New approach towards mini dental implants and small-diameter implants: an option for long-term
prostheses

Alvydas Gleiznys, Gediminas Skirbutis, Ali Harb, Ingrida Barzdziukaite, leva Grinyte
SUMMARY

Background. Mini dental implants (MDI) and small diameter implants (SDI) have been extensively used as temporary
or orthodontic anchorage; however there have been studies that proved their availability as a mean for long term
prosthodontics. Our aim was to review the indications, advantages of MDI and SDI, and their long-term survival.

Methods. Computerized searches were conducted for clinical studies between year 2000 and 2011 that involved
either implants with 3.3 mm diameter or less, used in prosthodontics; or provided a follow up of MDI or SDI
duration of at least 4 months following implant placement including survival rate data. All studies about implants
used in orthodontics were excluded. The range of available MDI and SDI has been found in cataloges of the
companies: 3M ESPE IMTEC, Bicon Dental, Zimmer, Implant Direct, Intra lock, Hiossen, Simpler Implant, KAT
Implants, OCO Biomedical, American Dental Implant.

Results. 41 studies meeting the above criteria were selected, 22 out of them reviewed survival rates of MDI and SDI.
The follow up duration varried from 4 months to 8 years with survival rates between 91.17 and 100%. Nevertheless,
the companies showed a big variety of MDI and SDI provided in the market for long term prostheses.

Conclusions. Implants with small diameters can be used successfully in a variety of clinical situations. Less surgical
time, less postoperative pain, ability of direct loading after surgery with no harm to bone and cost effectiveness are
the advantages. The reduced surface implants require correct treatment planning so that the loading force would
not cause bone loss or implant failure. MDI and SDI show high survival rates, but special cautions for bone quality
and good oral hygiene should be maintained.
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INTRODUCTION

It has always been a challenge to come up with the best way to replace missing teeth since ancient times.
Previously, dentures were the standard way for replacing missed teeth. However, nowadays, science, technology
and number of researches have made it possible to improve our choice for better care of teeth and understanding
the oral health leading to perfect deal with most of the oral problems. Osseointegration has become the main
concept in modern implantology, this lead to introduction and refinement of the osseointegrated root form implant.
Nowadays, available implants vary in diameter between 1.8 mm and 7 mm: implants with diameter less than or
equal to 2.7 mm are called mini diameter implants (MDI) (1-5), while those of 3 to 3.3 mm (6, 7) diameter are called
small diameter implants (SDI), and conventional implants are those up to 7 mm (1, 8). In the beginning, mini dental
implants were used for stabilization of provisional construction for the time necessary for osseointe-gration before
placing conventional implant or to secure temporary bridges due to the small ball on the top of these implants (4).
However, practitioners have found that 50% of those implants are hard to remove due to integration with the bone
during the interim service period, so the implant design was improved to fit with the rules of the osseointegration
and the insertion protocol was changed to give stability for immediate occlusal loading (4), leading to possibility of
using them in permanent prostheses. After this had been found, the SDI and MDI have been approved for long-term
use in 1997 by the FDA (8) resulting in avoiding bone augmentation or enlarging the mesiodistal space and giving
the opportunity for more patients with severe cases to gain implant therapy. Conventional implants appeared
problematic in: small space between the teeth in the place implant was supposed to be placed, in areas in which
bone resorption had occurred, in cases where edentulous arches were with minimal bone ina facial-lingual or
mesiodistal direction, that could lead to excluding such patients from



Implant  Implant name Diameters Lengths Prosthesis Type of fixed Surface
company used abutments treatment
3M™ Classic MDI™ 1.8 mm, 2.2 mm 10, 13, 15, 18 Removable  O-Ball prosthetic  Sandblasted and
ESPE, Implants mm denturesand Head — for den-  acid etched
IMTEC Standard overdenture  ture stabilization,

Thread Design Square Prosthetic

Head — for fixed
applications

Classic MDI™ 2.4 mm

Implants MAX

Thread Design

Collared 1.8mm, 2.1

MDI™ Im- mm (O-Ball

plants Standard Prosthetic Head)

Thread Design 1.8 mm (Square

Prosthetic Head)

Collared 2.4 mm

MDI™ |m-

plants MAX

Thread Design

Hybrid Implant 2.9 mm

Bicon Integra-CP 3.0 mm 8 mm Fixed and Shouldered, Hydroxyapatite
Dental removable non-shouldered  coated (HA) and
denture acid etched
Zimmer ERA miniden- 2.2 mm, 3.25 10, 13, 15mm  Overdentures None Acid etched with
tal implants mm tapering screw
Implant ScrewDirect, 3.0mm 8,16 mm Fixed and Angled, custom- Sand blasted with
Direct Screwlndirect, removable castable, straight hydroxylapatite
GoDirect denture particles and acid
washed: Soluble
blast media (SBM)
Intralock  Mini Drive- 2 mm, 2.5 mm 10, 115, 13,15, Overdenture  Straight, angled, OSSEAN:

Lock 18 mm prostheticand  wide, castable, Enhancing
Cement-Over healing bioactivity with
abutments for a new calcium
crown and phosphate-molec-
bridge ular impregnated

implant surface

Long Collar 2.5mm

Provisional 2mm,25mm 13 mm NON-OSSEAN

MILO 3 mm 10, 11.5, 13, 15, No information

17 mm
Hiossen 2.5mm, 3.0 10, 13, 15 mm Crown and over Cement Resorable blast
mm denture restoration or media
o-ring attach-
ment
Simpler 2.5 mm 10, 13, 15, 18 Overdentures Cement Hydroxyapatite
Implants mm and Bar support- restoration or (HA) and grit
ed overdentures o-ring attach- blasted, acid

ment etched
KAT 2.5mm, 3.0 10, 12, 14 mm Removableand Noinforma- Aluminum oxide
Implants ~ mm fixed prosthesis  tion blasted
OCO Bio- I-Micro 2.2mm,25mm 10,12,14and  Fixed and Crown and Bridge Machined, tex-
medical 16 mm Removable  or O-Ball Attach- tured and acid-

ment Head etched

I-Mini 3.0mm

American 2.4 mm 10, 115,13,16  Removabe Straight, Micro porous
Dental mm denturesand zirconia, texture, Hy-
Implant overdentures angled, flared  droxyapatite

(HA) coated

treatment (8). In order to place dental implant in partially edentulous patients, it has been recommended to
maintain 2 mm to 3 mm of available space between the surface of the implant and the residual dentition to avoid
impinging or damaging the periodontal ligaments of the adjacent teeth (9). There are many available MDI and SDI
implants in today’s market. Some of the implant systems (3M ESPE IMTEC, Bicon Dental, Zimmer, Implant Direct,



Intra lock, Hiossen, Simpler Implant, KAT Implants, OCO Biomedical, American Dental Implant) are summarized
(Table 1).

CONTEMPORARY USE OF MDI AND SDI

The MDI and SDI are indicated for replacement of the teeth in a narrow ridge (10), removable full or partial denture
stabilization using multiple implants in mandible and maxilla (4, 5), as well as the sole support for single-tooth
replacements in the bone areas less than 6mm in a facial-lingual orientation and 10mm in a crestal-apical
orientation (4). MDI and SDI are causing less health challenges by extensive surgical procedures being avoided, are
offering the lower cost and can be acceptable for patients with less economical capabilities. Solidly stable denture
can be immediately placed after placement of implants (11, 5), which makes the treatment with SDI and MDI
advantageous. Stabilized dentures give improved comfort, chewing ability and speech, in comparison with
unstabilized dentures (16, 17). It also gives the ability to apply less invasive surgical procedures when there is
circumferential bone deficiency around the implants (5, 12). The procedure is less time consuming, bleeding is
minimal, implant placement is expedited, and there is no need to place and remove sutures (3, 13), which leads to
decreased postoperative discomfort (14) and shortened healing time (13, 15). The reduced amount of bone loss and
reduced severity of peri-implant ridge resorption are also one of the MDI and SDI characteristics (12, 16). MDI and
SDI can be compared to conventional implant systems. MDI and SDI are made of one piece; however, conventional
implants usually consist of two parts (the implant and the abutment). MDI and SDI have one piece titanium screw
with a ball shaped head for denture stabilization or square prosthetic head for fixed applications (Table 1), instead
of the classic abutment. MDI and SDI are protruded over the gum surface when they are placed into the bone;
conventional implants are placed under the gums.

MDI AND SDI SURVIVAL RATES

The studies (Table 2) showed various survival rates of MDI and SDI in short and long term, supporting fixed and
partial restorations and overdentures. Cumulative survival rates ranged between 91.17% and 100% in a follow up of
4 months to 8 years. In mandible, osseointegration classically requires 3 to 6 months, while in the maxilla
osseointegration takes more time which is 6 to 9 months. The average of all failed implants was around 6.4 month,
which shows that the risk of failure of an implant is unlikely to be present after 6 months, so 6 months is a landmark
for failure stability (18). The failures were related to poor bone quality in the recipient site, occlusal problems and
excessive implant loading due to direct loading on implants (19). No survival rate differences were shown between
men and women (18). The really high survival rates were in the short term studies, while smaller survival rate
percentages were shown on longer term studies.

Table 2. MDI and SDI survival rates (continued on p. 42)

Citaton Implant Implant Implant Number Implanta- Typeofpros- Number Follow  Survival
com- diam- length, of im- tion area thesis of failed updura- rate
pany eter, mMm mm plants implants tion

Bulardetal. [IMTEC 1.8-24 NS 1029 Mandible Overdentures 103 4 months 91.17%

(2005) (5) to 8 years

Comfortetal. Brane- 3.3 10,13, 23 6 Anterior  Fixed and 1 5years  96%

(2005) (7) mark 15 maxilla, complete

17 Poste- dentures

rior
Shatkinetal. 3M 1.8-24 NS 2514 50% Man-  45% Over- 145 2.9years 94.20%
(2007) (18) dible dentures

50% Max-  55% Fixed

illa
Vigoloetal.  3i 2.9 8510, 52 29 Maxilla  Single fixed 3 S5years  94.20%
(2000) (19) 13,15 23 Mandi-

ble



Griffitts et al.
(2005) (24)

Zarone et al.
(2006) (25)

Elsyad et al.
(2011) (26)
Ahn et al.
(2004) (27)
Hallman et al.
(2001) (28)

Romeo et al.
(2006) (29)

Sohn et al.
(2011) (30)

IMTEC 1.8
ITI 3.3
IMTEC 1.8
IMTEC 1.8-2
ITI 33
ITI 33
Bioho- 3.0
rizons

10-18

9,12,
14

12, 14,
16, 18
13, 15,
18

8, 10,

10, 12

12,15

116

34

112

27

160

122

62

Anterior
area of
mandible
Anterior
area of
maxilla

Mandible
Mandible
Maxilla

Mandible
(66)
Maxilla (56)

8 Maxilla
54 Mandible

Overdentures

Fixed

Overdentures
Overdentures
Various fixed

Single and

partially fixed.

Fixed

5 months
24-39
months

3 years
55
months

1 year

7 year

23+4.3
months

97.40%

100%

96.4%
96.30%
99.4%

96.9%
(Man-
dible)
98.1%
(Maxilla)

100%




Citaton Implant Implant Implant Number Implanta- Typeofpros- Number Follow  Survival
com- diam-  length, ofim-  tionarea  thesis of failed updura- rate
pany eter, Mm mm plants implants tion

Yaltiriketal. Strau- 3.3 10,12, 48 31.25% 8 for single 3 60 93.75%

(2011) (31) mann 14 Maxilla crown restora- months

68.75% tion
Mandible 40 supported
fixed partial
bridges
Zinsli et al. ITI 3.3 8, 10, 298 43% Max- 120 overden- 9 6 years  96.60%
(2004) (32) 12 illa tures
57% Man- 57 fixed
dible
Vigoloetal.  3i 2.9 8.5, 10, 192 60% Max- 94 single 9 7years  95.30%
(2004) (33) 3.25 11.5,13, illa fixed 98
15 40% Man-  partial
dible
Anituaetal.  BTI 25 8.5,10, 911 53% Max-  Fixed 9 28
(2008) (34) 3.0 115,13, illa Overdentures months
33 15,18 47% Man-
dible

Degidietal. XIVE 3.0 13,15 60 Anterior Singlefixed 0O 3years 100%

(2009) (35) Maxilla

Malo et al. Brane- 3.3 10,115, 247 144 poste-  Fixed 12 5years  95.10%

(2011) (36) mark 13,15 rior Maxilla

103

posterior

Mandible
Anituaetal.  Tiny 25 10,115, 89 66 Maxilla  30% overden- 1 3years  98.90%
(2010) (37) 3.0 13,15 23 Mandi-  tures

ble 70% Fixed

Andersenet  3i 3.25 13,15 32 Anterior Singe fixed 2 2years  93.80%

al. (2011) (38) maxilla

Morneburget Micro- 2.5 9, 12, 134 Mandible ~ Overdentures 6 6 years  95.50%

al. (2008) (39) plant 15

Reddyetal. Bioho- 3.0 NS 31 Maxilla Single fixed 1 1 year 96.70%

(2008) (40) rizons Mandible

Choetal. Denta- 2.4 7, 10, 34 Mandible ~ Overdentures 2 14-36 94%

(2007) (41) tus 14 months

DISCUSSION

After extraction of a natural tooth, the space gets smaller in the mesiodistal direction because of
movement of neighboring natural teeth toward this space (20). It is possible to put a fixed partial
denture or to regain the lost space by orthodontic treatment which is a long duration and high-cost
treatment, but since some patients do not want to have their teeth prepared for a fixed partial denture
nor willing to pay for orthodontic treatment, implants with a diameter smaller than that of traditional
implants are required (19). A 5-year clinical observation of narrow platform implants yielded 96%
survival rate in which the implants were placed in patients with buccal-lingual alveolar ridge dimension
is at or below 5.0 mm or when the interradicular space is no remarkable harm on the bone after
immediate loading directly after surgery (21). Primary stability of small diameter and mini-dental
implants showed sufficiency for immediate loading, they can be used as an alternative to treatment with
fixed partial dentures in terms of both clinical and aesthetic criteria, as well for retention of complete
maxillary and mandibular overdentures (20). Smaller diameter implants are preferred rather than
conventional ones for reasons of blood supply, that is, conventional implants may disturb the blood
supply to the bone around the implant (22). Additionally, if there is adequate space and an unforeseen
bone density or site inadequacy is encountered during the osteotomy of a small-diameter implant, the
use of a slightly larger-diameter implant that is able to attain better initial stability stays an option (23)



Since edentulous patients with highly atrophied bone have deficiency in masticatory function due to bad
stabilization of the dentures, leading to malnutrition, but after stabilizing the dentures with implants,
this will lead to a more efficient mastication helping for better absorption of nutrients in the further
steps following the complete mastication of food, decreasing the risk of malnutrition (23). Finally, these
implants are relatively affordable providing excellent satisfaction for patient and providing high
reliability in comparison with conventional diameter implants (24, 25).

CONCLUSIONS

Implants with small diameters are one of the major advancements in dental history; they can be used
successfully in a variety of clinical situations. Researches continue to demonstrate the surgical and
prosthodontic success of those implants. They offer patients satisfaction due to less surgical time, less
postoperative pain and ability of direct loading after surgery with no harm to bone. Also they are more
cost effective option, since they can support a denture with a reduced cost. It must be emphasized that
the reduced surface implants require correct treatment planning so that the loading force would not
cause bone loss or implant failure. Nevertheless, MDI and SDI showed high survival rates, but special
cautions of bone quality and good oral hygiene should be maintained. Due to simplified procedures, this
could be a good choice for unexperienced dentists for their first steps in implantology.
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HoBblii Noaxopa K AeHTabHbIM MUHU-UMIJIAHTaTaM U UMNAAHTAaTaM Masioro guamerpa:
BapUaHT ANA A/INTENIbHOTrO NPOTe3UpPOBaHUA

AnbBugac FnensnHuc, FegnmmHac CkupbyTtuc, Anm Xap6, UHrpuaa bapsastokainTte, Meea MpuHuTe
PE3IOME

Mpeanocblika uccnenoBaHua. [eHTanbHble MUHU-MMNAaHTaThbl (MDI) n MMnAaHTaTbl Manoro guameTpa
(SDI) wnpoKo ncnonb3ytoTca B KayecTse BpeMeHHOM UM opTOA0HTUYECKOW dUKcaumMn; ogHaKo bbiin
nposeaeHbl NCCAe0BaHUA, KOTOpble A0Ka3aaM UX NPUroAHOCTb B KayecTse cpeacTsa ANa AANTENIbHOro
npoTe3MpoBaHUA.

MeTogbl. B nepuog c 2000 no 2011 roa 6bin NpoBeAeH KOMMNbIOTEPU3NPOBAHHbIN MOUCK KAMHUYECKUX
nccnefoBaHUi, B KOTOPbIX y4acTBOBA/IM MMNAAHTATbl AnameTpom 3,3 MM UM MeHbLUE, UCNOb3yemMble
B NPOTE3MPOBAHUU; TaKKe UCCNeA0BaHMA, KOTOpble obecneynBanm nocneaytouiee HabaogeHme 3a MDI
nnun SDI NpoaomKUTENBHOCTBIO HE MeHee 4 mecALEeB Noc/ie YCTAaHOBKM MMNIAHTATA, BKAOYAA JaHHbIE O
NPOLLEHTE BbIXKMBAEMOCTW. Bce nccnenosaHma 06 MmnaaHTaTax, UCNOb3yeMblX B OPTOLOHTUM, Bblan
UCKtoYEHbI. AcCOpTUMEHT AocTynHbix MDI 1 SDI 6bin HallaeH B KaTanorax KomnaHuii: 3M ESPE IMTEC,
Bicon Dental, Zimmer, Implant Direct, Intra lock, Hiossen, Simpler Implant, KAT Implants, OCO
Biomedical, American Dental Implant.

MonyyeHHble pe3ynbTaTbl. bblio 0TobpaHo 41 nccnenoBaHuMe, OTBEYatOLLEE BbilLeyKAa3aHHbIM
KpUTepuam, 22 U3 HUX paccmaTpuBanu BbixkmaemocTb MDI 1 SDI. MpoaonKuTenbHOCTb HabaoaeHUA
BapbmpoBana ot 4 mecaues A0 8 neT ¢ BbIXKMBaeMocTbto 0T 91,17 o 100%. Tem He meHee, KOMNaHUN
NpPoAeMOHCTPUpPoOBanu bosnbluoe pasHoobpasune MDI 1 SDI, npeacTaBieHHbIX HA PbIHKe ANnA
O0NTOBpEeMEHHbIX NPOTE30B.

BbiBoabl. UMnaHTaTbl Masioro AMameTpa MOryT yCreLwHO UCNOb30BaTbCA B CAMbIX Pa3HbIX
KAMHUYECKMNX cnTyaumnax. MeHbllee BpemA onepauunm, meHbllaa nocaeonepaLmoHHan 60/'Ib,



BO3MOHOCTb NPAMOI Harpy3Ku nocse onepaumm 6e3 Bpeaa Ana KOCTHON TKAaHW U SKOHOMUYECKaA
BbIFOAHOCTb - BOT NPeMMyLLLecTBa. MMniaHTaTbl C MeHbLUEN NA0WaAbio NOBEPXHOCTM TpebytoT
NpaBUbHOIO NAAHUPOBAHUA NeYEHUS, YTOObI CUNa Harpy3Kkn He NPUBOAMNA K NOTEPe KOCTHOM TKaHU
UAN OTTOPXKEHMIO nmnnanTata. MDI 1 SDI noKa3bIBalOT BbICOKME MOKa3aTeIn BbIXKMBAEMOCTU, HO
cnepyet cobnogate 0cobble mepbl NPefoCTOPOKHOCTU B OTHOLIEHUM KaYecTBa KOCTHOM M XOpoLu e
TMrMeHbl NOJIOCTU pTa.

BCTYNNEHUE

C ApeBHUNX BpeMeH Bceraa 6b110 HenpocCTo NPUAYMaTh Ay4YLnMii cnocob 3aMeHUTb OTCYTCTBYOLME 3yObl.
PaHbLe 3ybHble npoTesbl 6blM CTaHAAPTHLIM CNOCOOOM 3aMeHbI yTpayeHHbIX 3y6oB. OgHaKo B
HacToALWEee Bpems HayKa, TEXHONOTUWN U PAL UCCNe0BaHU NO3BONIM YAYULINTb Hall BbI6Op ANs
Jlyyuiero yxoaa 3a 3ybamu n NOHUMaHMA 340P0BbA NONOCTU PTa, YTO NPUBENO K NAeabHOMY peLleHuto
60/blWKMHCTBA NPobaem nonoctn pta. OCTeOMHTErpaLma cTasa OCHOBHbIM MOHATUEM B COBPEMEHHOM
UMMIAHTOI0TMW, YTO NPUBESO K BHEAPEHMIO U YCOBEPLLIEHCTBOBAHUIO OCTEOUHTErPUPOBaHHOM
KopHeBoWn popMbl MMMNAAHTaTa.

B HacToAWLee BpemaA AOCTYMHbIE MMNAAHTATbl PAa3/IMYalOTCA No gMameTpy oT 1,8 mm o 7 mm:
MMMJIQHTaTbl C AMaMETPOM MEHbLLE UM PAaBHbIM 2,7 MM Ha3bIBAOTCA MMMIAHTaTaMM MUHU-ANAMETPA
(MDI) (1-5), umnnaHTaTbl AnameTpom oT 3 A0 3,3 mm (6, 7) Ha3bIBaOTCA MMMNAAHTaTaMM Maaoro
AnameTtpa (SDI), a 06blMHbIMM UMNNAHTaTaMM - 40 7 Mm (1, 8). BHayane MUHU-UMNNAHTATbI
MCNOb30Ba/INCh A5 CTabuan3aumm BpeMeHHOM KOHCTPYKL MM Ha Bpemsa, Heobxoanmoe ans
OCTEOMHTEerpaunmn nepes ycTaHoBKOM 06bIYHOIro MMMIAHTATa, UAK ANA GUKCcaLMmU BpeMeHHbIX
MOCTOBUAHbIX NPOTEe308, obecrneymnBatoLLeiics He6ONbLNM LIaPUKOM Ha BEPXHEN YacTU 3TUX
mmnaaHTaToB (4). OgHaKo NPaKTUKyOLWMeE Bpadyn 06HapyKuam, 4To 50% 3TUX MMNAaHTaTOB TPYAHO
YAaNUTb MU3-3a MHTErPaLUMm C KOCTbO BO BPEMSA MPOMEKYTOYHOIo Nepnoaa MCcnob3oBaHUA, NO3TOMY
KOHCTPYKLMA MMNIaHTaTa bblna yydleHa B COOTBETCTBUM C NPaBUIaMM OCTEOMHTErpaLmm, a NPoOTOKoN
YCTaHOBKM Bbln n3MeHeH ans obecrneyeHnn cTabuabHOCTU ANA HEMEAIEHHOM OKK/THO3MOHHOM HarpysKku
(4), yTo NO3BO/INNO UCNO/IL30BATbL UX B MOCTOSHHbIX NPOTE3aX.

Mocne Toro, Kak 3To 6b110 06HapyKeHo, SDI n MDI 6binn 0g06peHbI ANA AOATOCPOYHOTO
ncnonb3oBaHuA B 1997 rogy YnpasieHMeM Mo KOHTPO/IIO 33 NPOAYKTaMM U IeKapcTBamum (8), uto
No3B0/INN0 N36eKaTb KOCTHOM ayrMeHTaLUN UAKN YBENUYEHUA ME3UOANCTANIbHOIO NPOCTPAHCTBA U AaTb
BO3MOXHOCTb 6O/IbLLEMY KOZIMYECTBY NALMEHTOB C TAXKEAbIMU CAYYAAMM NONYYUTL IeHEeHNE Ha
MMNAHTaTaxX. YCTAHOBKA 0ObIYHbIX MMNNAHTAaTOB OKa3aacb NPo6aeMaTUYHOM B CNeAyIOLWMX CIyYasnX:
Heb0/bLIOe NPOCTPAHCTBO MeXKAY 3ybamm B TOM MecTe, rae Npeanonaranocb yCTaHOBUTb MMIMIAHTAT, B
obnacTax, rae npousoLwia pe3opbLuma KoCTu, B Cay4vanx, Koraa 6e33ybble YentocT UMenn HeAoCTaToK
KOCTHOM TKaHW B BECTMOY10-0pasibHOM AN ME3NOAMUCTAZIbHOM HAaMNPaB/EHUM, YTO MOT/I0 NMPUBECTU K
WCKAOYEHMIO TaKMX NALMEHTOB U3 CMMCKa NPeTEHAEHTOB HA UMMNAHTaLMIO(8). YTO6bl YCTaHOBUTD
OEHTaNIbHbIN MMMNNAHTAT NaLMeHTaM C YHacTUYHOM afleHTUEN, peKoOMeHAyeTcA OCTaBAATb OT 2 40 3 MM
€cBO6OAHOr0 NPOCTPAHCTBA MEXKAY NOBEPXHOCTHIO MMMNIAHTATA M OCTAaTOYHbIM 3yOHbIM PAAOM, YTOBbI He
noBpeaunTb NEPUOAOHTANbHbIE CBA3KM coceaHUX 3y60B (9). Ha cerogHAWHMI AeHb HA PbIHKE MMeeTCs
MHOXEeCTBO A0CTyNHbIX umnnaHTatoB MDI n SDI. HekoTopbie U3 cuctem numnnaHTaToBs (3M ESPE IMTEC,
Bicon Dental, Zimmer, Implant Direct, Intra lock, Hiossen, Simpler Implant, KAT Implants, OCO
Biomedical, American Dental Implant) 0606weHbl (Tabnnua 1).

Tabnmua 1



IIpowsso Ha3panme JAuametp Jnuna Hcnonb3y Tun Oo6padoT
JHUTEIb CHCTEMBI eMble duxcupyroug Ka
NpoTe3bl HX MOBEPXHO
a0aTMEHTOB CTH
3M™ Classic MDI™ 1.8 mm, 2.1 mm 10, 13, 15, 18 CoeMHbIe O-Ball [MeckocTpyitHas u
mm MOJIHBIE U (tapoBHIHBIE) KHCIIOTHAS
YaCTHYHBIE — — JUIs
MIPOTE3BI CcTaOMIN3anun
ESPE, Implants TIPOTE30B,
IMTEC Standard KBaIPaTHBIE —
Thread Design TSt (PUKCaIu
Classic MDI™ 2.4 mm
Implants MAX
Thread Design
Collared 1.8mm, 2.1
MDI™ |m- mm
plants Standard (uapoBuHbIe)
Thread Design 1.8 mm
(xkBagpaTHbIE)
Collared 2.4 mm
MDI™ |m-
plants MAX
Thread Design
Hybrid Implant 2.9 mm
Bicon Integra-CP 3.0mm 8 mm Hecnemu [TneyeBnle, ['mapokcuanat
Dental bIC u OecruicueBbie UTOBOC
ChEMHBIE nokpsiTre (HA)
TPOTE3bI and kucnotHas
MPOTpPaBKa
Zimmer  ERAminiden- 2.2 mm, 3.25 10, 13,15 mm  Tlonmbie HeT Kucnornas
tal implants mm TIPOTE3HI MpoTpaBKa ¢
KOHHUYECKUM
BUHTOM
Implant ScrewDirect, 3.0mm 8,16 mm Hecvemu Vrioseie, [MeckoctpyiiHast
Direct ScrewlIndirect, ple u HHIMBHIyaIbHBIE 00paboTKa
GoDirect CbEMHBIC , IPSIMbIE YaCTHIAMH
MPOTE3bI THPOKCUIIATIATHT
a ¥ MPOMBIBKa
kuciaoroii (SBM)
Intralock  Mini Drive- 2mm,25mm 10,115, 13, 15, Tlonusie [Ipsimbre, OSSEAN:
Lock 18 mm MPOTE3bI M C  YTJIOBEIE, [ToBbIeHne
LEMEHTHOW  IIMPOKHE, OMOaKTHBHOCTH 32
(ukcarmeit JINTHIE, CUeT HOBOH
KOPOHOK U (dopmupoBaTen  IOBEPXHOCTH
MOCTOBH/IHBl U MMIUIAHTATA,
X TIPOTE30B IIPONHATAHHON
MOJICKYJIaMH
(bocdata xampus.
Long Collar 2.5mm
Provisional 2mm,25mm 13 mm NON-OSSEAN
MILO 3mm 10, 11.5, 13, 15, Her nudopmarmn
17 mm
Hiossen 2.5mm, 3.0 10, 13, 15 mm Kopoukun u Iementuoie  [loBepXHOCTH
mm CbEMHBIE pectaBpaimn - RBM
MPOTE3BI " (Resorbable
komerieBuaH  Blasting Media
bIe -
aTTauMEHbl  PacCachIBAIOII

uiica MaTepuan
JUISL CTpYWHOU
OUHCTKH




Simpler 2.5mm 10, 13,15, 18 CobemHbIe HementHbie  ['mmpoxcHanaTutH
Implants mm NpOTE3HI U pecraBpaimu  ast (HA) u
ChEMHBIC u MIECKOCTpYHHasT
HPOTE3bI C KOJNBIEBUIH  00paboTKa,
OaI04HOI bIe TpaBJICHHE
ornopou ATTAYMCHBI KHCJIOTOU
KAT 2.5mm, 3.0 10,12, 14 mm Hecvemupie m  Hert [MeckocTpyiiHas
Implants ~ mm CbEMHBIC nadopmanm  obpadboTka
TPOTE3bI u OKCHJIOM
ATFOMHHHS
OCO Bio- I-Micro 2.2mm,25mm 10,12,14and  Hecnemunie 1 KopoHku u MexaHn4ecka
medical 16 mm ChEMHbIC MOCTBI WIH 1 00paboTKa,
MPOTE3bI IIAPOBHIHBIC TEKCTYpUPOBA
ATTIMEHBI HHE u
MpOTpaBKe
KHCJIOTOI
I-Mini 3.0 mm
American 2.4 mm 10,11.5,13,16  Cnemunle [Ipsvere, Mukpomnopuc
Dental mm TIOJTHBIC U IIUPKOHUCBBIC, Tast
Implant JaCTHYHbIE YIJIOBBIE, TEKCTypa,
POTE3bI Pa3BAIBIIOBAHH TIOKPhITAs
NG TUIpOKCHAIA
tutom (HA)

COBPEMEHHOE UCIMOJ/1Ib3SOBAHWME MDI U SDI

MDI n SDI noKasaHbl Ans 3amMelleHuA 3y6oB Ha y3kom rpebHe (10), NoNHOM nan YacTUYHOM
CTabunmsaumnmn cCbeMHbIX NPOTE30B C UCMNO/Ib30BAHNEM HECKOIbKMX MMMAAHTAaTOB Ha HUXKHEN U BepXHel
yentoctu (4, 5), a TaKKe B KaYecTBe e4MHCTBEHHOM OMopbl A1 3aMeHbl 04HOro 3y6a B 061aCTh KOCTU
MeHee 6 MM B BECTUOY/10-0pasibHON opueHTaumm n 10 mm B rpebHeBo-anmMKanbHoW oprueHTaumm (4).
MDI 1 SDI BbI3bIBalOT MeHbLUe Npobsiem Co 340POBbEM, MOCKOJIbKY M36eratoT 06LWMNPHbIX XUPYPrUYecKnx
npoueayp, npeanaratot 60aee HU3KY CTOMMOCTb U MOTYT BbITb NpUemaeMbl A5 NaUUeEHTOB ¢ 6bonee
CKPOMHbIMW SKOHOMWYHBIMU BO3MOXKHOCTAMM. MPOYHO YCTONYMBLIV NPOTE3 MOXKET ObITb YCTAHOB/EH
Cpasy nocse yCTaHOBKU mmnaaHTaTa (11, 5), uto genaet nedyeHue SDI u MDI BbirogHbIM.
CtabnansmpoBaHHble NpoTesbl obecneynBatoT 60/blwn KOMBOPT M CNOCOBHOCTL K XKEBAHUIO U Peyn no
CpaBHEHMUIO C HeCTabnaM3npoBaHHbIMM NpoTe3amm (16, 17). ITo TakKe AaeT BOSMOXKHOCTb MPUMEHSATb
MeHee MHBa3MBHble XMpPYpPrudeckme npoueaypbl npun aeduumte nepudepnyeckomn KoCcTm BOKpYr
umnnaHTtaTos (5, 12). MNpoueaypa 3aHUMaeT MeHbLUE BPEMEHU, KPOBOTEYEHME MUHUMA/IBHO, YCTAHOBKA
MMNQHTATa YyCKopAeTCA, HET HEOHXOAMMOCTU HaKNa4bIBATb M CHUMATDL WBbI (3, 13), 4To NpuBOAMT K
YMeHbLUEHUIo nocsieonepaumnoHHoro guckomeopra (14) 1 cokpaleHUto BpemeHu 3axkueneHma (13, 15) .
YMeHbLUEHWE NOTEPU KOCTHOM MAcChbl U YMEHbLUEHWE pe30opbLumu rpebHA BOKPYT MMNIaHTaTa TaKKe
ABNAOTCA 04HOW U3 XapakTepucTuk MDI 1 SDI (12, 16). MDI 1 SDI MO*KHO CpaBHUTb C 0BbIYHbIMMU
cuctemamm umnnaHtaTos. MDI 1 SDI cocToAT U3 04HOr0 31leMeHTa; 04HaKO ObblYHblE UMMNIAHTATI
06bIYHO COCTOAT U3 ABYX YacTel (MMnnaHTaTa M abatmeHTa). MDI 1 SDI UMetoT LeNbHbIM TUTAHOBbIN
BMHT C LUAPOBMAHOW rO/I0BKOM ANA CTabuansaummn npoTesa Uan KBagpaTHYHO roI0BKY AnA duKcaumm
npotesa (tabanua 1) BMecTo Knaccuyeckoro abatmenTa. MDI u SDI BbicTynatoT Haj, NOBEPXHOCTbIO
[AECHbl, KOr4a OHU YCTaHABAMBAOTCA B KOCTb; 0ObIYHbIE MMMAAHTATbl YCTaHABAMBAOTCA HUXKE YPOBHA
OECHbI.



Ynomunanue Komma [JImamer Jlnuna, Koauue 3ona Bug nporeza Koanve [Jnuteas IIpouen
HUST p mm CTBO AMILTAHTAIL CTBO HOCTH T
CHCTEM HMMILIAH HMIUIAaH HH HENPIGK  HAOI0e BBLIKHBA
Bl TaTa, TATOB HBIIMXC  HHS e€MOCTH
mm s
HMILIAH
TATOB
Bulardetal. | IMTEC | 1.8-24 | NS 1029 Himknss [Tonuele 103 Or 4 mec | 91.17%
(2005) (9) YeI0CTh MIPOTE3BI 7o 8 et
Comfortetal. | Brane- | 3.3 10,13, |23 6 — ¢ppour | Hecbemubie u | 1 5 ner 96%
(2005) (7) mark 15 BEpXHEH MOJIHEIE
YEJTIOCTH POTE3HI
17—
PKeBaTElh
HBIT
oTIen
BEpPXHEN
YENTIOCTH
Shatkinetal. | 3M 1.8-24 | NS 2514 50% Man- | 45% 145 29 nmer | 94.20%
(2007) (18) dible ChEMHbIC
50% Max- | npore3bl
illa 55%
HEChEMHBI
e
Vigoloetal. | 3i 2.9 8.5,10, |52 29 Bepxustsn | OquHOouHBIE | 3 5 ner 94.20%
(2000) (19) 13,15 ‘ZigﬂmCTb MPOTE3bI
HIDKHSST
YCITFOCTh
Griffittsetal. | IMTEC | 1.8 10-18 116 DpoHT ChbemHbIe 3 5 97.40%
(2005) (24) HIDKHEH TIPOTE3bI MecsIIeB
YEITFOCT
"
Zaroneetal. | ITI 3.3 9, 12, 34 DpoHT Hecnemubie 0 24-39 100%
(2006) (25) 14 BEpXHE
YEITFOCTH
MECSIICB
Elsyadetal. | IMTEC | 1.8 12,14, | 112 Huxuss CpeMHBIE 4 3 ner 96.4%
(2011) (26) 16, 18 YEIIOCTh IPOTE3bI
Ahn et al. IMTEC | 1.8-2 13,15, |27 Huxuss CpeMHBIE 1 55 96.30%
18 YEIFOCTh MPOTE3BI
(2004) (27) MECSIIEB
Hallmanetal. | ITI 3.3 8, 10, 160 Bepxusist Paszupie 1 1 rox 99.4%
YEITFOCTh HeChEeMHbIE
(2001) (28) 12
Romeoetal. | ITI 3.3 10, 12 122 Huxuss OnuHounsle U | 3 7 mer 96.9%
(2006) (29) YEIFOCTh MOCTOBH/THBIE. (Man-
(66) dible)
Bepxwsis 98.1%
YEITFOCTh (Maxilla)
(56)
Sohn et al. Bioho- | 3.0 12,15 |62 8 Bepxus | Hechemunie |0 23+4.3 | 100%
(2011) (30) rizons YEeIIOCTh MeCsIICB
54 HwxHss

YCIKCTh




Ynomunanue Komma [JImamer Jlnuna, Koauye 3ona Bupa npore3a Koamnvec [dnutens IIpouen

HHUSA p mm CTBO HMILIAHTAIH TBO HOCTDH T
CHCTEM MMILIAH HMIUIAH ® HENpW:K  HAOII0JEe BHIKHBA
bl TaTa, TATOB HBIIMXC HUA €MOCTH
mm A
HMILIAH
TAaTOB
Yaltiriketal. | Strau- 33 10,12, |48 31.25% 8 3 60 93.75%
(2011) (31) mann 14 Bepxmsist OJIMHOYHBIX MecsIIeB
YeIoCTh KOPOHOK
68.75%
Hyoxuass 40
YEI0CTh MOCTOBHIHBIX
POTE30B
Zinsli et al. ITI 3.3 8, 10, 298 43% Bepxwusta| 120 9 6 mer 96.60%
YeICTh CHEMHBIX
(2004) (32) 12 57
57% Hmwxusisi | mecheMHBIX
YeI0CTh
Vigoloetal. | 3i 29 8.5, 10, | 192 60% Bepxusisi| 94 9 7 ner 95.30%
YCIIHOCTh OAWMHOYHBIX
(2004) (33) 3.25 11.5, 13, 98
15 40 Humxasis YacTUYHBIX
YEIII0CTh TPOTE30B
Anituaetal. | BTI 25 8.5, 10, | 911 53% Bepxusist| Hechemunie | 9 28
YEIII0CTh
(2008) (34) 3.0 11.5, 13, CheMHbIe MECSIIEB
3.3 15,18 47% Huxasas
YEIII0CTh
Degidietal. | XIVE 3.0 13,15 60 DpoHT OmuHousnsle | 0 3 roma 100%
(2009) (35) Bepxneit
YEIFOCTH
Malo et al. Brane- | 3.3 10, 11.5, | 247 144 Hecvemusie | 12 5 ner 95.10%
JKeBaTCIBLHBIN
OTIEel
(2011) (36) mark 13,15 Bepxneii
yemroctd 103
Kesareinn
HBIN OTJIEN
HIDKHEH
YEIIOCTH
Anituaetal. | Tiny 25 10,115, | 89 66 Bepxusst | 30% 1 3 roma 98.90%
YEeJIIOCTh CneMHBIE
(2010) (37) 3.0 13,15 23 Huwxknsist
YEIIOCTh 70%
Hecnemurie
Andersenet | 3i 3.25 13,15 32 dpoHT OnuHouHBIE | 2 2 rona 93.80%
al. (2011) (38) Bepxneit
YEIFOCTH
Morneburg et | Micro- | 2.5 9, 12, 134 Huxuss CpeMHBIE 6 6 ser 95.50%
YENIOCTb
al. (2008) (39) | plant 15
Reddy et al. Bioho- | 3.0 NS 31 Bepxusist OmuHounsle | 1 1roxn 96.70%
(2008) (40) | rizons YEeNIOCTh
Hwxassa
YEI0CTh
Choetal. Denta- | 2.4 7, 10, 34 Huxusas CopemHble 2 14-36 94%
YENIOCTh
(2007) (41) | tus 14 MECSIIEB




BbIXKUBAEMOCTb MDI U SDI

Nccneposanus (Tabanua 2) noKasanm pasnyHyto Bbixknsaemoctb MDI 1 SDI B KpaTKOCPOUYHOW U
O0/TOCPOYHOM NEPCNEKTUBE, NOALEPKMBAIOLWMX HECBEMHbIE, YaCTUYHbIE W MNOJIHbIE CbEMHbIE NPOTE3bl.
O6uwasn BbIXXMBaeMOCTb BapbupoBsana ot 91,17% no 100% 3a nepuog HabsogeHus ot 4 mecaues 4o 8
net. Ha HUXKHEM YentocTm ANA ocTeomMHTerpaunm obblyHo Tpebyetca oT 3 40 6 mecALEeB, B TO BpeMs Kak
01 OCTEOUHTErPaLMmM BEpXHEN YentoctTn Tpebyetca oT 6 40 9 mecAueB. CpegHAA NPOAONKUTENBHOCTD
BPEMEHMU A5 BCEX HEYAAYHbIX MMNAAHTALLMN COCTaBMIa OKOO 6,4 mecALa, YTO NOKA3bIBaEeT, YTO PUCK
OTTOPXKEHMA MMMNIAHTATa MAIOBEPOATEH Yepe3 6 mecALeB, MOITOMY 6 MeCcALEB ABNAKOTCA OPUEHTUPOM
AnA ctabunbHocTu pesynbtaTta(18). Heyaaum 66111 cBA3aHbI C NJIOXMM KayeCTBOM KOCTU B MecTe
YCTaHOBKM MMMJIaHTaTa, Npobaemamm OKKA3MM U Ype3MEPHOM NPAMOI Harpy3Koi Ha MMnAaHT (19).
PasHMUbI B BbIXKMBAEMOCTM Y MYXKUMH U XKEHLLMH He BbiABAeHO (18). [lelicTBUTENIbHO BbICOKMNE
NoKasaTeaun BbIXKMBAaEMOCTU Obl/IM B KPATKOCPOUHbIX MCCAeA0BaAHMAX, TOr4a Kak 6osee HU3KKue
NPOLEHTbI BbIXXKMBAaeMOCTW Bbl/IM NOKa3aHbl B 6osiee AMTENbHbIX MCCNef0BaHUAX.

OBCYXOEHNE

Mocne yaaneHua 3yb6a NPoCTPaHCTBO YMEHbLUIAETCA B Me3MOAMCTa/IbHOM HAaNpaB/eHUM U3-33 ABUKEHUA
coceHux 3y6oB K 3ToMy NpocTpaHCTBY (20). MOXKHO NOCTaBUTb HECHEMHBbIN YaCTUYHBIN NPOTE3 UK
BOCCTAHOBWUTb YTPaYeHHOE MPOCTPAHCTBO C MOMOLLbIO OPTOAOHTUYECKOTO JIeYeHUA, KOTOPOE ABAAETCA
ANNTENbHBIM M AoporocToAwmMm. OAHAKO HEKOTOPbIE NALMEHTbI He XOTAT, 4TObbI X 3ybbl Oblan
06To4eHbl A1A GMKCALMN MOCTOBMAHOIO NPOTe3a, U He FOTOBbI NAATUTb 32 OPTOLOHTUYECKOE fIeYeHUe -
B 3TOM C/ly4ae MMNAAHTaTbl C ANAMETPOM MEHbLLE, YeM Y TPAAULMOHHBIX UMMNIAHTATOB, CTAHOBATCA
pelweHnem npobnemsl (19). 5-neTHee KAMHMYECKOE HabAOAEHWE MMNIAHTATOB C Y3KOM NnaTtdopmoi
nokasano 96% BbIXXKMBAaEMOCTH, MPU KOTOPON MMMNAAHTATbl BblIN YCTAHOB/EHbI Y NALMEHTOB C
BECTUOYN0-0pasibHbIM Pa3MeEPOM aNibBEOASPHOrO rpebHA He 6onee 5,0 Mm MK B ciyyasx, Koraa
MeXKKOpHEeBOE NPOCTPaHCTBO NO3BOANO HE MPUYMHUTL 3HAYUTENBHOIO Bpeaa KOCTU nocne
HemegNeHHOM Harpysku cpasy nocne onepauuu (21). NepsryHas cTabMAbHOCTb MMMNIAHTATOB MAOrO
AnameTpa u MMHU-MMNIAHTATOB NoKasana NPUroAHOCTb AN HEMEAEHHOW Harpy3Ku, X MOXKHO
MCNONb30BaTb KaK a/IbTEPHATUBY JIEYEHWNIO HECHEMHbBIMM YaCTUYHbBIMKW MPOTE3aMM C TOUKM 3PEHUA KaK
KAMHUYECKMX, TaK U ICTETUUECKUX KPUTEPUEB, @ TAKKE ANA YAEPHKAHMA NOHbIX CbeMHbIX NPOTE30B
BEPXHEW N HUKHel YentocTn (20 ). UMnnaHTaTbl MeHbLUEro AnameTpa npeanoyTuTebHee 06blYHbIX
MMMNJIQHTATOB B CBA3WN C 0COHEHHOCTAMM KPOBOCHAOKEHUSA - 06bIYHbIE MMMAAHTATLI MOTFYT HAPYLWWUTb
KPOBOCHabKeHWe KOCTU BOKPYr MMMNIaHTaTa (22). Kpome Toro, eciv BO BpeMA YCTaHOBKM MMNJIAHTATa
Manoro AMameTpa Bpay CTa/IKMBAETCA C HENPEABUAEHHOMN NAOTHOCTBIO KOCTU UAN HEBO3MOXKHOCTbHO
aeKBATHOIO PACcnoNIOXKEeHUA UMMNAHTaTa, MOXKHO UCMOAb30BaTb MMMAAHTAT HEMHOTO 6oAbLIEro
AVameTpa, KoTopbli obecneymBaeT NydLlyo UCXOAHYI0 CTabubHOCTL (23). Y 6e33y6biX NaUNEHTOB C
CUNBbHO aTpodUPOBAHHOM KOCTbIO HabtoaaeTca AedUUNT KeBaTelbHOM GYHKLUM U3-3a NJIOXOM
cTabunmsaumnmn NpoTesos, YTO NPUBOAUT K HEA0eAaHMIO, HO NOC/e CTabuansaumm NPoTe3os C NOMOLLLHO
MMNAAHTATOB 3P PEKTUBHOCTD KEBAHMSA YBE/IMUMBAETCA, U 3TO NPUBOAUT K NIyYLLEMY BCAaCbiBaHUIO
NUTaTeNIbHbIX BELWECTB Ha Aa/bHENLWKNX STanax Nnocae NosHOro NeperKeBblBaHUA MUK, YTO CHUXKAET
puck Hegoeparua (23). HakoHew, 3TM MMMNAAHTaTbl OTHOCUTENIbHO AOCTYMHbI MO LeHe, 4To 6onee
YA0BNETBOPUTENbHO A1 NALUMEHTa, U 06eCcneyYnBatoT BbICOKYIO HAAEKHOCTb MO CPABHEHMUIO C
MMMNIaHTaTamu obblYHOro AMameTpa (24, 25).

BbIBOAbI

MmnnaHTaTbl Masioro gMameTpa - O4HO U3 BaXKHEMLWMX AOCTM)KGHVIVI B UCTOPUUN CTOMATOJIOTUN; UX
MOXHO yCneLwHOo UCNOoJIb30BaTb B PA3/IMYHbIX KIMHUYECKNX CUTYyaunax. UccnenosaHmna NpogonKatoT



OEMOHCTPUPOBaTb YCNELHOCTb UCMO/b30BaHMA 3TUX UMMIAHTATOB B OPTOMNEAMNYECKOM U XMPYPrUYECcKoi
ctomatonornm. OHm 6onee npuemnembl A5 NALMEHTOB 3@ CHET MEHbLLEN NPOAONKUTENBHOCTH
ornepaunun, MeHbllen nocseonepaunoHHoON 60aM U BOSMOMKHOCTU NPSIMOIN Noc/ieonepaLMoHHOM
Harpysku 6es3 Bpeaa A/1A KOCTHOM TKaHW. Kpome Toro, oHu asaatoTca 60s1ee SKOHOMUYHbIM BapUaAHTOM.
CnegyeT NoAYEPKHYTb, YTO MMNAAHTaTbl C MEHbLUEN NAOLAAbIH NOBEPXHOCTM TPEOYIOT NPaBUIbHOMO
NAaHNPOBAHUA NeYeHus, YTobbl CUNa HArPy3KW He NPMBOAMAG K NOTEPE KOCTHOM TKaHU UAKn
OTTOPKEHMIO UMNNaHTaTa. Ho HecmoTpA Ha To, YTo MDI 1 SDI noKasanu BbICOKYIO BbIXXMBAEMOCTb,
cnepyet cobatogatb 0cobble Mepbl NPEAOCTOPOXKHOCTU B OTHOLIEHUN KayeCcTBa KOCTHOM TKaHU U
XOpOoLlen rMrmeHbl NOA0CTU pTa. brarogapa ynpoLeHHOMY anropuTMy NpoLeaypbl YCTaHOBKM, 3TO
MOXKET BbITb XOPOLLIMM BbIBOPOM 415 HEOMbITHLIX CTOMATO/I0rOB Ha NMePBbIX LWarax B MUMMIAHTONOTMN.



