap as 26.7 pm in the Zi abutment [18]. RismanchianM
et al., found in their study that premachined Ti abutments reduce
the amount of microgap when compared with Cast On and
Castable abutments. The reasons for the microgap on the fitting
surfaces of Cast On and Castable abutments may be due to lack of
finishing and polishing procedures [1]. CavusogluY et al., evaluated
the Zi abutment/Ti abutment with Ti implant interface under loading
conditions and found that Zi abutment/Ti implant interface shows
microleakage approaching the screw joint [14]. The integrity of
the implant abutment interface was compromised by difference in
material. Zi-abutments showed wear area of 8.3 times larger than
Ti abutments [41]. In another study by Abdelhamed Ml et al., at 15
Ncm torque microleakage of Zi was higher with time when compared
with Ti. Zirconia abutment when torqued at 15 Ncm showed higher
microleakage with time in comparison to Zi torqued at 25 Ncm [20].
Sahin C et al., in their study on Morse taper implant found that
higher microleakage was observed at the implant-internal hex Zi
abutment. The minimum microleakage was found to be in between
Morse tapered Ti abutment surfaces and implant [17]. Studies had
shown 5 times higher microleakage at implant-internal hex Zi (I-Ih2),
than the Ti connection. A reason for this was milled surface of the
zirconium abutments was rougher than the titanium due to which
mating of the surfaces was not obtained properly and there was
more adhesion of microorganism [42,43].
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BaggilL etal., in their study found that tube-in-tube interface implants
were more resistant to colonization than flat to flat interface [12] but
contradictory result obtained by Al-Jadaa A et al., where they found
implants with a flat-to-flat interface and internal hexagonal mating
surfaces showed the best performance with regard to leakage
under both static and dynamic conditions. This study also proved
that if implants under static conditions were tight, it will provide
better sealing ability under dynamic conditions [21].

Koutouzis T et al., evaluated microleakage of internal Morse-taper
connection and found that there was minimal penetration of bacteria
down to the IAIl [15]. Dynamic loading increases the penetration of
bacteria as there was micro movement at the IAl which causes a
pumping effect and leads to detrimental effects on the marginal
bone stability [44]. Contradictory result was obtained by Harder S
et al., where conical implant-abutment connections do not prevent
microleakage on a molecular level in even unloaded conditions
[10].

The result of study by Ranieri R et al., showed that Morse taper
implant system does not provide resistance to bacterial leakage at
IAI [26]. Tripodi D et al., evaluate the bacterial leakage in Cone Morse
implant-abutment connections and found that in both unloaded and
loaded assemblies, bacterial contamination was found in two out
of 10 implant-abutment interface [27]. Guerra E et al., in their study
found no difference in bacterial leakage among IH, EH and Morse
taper connections [30]. Khorshidi H et al., in their study found that
Morse taper implant showed more resistance to microbial leakage in
comparison to butt joint implants. A 90-degree angle was formed in
butt joint connection where as in case of Morse conical connection
one funnel surface goes inside the other so it is more efficient
considering the biological aspects [31]. Koutouzis T et al., found in
their research that in dynamic loading conditions, sloped marginal
design implants had same microbial penetration at the 1Al microgap
when compared to conventional marginal design implants. An
internal Morse-taper connection of 11° taper angle between the
implant and the abutment was used in both groups. Sloped margin
design implants were introduced in cases where there was large
deficiency at the buccal and lingual portion of the alveolar ridge [32].
Mencio F et al., evaluated the screwed connection and cemented
connection. In both the connections bacterial species penetrated
at IAl. The lowest bacterial penetration was shown at cemented
connection implants [33].

The abutment is present into the oral cavity and if the bacterial
infiltration can be prevented through IAl, the initiation of microbial
infection can be prevented in the peri-implant tissues [29]. Depending
on the different implant systems a microgap in the range of about
1 to 49 pm can be seen at the IAl. When the implant is subjected
to masticatory forces the gap at IAl is further widened [24]. For
achieving the best coupling effect the torque values suggested
by the manufacturers should be followed as the deficient interface
closure due to manual torque causes penetration of microorganism
into the implants [12]. Precise machining and finishing procedures
are must to improve implant interface [1].

LIMITATION

Limitation of this systematic review is that it includes only articles
published in English and articles search was done from only
Medline, Pubmed and EBSCO host database. This review contains
only one study on human, so the result of the review should be
taken with caution till further human research is done in future to
clear the situation.

CONCLUSION

In this systematic review maximum studies showed that there
was some amount of microleakage at abutment implant interface.
External hexagon implants failed completely to prevent microleakage
in both static and dynamic loading conditions of implants. Internal
hexagon implants mainly internal conical (Morse taper) implants
are very promising in case of static loading and also showed less
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microleakage in dynamic loading conditions. Torque recommended
by manufacturer should be followed strictly to get a better seal
at abutment implant interface. Zirconia abutments are more to
microleakage than Titanium abutments and there use should be
discouraged. Zirconia abutments should be only restricted to cases
where there was very high demand of aesthetics.
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