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CucreMaTH4uecKMii 0030p

CrajabHble WM TUTAHOBbI€ MUHH-UMILIAHTHI?
Cucremarudeckuii 0030p JuTEPaTypHl.

Paulo Mecenas?; Daybelis Gonzalez Espinosa®; Paula Coutinho Cardoso?; David Normando®
AHHOTaNUA

Ienu: BorsicHUTb, €CTh JIN pa3HUIIA B IPOLIEHTE yCIeXa CTaJIbHBIX MUHU-UMILIaHTOB (M) mo
CPaBHEHUIO C TUTAHOBBIMHU Yy OPTOJOHTHYECKHUX ITALIUEHTOB.

Marepuaunl u MmeToabl: [Touck 0e3 orpannyenuii B PubMed, Cochrane, Scopus, Web of Science,
Lilacs, Google Scholar, Clinical Trials, u OpenGray. ITo craThsMm, yKa3aHHBIM B HCTOYHHKAX
JATEpaTyphl ~HAWJACHHBIX MYyOJHMKAIMiA, [OUCK MPOBOAWJICI BpPYYHYHO. Bkirodaanuch
MCCIICIOBAHUS, CPABHUBAIOIINE YCIIEIIHOCTh CTAIbHBIX M TUTAHOBBIX MHUHU-UMILIAHTOB. OlleHKa
HEOOBhEKTUBHOCTH TIPOBOIUIIACH C UCIONIb30BaHUEeM HHCTpyMeHTa ROBINS-1 (Risk of Bias in Non-
randomized Studies-of Interventions) (Puck HEOOBEKTHMBHOCTH B HEpPaHIOMHU3HPOBAHHBIX
KIMHUYECKUX McchenoBanusx) wim ROB 2.0 cooTBeTCTBeHHO nu3aliHy MCCIeOBaHHS. Y POBEHb
J0Ka3aTebHOCTH oneHuBancs ¢ nomonipto GRADE (rpamanus pekoMeHJaIui, OIEHOK,
pa3paboOTOK U SKCIEPTU3BI).

Pesyabrarsl: lllects nccnenoBaHuil COOTBETCTBOBANIN KPUTEPUSAM ITpuemMiaeMocTd. OTHO U3 HUX
OBLI0O  PaHJIOMHU3MPOBAHHBIM  KJIMHHYeCKMM  ucciegoBanuem (PKM) wu  onenuBaio
BHeasbBeoJisipHbie MU, B TO BpeMs Kak HEpaHJOMH3MPOBAHHBIE HCCIEJOBaHUS OIEHUBAIIU
MmexxkopaeBbie MU. PKU mokazano vuszkuii ROB, nBa HepaHIOMU3UMPOBAHHBIX HUCCIEIOBAHUS
MOKa3aJId YMEPEHHBIN PUCK, TPU - BEICOKUH pucK. KauecTBO q0Ka3aTebcTB OBLIO BEICOKUM JUJIS
PKM wu cpemnuMm i HEpaHAOMHU3MPOBAHHBIX HcCcleAoBaHUN. bonpmmHCTBO pabor He
OOHAPYKUJTU Pa3HUIIBI MEXKTY MaTeprallaMu, TOKa3aB XOPOIINHA YPOBEHb YCIICIITHOCTH JUIsl 000UX
(cranp 74,6% - 100%; tutan 80,9% — 100%). Tonbko OQHO HCCIIEAOBaHME, ¢ BRICOKUM ROB,
nokaszano Oonbinuii ycnex tutaHoBbix MU (90%) mo cpaBHenuto co cranbHbiMu (50%).
KosinuecTBeHHBIN aHAIN3 HE JEaJCs U3-3a TETEPOr€HHOCTH JaHHBIX.

BeiBoa: Xotrs coBpeMEHHbIE JaHHbIE U OrPAHUYEHHBI, OHHU, BEPOATHO, TOBOPAT, YTO
UCIIOJIb3yEMBbIil MaTepual He ABJIAETCS TIaBHBIM (PaKTOpPOM B yCHemHOCTH npuMenenus MU. 13-
3a 60s1ee HU3KON CTOMMOCTHU U CXOXKeH KIMHHYECKOH 3(PPeKTHBHOCTHU CTalb ABISAETCS OTIMIHBIM
MmaTepuaiom s opropontudeckux MU. (Angle Orthod. 2020;90:587-597.)
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PasButne npucrnocobnenuii 1y Bpemennoi onopsr (TADS - temporary anchorage devices)
PACIIMPUIIO BO3MOKHOCTH OPTOAOHTUYECKOro JiedeHus. [10 CpaBHEHHIO C TpaIUIIMOHHBIMH
Meronamu omopel TADS obecrieunBaoT ympomEHHYI0 MEXaHHMKy, KOM(OpT ajis maueHTa,
COKpAIIICHHE CPOKOB JICUCHUS, OTCYTCTBHE 3aBHCHMOCTH OT KOOIEpAalMHd C MAlMEHTOM U
MMHHMMAJbHYIO TIOTEPIO OMOpHL. 12

HawnbGonee yacto ucnonb3dyembie TADS - 3TO MUHHU-TUIACTUHBI U MUHU-UMILIAHTBI (MU).
MMU nocTaTouHO Maibl 7Sl PACTIOTIOKCHHUS B PA3JIMYHBIX JIOKAIUAX, YTO MIO3BOJISICT UCTIOIb30BATh
UX PYTHHHO B ©KEITHEBHOW OPTOAOHTUYECKOW MpakTHKe. OHU UMEIOT MEHBIIYIO CTOUMOCTh YeM
MHUHHU-TTACTHHBI ¥ IPOCTHI B TPUMEHEHHH, YTO MO3BOJISET JIETKO MX YCTAHABINBATD U U3BJICKATh.
C BHeApeHHEM BHealIbBEOMSPHBIX MU, cTamo BO3MOXHBIM HCIOIB30BATH HMX B CIydasx,
TpeOyroImMX GOMBIIMX CHJT U 3HAYMTENBHBIX MEpeMeIeHnit. 34

MU uCcnonb3yoTes B pa3iMYHbIX CUTYalUAX OT PETPAKIMH 3yOHOrO psijia U KOPPEKIUU
HAKJIOHA OKKJIFO3MOHHOM TJIOCKOCTH JO TPOCTHIX IBM)KCHHM, TaKUX KaK HWHTPYy3us 3yba Win
anpalTuHTr.%’ BoJbIMHCTBO K0CTYHBIX MU clieaHbl U3 TUTaHa, HO CTaJbHBIE TAKKE TOBOJIBHO
pactipocTpaHeHbl. HecMOTpsi Ha 3Ha4yMMble pas3IMyus MEKIy JBYMs MaTepuajiamu, o0a
COOTBETCTBYIOT OMOMEXaHHYECKMM TPEOOBAHMAM K ammapaTaM OPTOAOHTHYECKOH ormophl.8-10

MW nomkHBI OCTaBaThCs CTAOMJIBHBIMH OT MOMEHTA YCTAHOBKM [0 OKOHYAHHUS HX
NPUMEHCHUS, U Takue (PaKTOPbI, KAK MECTOIOJIIOKEHHE, HABBIKA XHUPYpra, rUTHEHA MaIHeHTa
MOTYT BMATh Ha ycnex. 31112 Xors HekoTopble MeTa-aHaan3bl OLEHUBATU (HAaKTOPHI PUCKA IS
orropxkenuss MU 1213 pukto He uWccnmemoBan, Kak pasHbI MaTepual, MCIOJIb3YEMbIH IIpu
npousBojcTBe MU, BiusieT Ha MX yCHeIHOCTh. HemaBHO omyOJIMKOBaHHBIC MCCIICAOBAaHUS HE
HAILUIM KOHCEHCyca 10 ganHoi Teme.'*1® D1oT cucTeMatnyeckuii 0030p HalLEIeH Ha M3yYeHHE
BOIPOCa, €CTh JIM Pa3HUIA MEKIY YPOBHEM YCIEIIHOCTH CTajbHbix MU 1o cpaBHEHHIO C
TUTAHOBBIMH Y OPTOAOHTUYECKUX ITALMEHTOB.

Taboauma 1. CtpaTerus nmorcka B 3J€KTPOHHBIX 0a3aX JTaHHBIX

baza KiroueBble cnoBa Pe3ynbraTsl
JAHHBIX
PubMed | (Orthodontic anchorage procedures[MeSH Terms]) OR Orthodontic anchorage 327

procedures[ Title/Abstract]) OR Anchorage Procedure, Orthodontic
[Title/Abstract]) OR Anchorage Procedures, Orthodontic[Title/Abstract]) OR
Orthodontic Anchorage Procedure[Title/Abstract]) OR Procedure, Orthodontic
Anchorage[Title/Abstract]) OR Procedures, Orthodontic Anchorage
[Title/Abstract]) OR Orthodontic Anchorage Techniques[Title/Abstract]) OR
Anchorage Technique, Orthodontic[Title/ Abstract]) OR Anchorage Techniques,
Orthodontic[Title/Abstract]) OR Orthodontic Anchorage Technique
[Title/Abstract]) OR Technique, Orthodontic Anchorage[Title/Abstract]) OR
Techniques, Orthodontic Anchorage[Title/Abstract]) OR Miniimplant*
[Title/Abstract]) OR Mini implant*[Title/ Abstract]) OR Mini-implant*
[Title/Abstract]) OR Orthodontic mini-implant[Title/Abstract]) OR Miniscrew*
[Title/Abstract]) OR Orthodontic miniscrew[Title/Abstract]) OR Microscrew*
[Title/Abstract]) OR orthodontic Microscrew [Title/Abstract]) OR orthodontic
bone screws[Title/Abstract]) OR Micro-implant*[Title/Abstract]) OR
Microimplant* [Title/Abstract]) OR Skeletal Anchorage bone screw*
[Title/Abstract]) OR TAD*[Title/ Abstract]) OR Intraosseous screw™
[Title/Abstract]) OR Interradicular screw*[Title/ Abstract]) OR Temporary
anchorage devices[ Title/Abstract])) AND (((Titanium[MeSH Terms]) OR
Titanium[Title/Abstract]) OR Titanium alloy[MeSH Terms]) OR Titanium
512alloy[Title/ Abstract]) OR Ti6Al4V[Title/Abstract]) OR Ti-6Al- 4V alloy
[Title/Abstract]) OR Ti-6Al-V4 alloy[Title/Abstract]) OR titanium 6-aluminum-
4-vanadium[Title/ Abstract]) OR Tivanium[Title/Abstract]) OR Tytanium
R[Title/Abstract]) OR Protasul-64WF alloy [Title/ Abstract]) OR TiA
[Title/Abstract]) OR Ti-alloy[Title/Abstract])) AND (((Stainless steel[MeSH
Terms]) OR Stainless steel[Title/Abstract]) OR Stainless Steels[Title/Abstract])
OR Steel, Stainless[Title/Abstract]) OR Steels, Stainless[Title/Abstract]) OR




Scopus

Web of
Science

SS[Title/Abstract]) OR Steel[Title/Abstract]) OR Steels[Title/ Abstract]) OR
Stainless 316L[Title/Abstract]))) OR ((Survival rate[MeSH Terms]) OR Survival
rate[ Title/Abstract]) OR Rate, Survival[Title/Abstract]) OR Rates,
Survival[Title/ Abstract]) OR Survival Rates[Title/Abstract]) OR Mean Survival
Time[Title/Abstract]) OR Mean Survival Times[Title/Abstract]) OR Survival
Time, Mean[Title/Abstract]) OR Survival Times, Mean[Title/Abstract]) OR
Time, Mean Survival[Title/Abstract]) OR Times, Mean Survival[Title/Abstract])
OR Cumulative Survival Rate[Title/ Abstract]) OR Cumulative Survival
Rates[Title/Abstract]) OR Rate, Cumulative Survival[Title/Abstract]) OR

Rates, Cumulative Survival[Title/Abstract]) OR Survival Rate,
Cumulative[Title/Abstract]) OR Survival Rates, Cumulative[Title/Abstract])))

(TITLE-ABS-KEY ( "Orthodontic anchorage procedures") OR TITLE-ABS-
KEY ( "Anchorage Procedure, Orthodontic" ) OR TITLE-ABS-KEY (
"Anchorage Procedures, Orthodontic" ) OR TITLE-ABS-KEY ("Orthodontic
Anchorage Procedure” ) OR TITLE-ABS-KEY ( "Procedure, Orthodontic
Anchorage" ) OR TITLE-ABS-KEY ( "Procedures, Orthodontic Anchorage™)
OR TITLE-ABS-KEY ( "Orthodontic Anchorage Techniques") OR TITLE-
ABS-KEY ( "Anchorage Technique, Orthodontic") OR TITLE-ABS-KEY (
"Anchorage Techniques, Orthodontic") OR TITLE-ABS-KEY ( "Orthodontic
Anchorage Technique" ) OR TITLE-ABS-KEY ( "Technique, Orthodontic
Anchorage" ) OR TITLE-ABS-KEY ("Techniques, Orthodontic Anchorage™) OR
TITLE-ABS-KEY ( miniimplant ) OR TITLE-ABS-KEY ( "Mini implant*") OR
TITLE-ABSKEY ( mini-implant* ) OR TITLE-ABS-KEY ( "Orthodontic mini-
implant" ) OR TITLE-ABS-KEY (miniscrew* ) OR TITLE-ABS-KEY
("Orthodontic miniscrew" ) OR TITLE-ABS-KEY ( microscrew™ ) OR TITLE-
ABS-KEY ( "orthodontic Microscrew"))) OR (( TITLE-ABS-KEY
("orthodontic bone screws™ ) OR TITLE-ABS-KEY ( micro-implant* ) OR
TITLE-ABS-KEY ( microimplant* ) OR TITLE-ABS-KEY ( "Skeletal
Anchorage bone screw*" ) OR TITLE-ABS-KEY (tad* ) OR TITLE-ABS-KEY
( "Intraosseous screw*" ) OR TITLE-ABS-KEY ( "Interradicular screw*") OR
TITLE-ABS-KEY ( "Temporary anchorage devices") AND ( ( ( TITLE-ABS-
KEY (titanium) OR TITLE-ABS-KEY ( "Titanium alloy") OR TITLE-ABS-
KEY (ti6al4v ) OR TITLE-ABS-KEY ( "Ti-6Al-4V alloy") OR TITLE-ABS-
KEY ( "Ti-6Al-V4 alloy") OR TITLEABS- KEY ( "titanium 6-aluminum-4-
vanadium" ) OR TITLE-ABS-KEY (tivanium) OR TITLE-ABS-KEY (
"Tytanium R") OR TITLE-ABS-KEY ( "Protasul-64WF alloy" ) OR TITLE-
ABS-KEY (tia) OR TITLE-ABSKEY ( ti-alloy))) AND (( TITLE-ABS-KEY
( "Stainless steel" ) OR TITLE-ABS-KEY ( "Stainless Steels") OR TITLE-ABS-
KEY ( "Steel, Stainless" ) OR TITLE-ABS-KEY ( "Steels, Stainless") OR
TITLE-ABSKEY (ss) OR TITLE-ABS-KEY (steel ) OR TITLE-ABS-KEY (
steels ) OR TITLE-ABS-KEY ( "Stainless 316L") ) OR ( ( TITLE-ABS-KEY (
"Survival rate" ) OR TITLE-ABS-KEY ( "Rate, Survival") OR TITLE-ABS-
KEY ( "Rates, Survival" ) OR TITLE-ABS-KEY ( "Survival Rates") OR
TITLE-ABS-KEY ("Mean Survival Time" ) OR TITLE-ABS-KEY ( "Mean
Survival Times") OR TITLE-ABS-KEY ( "Survival Time, Mean") OR TITLE-
ABS-KEY ( "Survival Times, Mean") OR TITLE-ABS-KEY ( "Time, Mean
Survival" ) OR TITLE-ABS-KEY ( "Times, Mean Survival") OR TITLE-ABS-
KEY ("Cumulative Survival Rate" ) OR TITLE-ABS-KEY ( "Cumulative
Survival Rates" ) OR TITLE-ABS-KEY ( "Rate, Cumulative Survival" ) OR
TITLE-ABS-KEY ( "Rates, Cumulative Survival") OR TITLE-ABS-KEY (
"Survival Rate, Cumulative" ) OR TITLE-ABS-KEY ( "Survival Rates,
Cumulative"))

((‘*‘Orthodontic anchorage procedures’’) OR TOr PICO: (‘ Anchorage Procedure,
Orthodontic’”) ORTOr PICO: (‘‘Anchorage Procedures, Orthodontic’”) OR TOr
PICO: (‘‘Orthodontic Anchorage Procedure’”) ORTOr PICO: (‘‘Procedure,
Orthodontic Anchorage’’) OR TOr PICO: (“‘Procedures, Orthodontic
Anchorage’”) ORTOr PICO: (‘‘Orthodontic Anchorage Techniques’”) OR TOr
PICO: (““Anchorage Technique, Orthodontic’’) ORTOr PICO: (‘ Anchorage
Techniques, Orthodontic’”) OR TOr PICO: (‘‘Orthodontic Anchorage
Technique’”) ORTOr PICO: (“‘Technique, Orthodontic Anchorage’’) OR TOr
PICO: (““Techniques, Orthodontic Anchorage’”) OR (Miniimplant*) OR TOr
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217




Cochrane

PICO: (‘‘Mini implant*’”) OR TOr PICO: (Mini-implant*) OR TOr PICO:
(‘‘Orthodontic mini-implant>’) OR TOr PICO: (Miniscrew*) OR TOr PICO:
(“‘Orthodontic miniscrew’”) OR TOr PICO: (Microscrew*) OR TOr PICO:
(“‘Orthodontic microscrew’’) OR TOr PICO: (‘‘orthodontic bone screws’”) OR
TOr PICO: (Micro-implant*) OR TOr PICO: (Microimplant*) OR TOr PICO:
(“‘Skeletal Anchorage bone screw*’’) OR TOr PICO: (TAD*) OR TOr PICO:
(““Intraosseous screw*’’) OR TOr PICO: (‘‘Interradicular screw*’”) OR TOr
PICO:(*‘Temporary anchorage devices’’) AND ((((Titanium) OR TOr PICO:
(‘“Titanium alloy’”) OR TOr PICO: (Ti6Al4V) OR TOr PICO: (“‘Ti-6Al-4V
alloy’’) ORTOTr PICO: (‘“Ti-6Al-V4 alloy’”) OR TOr PICO: (“‘titanium 6-
aluminum-4-vanadium’’) OR TOr PICO: (Tivanium) ORTOr PICO: (‘‘Tytanium
R’’) OR TOr PICO: (‘‘Protasul-64WF alloy’”’) OR TOr PICO: (TiA) OR TOr
PICO: (Ti-alloy)) AND ((“‘Stainless steel’”) OR TOr PICO: (‘“Stainless Steels’”)
OR TOr PICO: (“‘Steel, Stainless’”’) OR TOr PICO:(‘‘Steels, Stainless’”) OR
TOr PICO: (SS) OR TOr PICO: (Steel) OR TOr PICO: (Steels) OR TOr PICO:
(““Stainless 316L"°))) OR ((*“Survival rate’’) OR TOr PICO: (‘‘Rate, Survival’’)
OR TOr PICO: (“‘Rates, Survival’’) OR TOr PICO:(*‘Survival Rates’’) OR

TOr PICO: (‘“Mean Survival Time’’) OR TOr PICO: (‘‘Mean Survival Times’’)
OR TOr PICO:(*‘Survival Time, Mean’’) OR TOr PICO: (“‘Survival Times,
Mean’’) OR TOr PICO: (‘‘Time, Mean Survival’’) ORTOr PICO: (‘‘Times,
Mean Survival’’) OR TOr PICO: (‘‘Cumulative Survival Rate’”) OR TOr PICO:
(‘‘Cumulative Survival Rates’’) OR TOr PICO: (‘‘Rate, Cumulative Survival’’)
OR TOr PICO: (‘‘Rates, Cumulative Survival’’) ORTOr PICO: (“‘Survival Rate,
Cumulative’’) OR TOr PICO: (‘‘Survival Rates, Cumulative’’))

#1 (“‘Orthodontic anchorage procedures’’):ti,ab,kw OR (‘‘Anchorage Procedure,
Orthodontic’’):ti,ab,kw OR (‘*Anchorage Procedures, Orthodontic’’):ti,ab,kw OR
(“‘Orthodontic Anchorage Procedure’’):ti,ab,kw OR (‘‘Procedure, Orthodontic
Anchorage’”):ti,ab,kw (Word variations have been searched)

#2 (“‘Procedures, Orthodontic Anchorage’’):ti,ab,kw OR (‘‘Orthodontic
Anchorage Techniques’’):ti,ab,kw OR (‘‘ Anchorage Technique, Orthodontic’”)
:ti,ab,kw OR (‘‘Anchorage Techniques, Orthodontic’’):ti,ab,kw OR
(‘‘Orthodontic Anchorage Technique’’):ti,ab,kw (Word variations have been
searched)

#3 (‘“Technique, Orthodontic Anchorage’”):ti,ab,kw OR (*“Techniques,
Orthodontic Anchorage’’):ti,ab,kw OR (Miniimplants):ti,ab,kw OR (‘‘Mini
implants®”):ti,ab,kw OR (Mini-implants:ti,ab,kw (Word variations have been
searched)

#4 (“‘Orthodontic mini-implant’’):ti,ab,kw OR (Miniscrews):ti,ab,kw OR
(“‘Orthodontic miniscrew’”):ti,ab,kw OR (Microscrews):ti,ab,kw OR
(“‘Orthodontic microscrew’’):ti,ab,kw (Word variations have been searched)

#5 (‘‘orthodontic bone screws’”):ti,abkw OR (Micro-implants):ti,ab,kw OR
(Microimplants):ti,ab,kw OR (‘‘Skeletal Anchorage bone screws’’):ti,ab,kw OR
(TADs):ti,ab,kw (Word variations have been searched)

#6 (“‘Intraosseous screws’’):ti,ab,kw OR (“‘Interradicular screws’’):ti,ab,kw OR
(‘“‘“Temporary anchorage devices’’):ti,ab,kw (Word variations have been
searched)

#7 #1 or #2 or #3 or #4 or #5 or #6

#8 (Titanium):ti,ab,kw OR (“‘Titanium alloy’’):ti,ab,kw OR (Ti6Al4V):ti,ab,kw
OR (““Ti-6Al-4V alloy’’):ti,ab,kw OR (“‘Ti-6Al-V4 alloy’’):ti,ab,kw (Word
variations have been searched)

#9 (““titanium 6-aluminum-4-vanadium’’):ti,ab,kw OR (Tivanium):ti,ab,kw OR
(‘““Tytanium R”’):ti,ab,kw OR (‘‘Protasul-64WF alloy’’):ti,ab,kw OR (TiA):
ti,ab,kw (Word variations have been searched)

#10 (Ti-alloy):ti,ab,kw (Word variations have been searched)

#11 #8 or #9 or #10

#12 (““Stainless steel’”):ti,ab,kw OR (“‘Stainless Steels’’):ti,ab,kw OR (*‘Steel,
Stainless’”):ti,ab,kw OR

(““Steels, Stainless’’):ti,ab,kw OR (SS):ti,ab,kw (Word variations have been
searched)

#13 (Steel):ti,ab,kw OR (Steels):ti,ab,kw OR (“‘Stainless 316L"):ti,ab,kw (Word
variations have been searched)

#14 #12 or #13

20




LILACS

Google
Scholar

OpenGray

Clinical
trials

#15 (“‘survival rate’’):ti,ab,kw OR (‘‘Rate, Survival’’):ti,ab,kw OR (*‘Rates,
Survival’”):ti,ab,kw OR (‘‘Survival Rates’”):ti,ab,kw OR (‘‘Mean Survival
Time”’):ti,abkw (Word variations have been searched)

#16 (““Mean Survival Times’’):ti,ab,kw OR (‘‘Survival Time, Mean’’):ti,ab,kw
OR (““Survival Times, Mean’’):ti,ab,kw OR (‘‘Time, Mean Survival’’):ti,ab,kw
OR (““Times, Mean Survival’*):ti,ab,kw (Word variations have been searched)
#17 (“‘cumulative survival rate”’):ti,ab,kw OR (‘‘Cumulative Survival Rates’”)
:ti,ab,kw OR (“‘Rate, Cumulative Survival’’):ti,ab,kw OR (‘‘Rates, Cumulative
Survival’’):ti,ab,kw OR (‘“Survival Rate, Cumulative’’):ti,ab,kw (Word
variations have been searched)

#18 (“‘Survival Rates, Cumulative’’):ti,ab,kw (Word variations have been
searched)

#19 #15 or #16 #17 or #18

#20 #11 and #14

#21 #20 or #19

#22 #7 and #21

(tw:((Orthodontic anchorage procedures) OR (Anchorage Procedure,
Orthodontic) OR (Anchorage Procedures, Orthodontic) OR (Orthodontic
Anchorage Procedure) OR (Procedure, Orthodontic Anchorage) OR (Procedures,
Orthodontic Anchorage) OR (Orthodontic Anchorage Techniques) OR
(Anchorage Technique, Orthodontic) OR (Anchorage Techniques, Orthodontic)
OR (Orthodontic Anchorage Technique) OR (Technique, Orthodontic
Anchorage) OR (Techniques, Orthodontic Anchorage) OR (Miniimplants) OR
(Mini implants) OR (Mini-implants) OR (Orthodontic mini-implant) OR
(Miniscrews) OR (Orthodontic miniscrew) OR (Microscrews) OR (orthodontic
Microscrew) OR (orthodontic bone screws) OR (Micro-implants) OR
(Microimplants) OR (Skeletal Anchorage bone screws) OR (TADs) OR
(Intraosseous screws) OR (Interradicular screws) OR (Temporary anchorage
devicess))) AND (tw:((tw:((tw:((Titanium) OR (Titanium alloy) OR (Ti6Al4V)
OR (Ti-6Al-4V alloy) OR (Ti-6Al-V4 alloy) OR (titanium 6-aluminum-4-
vanadium) OR (Tivanium) OR (Tytanium R) OR (Protasul-64WF alloy) OR
(TiA) OR (Ti-alloy))) AND (tw:((Stainless steel) OR (Stainless Steels) OR
(Steel, Stainless) OR (Steels, Stainless) OR (SS) OR (Steel) OR (Steels) OR
(Stainless 316L))))) OR (tw:((Survival rate) OR (Rate, Survival) OR (Rates,
Survival) OR (Survival Rates) OR (Mean Survival Time) OR (Mean Survival
Times) OR (Survival Time, Mean) OR (Survival Times, Mean) OR (Time, Mean
Survival) OR (Times, Mean Survival) OR (Cumulative Survival Rate) OR
(Cumulative Survival Rates) OR (Rate, Cumulative Survival) OR (Rates,
Cumulative Survival) OR (Survival Rate, Cumulative) OR (Survival Rates,
Cumulative))

Humansto(Orthodontic anchorage procedures OR mini implant OR miniscrew) +
(Titanium AND Stainless steel OR Survival rate)

Orthodontic anchorage procedures AND Stainless Steel AND Titanium

(Mini implant OR Miniscrew OR Micro implant) AND (Steel AND Titanium OR
Survival Rate)

52

540
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MATEPHAJIBI U METO/JbI

Ota

pabota 3aperucTpupoBaHa B 6aze JTAHHBIX

PEKOMEHIALIUSM JIJIs CUCTEMATHIECKUX 0030pOB U MeTa-aHanu30B PRISMA . 16
Kpurepun Brirodenns
[TpuMensamMCh clieayrome KpUTepU oToopa:

PROSPERO
(http://www.crd.york.ac.uk/PROSPERO) nox komom CRD42019129534 u mpoBeieHa COrIacHO



http://www.crd.york.ac.uk/PROSPERO

1.lu3aiin uccneqoBaHus: PaHIOMU3HPOBAHHBIE KIMHUYECKHE UCCIIEA0BAHMUS
(PKW) niu HepaHAOMU3HPOBAaHHBIE KOHTPOIUPYEMbIE KIMHUYECKUE UCCIIE0BaHUS
(KKN), npocrieKTUBHBIE WIN PETPOCIIEKTUBHBIE;

2.IlonynsAnusi: TalMeHThl C HEChbEMHOM ammapaTypoi ¥ He00XO0IUMOCThIO
a0COJIFOTHOM OMOPHI;

3.BmeniarenbCcTBo: MaMeHThl, Y KOTOPBIX UCIOJIb30BAIKMCH CTaibHbie MU,

4.CpaBHEHUE: TALUEHTHI, Y KOTOPBIX MCII0JIb30BAIUCHh TUTaHOBbIE MU

5.PesynpTat: yenemnocts MU;

6.Kputepun uckimoueHus: MarueHThl ¢ JTIOOBIMU 3a00JICBaHUSMUA KOCTHON TKaHU
WM KpaHHO(alMaTbHBIMU CUHIPOMaMU; UCCIIEA0BAaHNUS, UCIOIB3YIOIIHE IPYTHe BUIbI
TADS; cTraTbil ¢ MHEHUSIMHU SKCIIEPTOB, HCCIICIOBAHMS HA )KUBOTHBIX MIIM JJaOOpaTOPHbIE
CTaTb, KIMHUYECKUE CIy4YaH, CEpPUH KIMHUYECKUX CIydaeB, 0030pbl JINTEPATYPhI.

HUcroynnkn nHpopmManuun

ITouck mpoBoauics B 6a3ax manubix PubMed, Scopus, Web of Science, Cochrane, LILACS,
Open-Gray, u Google Scholar. PydHoit mouck HpoOBOAMIICA IOCJE YTEHHUS JIMUTEPATYPHBIX
WMCTOYHUKOB BKIIFOYEHHBIX CTaTel JUIS BBISBIICHUS IOMOJNHUTEIBHBIX HCCICIOBAHUN IO TEeMe.
ITouck pacmmpuiics 3a cdeT HCIoJb30BaHust 0as3el maHHbIX clinicaltrials.gov. Hukakux
OTPaHUYCHH 110 SI3BIKY W JIaTe MyOJIIMKauid He MPUMEHSUIOCh. [ToMCK TPOAOIDKACs 10 WIS
20109.

Crparerusi moucka v or00p uccJjie10BaHuil

ba3pl MaHHBIX HCCIIEAOBAIMCh He3aBucuMO aBymsi mccienoBatensmu (P.M. u D.G.E.).
PasHornmacust ObUTM  yJaXEHBI 4Yepe3 OOCYXKIEHUE W TPHHATHE CIUHOTO pENICHUs, IpU
HeoOxomumocT mnpuberann kK MHeHuio Tpetbero aBtopa (D.N.). Crparerus cocrtosiia B
KOMOHWHAIIMK TOMCKa M0 MEIMIIMHCKOMY mpeaMerHoMmy ykasatemo (MeSH - Medical Subject
Headings), mepekpécTHbIM CChUIKaM W KJIIOYeBbIM cioBam, cBszanHbiM ¢ PICO (Population,
Intervention, Comparison, Outcome - Ilonymnsiius, BmemarensctBo, CpaBHeHue, Pe3ynbrar),
UCTIONB3Ys JIOTMYECKHEe BbIpakeHUs. [loiHasi crpaTerus MOWCKa I KaXJoWh 0a3pl JaHHBIX
n3obpakena B Tabmure 1.

Ccputkm coxpanensl B MeHemkepax cceiiok (EndNote, x9 version; Clarivate Analytics,
Philadelphia, Pa). B nepByto odepens aHaIU3UPOBAINUCH 3ar0JOBKA M AHHOTAIIMU COTJIACHO
KPUTEPUSM BKIIOUCHHUs. BbIOpaHHBIE TONHOTEKCTOBBIE CTAThH IOABEPTIIHCH (DUHAIBLHOMY
otoopy.

OueHka pucKka HeoObEKTUBHOCTH

s KKU puck HeoobekTuBHOCTH (ROB) paccuuTthiBaics coriiacHoO HHCTPyMEHTY ROBINS-I
(Risk of Bias in Non-randomized Studies-of Interventions) (Puck omubku B
HEPaHJOMU3MPOBAHHBIX KIMHHYECKMX HCCIenoBaHuax).l! Uek-IMCT BKIFOYA CIENYIOIHE TPH
TJIABHBIC IOMEHA BO3MOXHBIX OITMOOK: TO BMEIIATEIHCTBA, B IPOIIECCEe BMEMIATENILCTBA U TIOCIIe
Hero. ROB oniennBascs myist Kax10ro 10MeHa U ISl KOHEYHOM OIEHKH KaK « HU3KUID, «CPEIHUI,
«CepbE3HBIIN», KKPUTUUHBIN» U «Heu3BecTHO» (Tabmuua 2).

JIns PKU ucnons3obancs uactpyment Cochrane RoB 2.0'8. Dot uncTpy™meHT oneHuBan
ClleAyIOlUe TMATh TJIaBHBIX JOMEHOB OIMIMOOK: B pPaHAOMHU3AIMH, MPU BBHIIOTHEHHH, H3-3a
MpONycKa TMPEAOCTaBISIeMBbIX JIaHHBIX, NPU OLEHKE MaHHBIX, B BHIOOpPE MpEICTaBICHHUS
pe3yibraToB. ROB omeHuBasics 11si KaXJI0ro JOMEHA W Ui OICHKH B IICJIOM KaK «HU3KHI,
cpeanuii unu Boicokuit». Kaxxapiii ananus ROB ocymiectBisiics nsyms uccienosatesnsamu (P.M. u
D.G.E.), u B ciy4ae pa3HOriacuii OHU KOHCYJIbTHPOBAIKCH ¢ TpeThM aBTopoM (D.N.)

OneHka Ka4ecTBa J0KAa3aTeJILCTB

BxitoueHHble MCCIEN0BaHUS PAHKUPOBAINUCH IO MPOLEHTY ycnemHocty MU cornmacHo
CHCTEMeE TpaJlallii PeKOMEHIAINi, OlleHKH, pa3paborku u skcnepTusbl (GRADEpro Guideline
Development Tool, gradepro.org).!® DTor MHCTpyMEHT oleHHMBaeT 5 mapaMeTpoB KauecTBa
JI0Ka3aTesIbCTB U MIPUCBANBACT UM BBICOKHIA, CPEIHHIA, HU3KUI UM OY4CHb HU3KUIl yPOBEHb.



H3BieyeHue JaHHBIX

IlBa wuccnenoBatenst cobupanu ganabie HesaBucumo (P.M. u D.G.E.), 3amuceiBas
clieAyrolyo HH(OpMaLKIO: aBTOp, T'OJl U MECTO MPOBEAEHUS, THUI HCCIEI0BaHUs, YIYaCTHUKH,
bl MU 1 uX XxapakTepucTHKH, Harpy3Ka, BpeMs 3aKuBJlIeHUs, MecTononoxxkenne MU, nepuon
HaAOJIIO/IeHNs], 11eNb YCTAHOBKH, CTATUCTHUYECKUN aHajM3, OLIEHKA Pe3ylbTaTOB U PE3yJbTaThl.
KosuecTBeHHbIC JaHHBIC OIIEHUBAIUCH C YYETOM OTHOCHTEIBHOIO MoKa3aTtens pucka (risk ratio
- RR). Mera-ananu3 He MPOBOAUIICS M3-3a OOJIBIION METOAOIOTMYECKON T€TEPOreHHOCTH CPEeIU
HCCJIEI0BaHUM, B OCHOBHOM M3-3a Pa3HBIX pa3MEpOB IPYII, Bapuauuil mectononoxenns MU n
BEJIMYUHBI CUJI.

Pesyabrarsl
OT06op uccaenoBanui

DJIeKTPOHHBIN MOUCK BBIABWI B 00mIel caoxuoctu 1680 crateii; 327 B PubMed, 512 B
SCOPUS, 217 8 Web of Science, 20 B Cochrane, 52 8 LILACS, 540 8 Google Scholar, 12 B
Clinical Trials, u 0 B Open-Gray. Ilocne ynanenus ayosimkaroB octaiack 1261 crates. OngHa
CTaThs ObLIa J00ABJICHA JIJI M3y4YEHUS ITOCIIe MAHYyaJIbHOIO MTOMCKA B CIIMCKE HCTOYHUKOB. [Tocie
IIPOYTEHUS 3ar0JIOBKOB U aHHOTAIIMH, OlleHMBaIUCh 20 MOJTHOTEKCTOBBIX CTaTel, B pe3ynbrate 14
ObUTH MCKJTIOUCHBI. [IpUYMHBI UCKIIOUCHUS ObUIM Clieayrolue: in Vitro uccnemoBanus (N = 7),
OIleHKa TOJIbKO oxHoro Buaa MU (n=3), uccnenoBanus Ha KUBOTHBIX (N=3), HepeleBaHTHbBIC
uccnenoanus (N=3; Tabsmia 3). B pe3ysbrate Obln BKIIFOUYCHBI 6 HCTOUYHHKOB (PrcyHok 1).

Ta6anna 2. Bo3amoxxHbIe OMIMOKH U OMEeHbI OO ok cormacHo nHerpyMenty ROBINS-I (Risk
of Bias in Non-randomized Studies-of Interventions) (Puck ommbku B HepaHI0MH3UPOBAHHBIX
KIIMHUYECKHUX MCCIICIOBAHHUSX ).

JlomeH ommoOKku Onucanue

Jlo BMemarenbcTBa

OcHoOBHBIE BiHsIOIINE (aKTOPHI: OOIbIIOE
HECOOTBETCTBUE MEX]IY YHCIIOM YIaCTHUKOB
WM MUHU-UMIUTAHTOB HA TPYIITY, pa3HUIA
xapakTepuctuk MU u ero monoxeHus

HeoOBbeKkTUBHOCTD 3a CUET BIUSHHUS
COIMYTCTBYOIITUX (l)aKTopOB

[IpenB3sTocTh Ipu 0TOOPE MAIIUEHTOB OTcyTCTBHE UETKUX KPUTEPUEB OTOOPA.
HckmoyeHne HEeKOTOPBIX PUEeMIIEMBIX
YYaCTHUKOB WJIM Pa3HHIIA B IEPHOJE

HAOJIIOIEHUS

Ha »>Tane BmemartenbcTBa

Ommubka kiaccupukaluy BMeNIaTenbcTBa | BMmemarenscTBo (mpuMeHsemas cujia, BpeMs
3)KMBJICHUS, 11€JIb YCTAaHOBKH, IIEPH O]

HAOJIIO/ICHNS) HE OMMHUCAHBI KOPPEKTHO

ITociie BMemarenbcTBa

HeoO0beKkTUBHOCTD M3-3a OTKJIOHEHUS
BMEIIATEIbCTBA OT IPEAII0IAraeMoro 1o
IJIaHy

B cnydae cucrematrueckoi pa3HUIIBI MEKITY
uccienyemMoi rpynmnoi (cransasie MU) u
rpynmnoi cpaBHenus (tutanossie M)

Ommbka n3-3a ynmyueHus 4acTH JaHHBIX

ITorepu B HaOMIOIEHNH, HE TIOJTHOCTHIO
cOOpaHHBIE JaHHBIE U UCKIIIOUEHHUE
YYaCTHMKOB M3 aHAJIN3A




Ommbka npu U3MepeHusIx Korpa ycnemHocTs 1 Ipyrue HHTEpeCyromume
napameTpbl OJICYUTAHBI C OIITHOKOI

HeoObeKTUBHOCTD B BBIOODE BriOopouHnblii 10KIa1 0 pe3yibTaTax, Korjaa
MIPEJICTaBICHHBIX PE3YJIbTATOB s deKT BceX U3MEpeHuil He MOTHOCTHIO
U3JI0KEH

Ta6aunua 3. CnucoK UCKITIOUEHHBIX UCCIIEJOBAHUIA U TPUYUHBL

Hcrounuk [IprunHa UCKIIFOUEHUS

Antoszewska et al. (2009) He ucnionp3oBansl 06a Buga MU

Bourggui et al. (2014) He ucnonp3oBansl 06a Buga MU

Brown et al. (2014) HccnenoBanre Ha )KUBOTHBIX

Carano et al. (2005) Hccnenosanwue In vitro

Chen et al. (2018) HccnenoBanwue In vitro

Gritsch et al. (2013) HccnenoBanue Ha )XKHBOTHBIX

Khan et al. (2016) He ucnonp3oBansl 06a Buga MU

Kliauga et al. (2010) Hccnenosanwue in vitro

Natarajan et al. (2017) HccnenoBanue, He CBI3aHHOE C IEISIMHU
o030pa

Pan et al. (2012) Hccnenosanwue in vitro

Scribante et al. (2018) HccnenoBanwe in Vitro

Tseng et al. (2016) HccregoBanwe in Vitro

Tseng et al. (2017) HccnenoBanue in Vitro

Tseng et al. (2017) HccrnegoBanwme in Vitro

XapaKkTepuCTHUKHU MCCJIeI0BAHUI

XapaKTepUCTUKK BKJIFOYCHHBIX HMCCIeIOBaHMK omnucanbl B TaOimuue 4. OToOpaHHBIC
ucciaenoBanus onyosukoBansl B epuoj; ¢ 2009 mo 2019 rr. I1ate uccnenoBanuii siBisitorcs KKU,
yerpipe 3141520 y3 xoTOpHIX MpocTekTHBHBIE M 0HO02! - peTpocniexkTuBHOE. Bee KKU nccnenopanu
BHeaJIbBeOJsipHbIE M.

Cpennuii BospacT manueHToB ObUI OT 16.2%° no 29.6%! mer. B crateax Habmromanack
3HAYMTENbHAS Pa3HUIIA OTHOCHTENBHO YK CIIa UCTOb3yeMbix MU - ot 10 o 386%2 Ha rpymmy.
Onno uccnenoBanne* He ONUCHIBAIO COOTHOIIEHHE MAIMEHTOB 110 MOJIY U UX CPEIHUN BO3PACT.

B aByx crateax'*'® MM ycTaHaBIMBAIMCH Me3UajJbHEE MOJSPOB, B  OIHOM?
UCIIOJIb30BAJIACH B TMOACKYJIOBOM I'peOHE. B0 3aMeueHo, 4TO BeJIMYMHA HAarpy3KH BapbHpoBaia
B 3aBUCHUMOCTH OT 11T YCTaHOBKU: JIUISL PETPAKIIMHA BEPXHETO 3yOHOTO psijia MAaKCUMaJIbHASI CUJIa



obita 227 — 397 r?, Toraa Kak peTpakuus KIBIKOB TpeboBana camoi Hu3koii cuibsl 90 — 100 rtd,
Tpu uccnenosanus®?°?! ye cOOOMIUIM O BETMYMHE ITPUIIATAEMOIl CHIIBI U HE CTaHAaPTH3UPOBAIN
MecTa M 1eH ycTaHOBKH M.

OTHOCHTENILHO THIA CBEPJIEHHS, TPU HMCCIenoBanusa>>2l onmcpBamu pasHblil  TUII
CBEPJICHUS JIJIsl THTAHOBBIX U cTabHBIX M. B omHO?! paboTe uCIoab30BaIl CaMOHape3aloIIre
tutaHoBble MU u camocBepisinue cranpasie MU. B npyrom uccinenoBanuu tutaHoBsie MU
OBLIM CaMOCBEPIIAIIME, B TO BpeMs Kak crambHbie MU Gbumi camoHapesaromme °. B Tpetbem
UCCIIEI0BAHMU® OBLIO TPH TPYMIIBL, B OXHOM MCIIOIB30BAIUCH CAMOCBEPIAINME cTanbHble MU, B
Jpyrou - camocBepisne TutaHoBele MU, B Tpetbeil - camoHapesatomue TutaHoBsle MU. Camblit
JUIMTENBHBIN Tepuo Habmoaenus 6601 12 mecsnes, 4?0, a camplii kopotkmii - 160.8 queii®. Oqna
myOIMKaLys He COOOIMIA O JIUTEILHOCTH IIepHoaa HabmoaeHns. >
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PucyHnok 1. biok-cxema BbISIBJICHUS

[lepeBon pucynka 1.

BeisiBiieHne

PubMed (n=327), SCOPUS (n=512), Web of Science (n=217), Cochrane (n=20), LILACS
(n=52), Google Scholar (n=540), Clinical Trials (n=12), u OpenGray (n=0)
Pyunoii mouck (N=1)

HWccnenosanus nocne yaaneHus gyoaukaros (N=1261)

Hckmoueno nyodsiukaros (N=419)

CKpUHUHT

CkpuHUHT uccnenoBanuii (N=1262)

HccnenoBanust, MCKIIIOYEHHBIE ITOCIIE OIEHKH 3arojioBka/anHoTanuu (n=1242)
[IpuemiieMmocTh

IToHOTEKCTOBBIE CTAThHU, OIICHUBAaEMbIE Ha rpreMiieMocTs (N=20)




HccnenoBanus Ha )KUBOTHBIX (N=2)

Hccnenosanus in-vitro (n=8)

HccnenoBanust, He HCIOJB3YIOIINE MUHU-UMIUIAHTBI U3 JBYX BHI0B MaTepranon (N=3)
4. WccnenoBanus, He CBS3aHHBIE C IEIsIMHU 0030pa (N=1)

Bxirouenue

HccnenoBanus, BKIIOYEHHBIC B KaueCTBEHHBIH cuHTe3 (N=06)

wn e

Puck He0O0OBEKTHBHOCTH B HCCJIEI0BAHUSX

Cpemn KKH, nBa'®? nokaszanu cpennuii puck ROB kak pe3ynbTarT pasHUIBI B JI€YEHHH
MEXy IPYIIIaMU M BIOOPA MPEAIOUTUTEIBHBIX PE3YIbTATOB UCCIICIOBAHUS, APYTHUE TPU CTAThH
nokaszamu Beicokui ROB.3142! Onna?! n3 HUX npescTaBiIsia PETPOCIEKTUBHOE UCCIEN0BAHNE, B
KOTOPOM OTCYTCTBOBaJIa Takasi BakHasi MH(POpPMAIIKsl, KaK BEJIMYHHA CUJIBI, IEPUOJT HAOIIOICHUS,
LeJb YCTAaHOBKM W KpUTepuil mpuemieMoctd. OmHMOKM B CTaTHCTUYECKOM aHalu3e ObLIH
Haliiensl B oxHoii pabore'*. Korma craTMcTMYeckuii aHanm3 B OTOM MCCIENOBAHMU ObLT
HIepenpoBepeH, He ObUIO 0OHAPYKEHO pa3HHUILBI MEXKIY I'PYNIaMH HA B OJHOM M3 CIEAYIOIINX
CTATHCTHYECKUX TECTOB: XM-KBaJPaT, KOTOPHIH MCIOJIb30BAJICS B MCCIEIOBAHUM; TOYHBIH TECT
dumiepa; G tect; buHomuansHbiid; wim RR (BioEstat, version 5.3; Mamiraua Institute, Belem,
Para, Brazil). ITo sToii npuuune ganHas cratha™* mosmyumna Beicokuii ROB. Jlpyras pa6ora®
nonyuyuia Beicokuit ROB B pesynbTare HecooTBeTcTBUil Mexk Ay uncinomM MU B rpynnax, pa3inuyuuit
B ITOJIOXKCHUSX BUHTOB, OTCYTCTBUS YETKMX KPUTEPHEB BKIIOYCHUS M HEJJOCTATOYHOT'O O CAHUS
BMENIATENILCTBA (TIPUMEHSIEMOW CUJIBI, [IEJIN YCTAaHOBKH).

PKWU? noxkasano uuskuii ROB Kak pe3ynbTaT ajaeKBaTHON BBHIOOPKM M CTaHAAPTH3ALMH
MecTa YCTaHOBKH, MCIIOJNB3YEMOM CHIIbI, BPEMEHU HAOJIIOACHHS U 1ISJM UCIOIB30BAHUS B IBYX
rpynnax. Ouenka ROB s Bcex BKIIFOUEHHBIX UCCIIEI0BaHUM Moka3zaHa B Tabmuiax 5 u 6.

Pe3yabTaThl MHAMBUAYAJBHBIX HCCJIET0BAHUM

CaMblii HU3KMH ypPOBEHb YCIIEIIHOCTH, OOHAPYKEHHBIN y cTanmbHbix MU 6bu1 50%, n
camblii Beicokuii - 100%'°. V turanoBsix MU camblii Hu3Kuii ypoBeHb 6bL1 84.46%%°, campiii
BBICOKHH - 100%™,

Tonpko OOHO wucclenOBaHWE IOKa3alo, 4YTO TUTaHOBble MM okazamuce ycrnemHee
CTaJIbHBIX, M YTO OOJIbIIMI YPOBEHb HEyNad BBISABICH HAa BEPXHEH YENOCTH MO CPAaBHEHHIO C
nwkHei'®, Jpyrue mate uccienoBanuii — onno PKU?? n wetbipe KKM315292 — pe nokasanm
CTATHCTHYECKOH pa3HHIIBI MEXK/IY YPOBHEM YCIICHIHOCTH JABYX MaTepuanoB. OiHa CTaThsi HE
coobmiana 06 orropskenud MU HU B 01HO# U3 Tpynm™.

Bo3spact Ob11 onpenensiomum GpakTopom 11t oTTopkeHust MU B IByX HcCiienoBaHUAX
HO OBLIO 3aMEYEHO PACXOKIEHHE PE3yIIbTaTOB. B oHOM cTaThe?® cTapuime nmanuenTsl Obutn Gosee
Ho/iBEepKeHbl oTTopskeHHIo MU, mokaspiBass 5% NOBBIMIEHUS] pUCKa OTTOPXKEHHSI Ha KaXJIbId
JIOTIOJIHHUTENBHBIA TOJl JKM3HH CPeId y4acTHHKOB crapime 30 JieT, Torga Kak B apyrom?t -
nanueHTs Miaanie 35 et mokaseiBany 0osee BRICOKHNA pUCK oTTopkeHns MU. B apyrux nsyx
paborax®?? BospacT He sABisUICS ompeaensiomuM (akTopoM. MU Gompmedt mmHE? OblLIM
ompeseneHbl Kak 0oJiee yCrenHble, B TO BPEMs KaK Jpyras CTaThsi® BBISBUJIA, YTO JAUAMETP U
JUIMHAa HE SBISIOTCA (PakTOpaMu, acCOIMUPOBAHHBIMH C OTTOp)keHMeM MMU. VYcranoBka B
NPUKPEIUIEHHYIO TeCHY?! TaK)Ke CUMTAETCS TIaBHBIM (paKTOpoM cTabuibHocTH MU.

20,21
H

CuHTe3 pe3ybTaToB

Mera-aHanu3 He MPOBOJIWJICA H3-3a T€TEPOr€HHOCTH METOAO0JIOIMH, B OCHOBHOM H3-3a
pa3HbIX pa3zMepoB W Jokanui MU, a Takke BEIMYUHBI CHIIBL. JIJIsT KaXOOro HCCIeqOBaHUS
aHAJM3UPOBAINCH OTHOCUTENBHBIE PUCKH, U Pa3HUIBI MEXIY T'pynnamMu HaiineHo e 6bu1o (Tab.

7).

OneHka KayecTBa 10Ka3aTebCTB
Onenka noka3atenbHocTH cornacHo cucteMe GRADE orobpaxena B Tabmuie 8. KauectBo
JI0Ka3aTeNIbCTB OLCHMBAJIOCh Kak Bbicokoe mid PKU, Tak kak B JaHHOM MCCI€IOBaHUU ObLI



OTJIMYHBIA KOHTPOJIb BIUAIOMUX (PaKTOPOB, aZleKBaTHBINA pa3Mep BHIOOPKU M MaJi0 OTPaHUYCHHH.
Jdna KKM kayecTBO A0Ka3aTENbCTB OLIEHEHO KaK CpEAHEE HM3-3a OrPAHUYEHUN B JM3alHE
KCCIIEIOBAHMS U Pa3JIMUUK MEXIY BMEIIATEIbCTBAMU B I'PYIINax.

OBCYXJIEHUE

ITo Mepe pocTa ucnosp3oBanust MU B OpTOJOHTHH HAYMHAKOT U3Y4aThCs TJIaBHBIC (PaKTOPHI
UX CTAOMIBHOCTH /ISl YMEHBIICHUS pHCKa HeyAad. Y CTaHOBJICHO, YTO HA YPOBEHb YCHEIIHOCTH
cpemu mpounx >0 MOryT BiamATH Takue (haKTOPBI KaK: MECTO YCTAHOBKM'?, OIM30CTh KOPHEH? u
HaBeiku xupyprall. TeM He MeHee, BIMSHME Pa3HBIX MaTEPUAOB, MCIOIb30BAHHBIX MPH
npousBozacTBe MU, Ha UX cTaOMIBHOCTH HE OBLIO 10 KOHIIA TOHSITHO.

Haunbonee wacro mcmonp3yeMblii Matepuan g mpou3BoactBa MU - tutan’, KOTOpBIH
obanaer GoJbIIeil GHOCOBMECTHMOCTBIO, Y€M CTaJIb?®, XOPOIIEH yCTOMYNBOCTBIO K KOPPO3UH H
obecrieunBaeT JIydylOIMd KOHTAKT MEXIy MOBEpXHOCThIO MW W KOCTBIO MaIMeHTa
(ocreomnrerpanuio)?. Crenyer OTMETHTB, YTO CTENEHh OCTEOMHTErpaluy, JocTHraeMoii MU B
OpPTOIOHTHH HHUKE, YEM Y JEHTATbHBIX UMIIIAaHTaToB. %2’ Cpean HeI0CTaTKOB TUTaHOBbIX MU -
BBICOKasI 1[€Ha 10 CPABHEHUIO CO CTAJIbHBIMU U HEOOXOJUMOCTb ITMJIOTHOT'O CBEPJICHHUS B INIOTHOM
xoctn?%28,

24

Cranbuble MU Taxoke HCHONB3YyI0TCA B OPTOJOHTUYECKON MTPaKTUKE, 00J1aJal0T XOPOIIUMHU
MEXaHMYECKUMH  XapaKTEPUCTHKAMH, OONbIIEH CONPOTUBIAEMOCTBIO K MOJNOMKAM H
npoHuKaromei cnocodHoctero.21%%  HekoTopsle uccnenoBanus iN-Vitr0 ¥ Ha KHBOTHBIX
TI0Ka3aIM, 4T0 00a MaTepuaa JarT MOX0KHUE Pe3yIbTaThl OTHOCUTEILHO IIPOYHOCTH HA U3JIOM U
KpydeHue, 2> MeXaHM4eCKyl0 CTaOUIILHOCTh M TUCTOJIOTMYECKHUii oTBeT.?

Pe3romMe 1oxa3aTesILCTB

BONBIIMHCTBO BKIJIFOYEHHBIX MCCIIEIOBAHMIM He OOHAPYKHIIM Pa3HUIBI MEKIY
IBYMs MaTepHajaMH. B 3THX MCCIIEI0BaHUSX MPOLEHT YCIEMHOCTH CTalbHBIX MU BapbupoBai
ot 74.6%2%! o 100%?*° u ms TutaHOBEIX - OT 80.9%%! 10 100%%°. Tompko oqHo KKU coobmmno
O CTATHCTHYECKH 3HAUYMMOI Pa3HULIE MEKIy IByMs rpynmnamu.'* Tem He MEHEe, CTATHCTUYECKHI
aHann3 OBLT TIEPENpOBEpPEH, M 3HAYUMOW pa3HUIBl OOHapykeHo He Owuto. M3-3a Toro, uro
HCcCIIeI0BaHNE UMEET BBICOKHiT ROB, €ro BHIBOMIBI OJKHBI aHATU3HPOBATHCS C OCTOPOKHOCTEIO.

BaXHO MOMYEPKHYTh, YTO HEKOTOPHIE MCCIIEIOBAHMS HE CTAHAAPTU3UPOBAJINA MECTA U LETh
ycranoBkn MM, 32921 | He yTOYHSIIM TPOMODKUTENBHOCTh HAONIOAEHMN,?! U He H3MEpsu
npunokennyio cuiy. 202t Eciim 5T pakTophl MOTYT BIMSATH Ha CTaOMIBHOCTE MU, BasKHO, 9TOGHI
OHU OBLIM KOHTPOJMPYEMBIMH U CTaHJAPTH3UPOBAHHBIMU MEKY ABYMd rpynmamu. HekoTopeie
MCCIIEIOBAHMS, KOTOPBIE HE KOHTPOJMPOBAIM BIUAIOIME (AKTOPHI, HUMEIM OONBLIMHA DPHCK
neyaad, 22! B To BpeMs Kak Te, KOTOPbIE UX KOHTPOJMPOBAJIHM, UMEIU TPOLEHT YCIIEIHOCTH
soime 90%.1%%2 B oxuoii cTaThe He 6bU10 TOTEp MU HM B 0niHO# rpymme.'® Bricokuii ypoBeHb
YCHENIHOCTH, OOHAPYKEHHBIM B 3TOM MCCIIEJOBAHHHU,'® MOKET OBITH CBA3aH C TEM, YTO LEIb
ycTanoBkd MU B HEM - JUCTanM3anus KIBIKOB - TpeOyeT MCIOoIb30BaHus Gonee c1abbix cuil. B
JIOTIOJIHEHNE, YCTAHOBKA MPOHM3BOAMIACH B NPUKPEIUIEHHYIO JECHY Y MAlMEHTOB CO 30POBOii
TIOJIOCTBIO PTa, YTO MPEAPACIIONAraeT K 60Jee yCIemHOMY pe3yabTaTy. HeKkoTopbie BKIIOUEHHbIE
CTaThbU TOBOPAT, YTO MECTO yCTaHOBKM?!, Bo3pacT maumenta’®?!, yemocts!* u nomma MU?
ABIAIOTCS (JAKTOPAMHM, aCCOLMUPOBAHHBIMU CO CTAaOMILHOCTLIO. TeM He MeHee, HeaBHuil MeTa-
anam3,® nokaszan, uro guamerp MU, 1uMHA M IU3aiiH, BO3PACT MALMEHTa, YEIIOCTh HMENH
HE3HAYMTENbHBI >(Q(PEKT Ha ypoBEHb Heyaad. YCTaHOBKA B 00JACTh NPHKPEILICHHOH IECHBI
TECHO CBSI3aHA C BBICOKOM YCIIEIIHOCTBIO, & KypEHHE CBSI3aHO C OTTOp)KeHueM. Jlpyroil mera-
anamm3'? 3akmoumn, 4to ycranHoka MU B pasnuuHble 001acTH TBEPAOro HEOA M, INIABHBIM
00pa3oM, OTCYTCTBME KOHTaKTa C KOPHSAMH, OBLUIM ACCOLMHMPOBAHBI C BBLICOKMM yPOBHEM
ycnemHocTy. JIuTepaTypa rOBOPHT O TOM, 4TO TUTaHOBbIe MU TpeOYIOT NMIOTHOIO CBEPIICHHS B
Oosee WIOTHYIO KocTh?%28 g nmpegoTBpamenns monomok. TeMm He MeHee, MeTa-aHaIu3 ! moKasan
OTCYTCTBHE pa3HUIIEI B IPOLEHTE OTTOPKEHMI, He3aBHUCHMO OT Toro, Obim i MU
CaMOCBEPJIAIMMH UM caMoHapesaromuMu. Tpu uccnenobanus, 152! prmouennsie B 5T0T 0630p,
UCIIOJIB30BAIN Pa3IMYHbIE METOABI CBEPJIEHUS A8 pasHbIX rpymn. OpHa cTaTha®, B KOTOPOH
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OIKCHIBAJIOCH UCIOJIb30BAHUE CAaMOCBEPIISIILIMI TUTaHOBBIX MU, moka3ana npoueHT ycremHoCT
100%, ToT e ypoBeHb OOHApPYKEH Uil CTANbHBIX camoHapesaromux MU. B npyroi paGore?l,
tutaHoBeie MU Obutn camonapesarommmu, a craibHbie MU - camocBepisimiuMu, U ypOBEHb
YCIIEIIHOCTH Y 000MX MaTepuaIoB ObLI CaMblii HU3KUN CPEeld CTaTEH, BKIIOYEHHBIX B 3TOT 0030p;
TEM HE MEHee, Pa3HHUIbl MEXIy TpyIaMd BBIIBICHO He ObIJIO. B TpeTheM wucclienoBaHuU,
WCIOJIb30BABIIEM Kak caMmocBepiisiliue craibHble MU, Tak wu caMoOHapesarolme |
camocBepIsipe TiTaHoBbie MU, pasaunia Mmexay ypoBHem ycrermHoctd (80% - mi1st cTaibHBIX
MU, 97.2% - nns camocBepisimux THTaHOBBIX MU, 89.4% - ny1st camoHape3armux TUTAHOBBIX )
He ObUla CTAaTUCTHMYECKH 3HauuMoOM. CliemoBaTeNbHO, THI CBEpPICHUS HE KAXKETCS BaKHBIM
(daktopom st crabmibHOCTH MU,

HNucrpymert ROBINS-I omernn ROB B AByX HCCleIOBaHHSIX KaK CpETHHMA U Kak
BBICOKHIA - B TPEX OCTalbHBIX, 42! n3-3a pasnuums B IIaHE JEUYEHUs B TPYIIIAX, BHIOOPOYHOCTH
NPENCTABIEHHBIX PE3YJIbTATOB W HEKOPPEKTHOTO CTATHCTUYeCKoro anammsa. PKU? mokasano
Hu3kuii ROB B OCHOBHOM TOTOMYy, YTO HCIOJB30BAIO AaJCKBATHBIA pa3Mep BBIOOPKH U
CTaHJapTU3UPOBAIO MECTO YCTAaHOBKH, NpWUIaraeMyio CHIy, Hepuoj HaOJIIoAeHUNH U Lelb
IpUMEeHEeHHs B 000HX IpyInax.

KauectBo nokazarenbcTB ycnemHoctd MMUM  oneHHMBanoch € MOMOLIBIO HHCTPYMEHTA
GRADE, u noxy4eHnHbIe pe3yibTaThl COBIaam ¢ oneHkoi RoB. KauectBo noka3arenscTB ObU10
BoicoKkuM it PKU, Tak xak paboTta yJ0BIETBOPUTEILHO KOHTPOIMPOBAA BIHSIONME (PAKTOPHI
U BO3MOXHBIE CHCTEMaTH4eckne omuOku. JToro He Habmomanoch B OompmmucTBe KKU,
KOTOpbIE€ JAIOT TOJNIBKO CpPENHUN YPOBEHb JoKazaTenbHOCTH. Jlaxke Ha ¢GoHEe HEoOXOAMMOCTU
JyYIIEero Au3aiHa UCCleI0BaHUN, UMEIOLMECs 10Ka3aTelIbCTBA YKa3bIBAIOT HA TO, YTO MaTepHall,
U3 KoToporo mpousBeaeH MU, He KaxeTcs 3HAYUMOM TEpEMEHHOH Ui obecredeHus
crabusbHOcTH MU. OTHOCHTENBHBIN PUCK BKIIOUEHHBIX HCCleq0BaHuil BappupoBai oT 0.85 no
5, He OBLIO BBISBICHO CTATUCTUYECKH 3HAYMMOHN pa3HUIBI MEXAY YCIIEXOM MUHHUBHUHTOB W3
pa3HbIX MaTepUaIOB HU B OJHOM craThe (Tabmuma 7).

15,20

OrpanuyveHust

KKHU, 314152021 pxrouennplie B TaHHBIA 0030p, MMEIN HEKOTOPBIE OrPAaHUYEHHS B CBOEH
METOJIOJIOTUH U TU3aiHE U CCIIEN0BaHMS, YTO HAIJIO OTpakeHue B orjleHke ROB. Ha ctabunsHOCTh
MU Bausiim Takue (akToOpbl, KaKk TUTHEHA MaI[MeHTa, MECTO YCTaHOBKH, HAaBBIKM XHUpPYpra.
CnenoBatenbHO, 3TH (aKTOPHl HEOOXOIUMO KOHTPOJMPOBATH BO BCEX HCCIEIOBAHMUSIX,
CPaBHUBAIOIIMX CTAJIbHBIE U TUTAaHOBbIE M. XOTs HU OJHO U3 UCCIIEIOBAHUI 3TOT0 HE CIEIAJI0,
YPOBEHB YCIIEITHOCTH MEXAY TPyNIIaMy BCer/ia OblI MTPUMEPHO OAMHAKOBBIM, 32 HCKIIIOUCHHEM
0IHOr0,* B KOTOPOM HE IPENOCTABIIEHO HAEKHBIX JOKA3aTENbCTB.

JIpyroe BO3MOKHOE OrPaHMYEHHE COCTOSIO B TOM, 4TO Jydinee moctymHoe PKH??
OLICHUBAJIO BHealbBeossipHble MU, KOTOpBIE HCIOIB30BAIUCH [JISl pa3HbIX LeJed U UMEIH
pasMmep, ommyarmomuics oT pasmepa MexkopHeBelx MMU. ITostomy PKU, onenmBaromee
MexKopHeBble M He0OX0IMMO ITaBHBIM 00pa3oM H3-3a OFPaHUYEHHMM KayecTBa MMEIOIIHUXCS
KKH. Opnako, menpio 5TOro 0030pa SBJSIACh OIEHKA BIMSHHUS MaTepualia, U3 KOTOPOTO
npousseaeHbl MU, Ha ypoBEeHb YCIIEIIHOCTH UX YCTAHOBKH, BHE 3aBUCUMOCTHU OT TOTr'0, KyJla OHU
OBLIM YCTAaHOBJICHBI, MEXAY KOpHEW WIM B TOJACKYJIOBOH rpebeHb. B PKU Obu1 KOHTPOIB
BO3MOKHBIX BIHUSIONMX ()AaKTOPOB U PaHAOMHU3AIMS MAlMEHTOB, TaK YTO JIFOOBIE BO3MOXKHBIE
pa3nuuus MeXAy TIpylnmamMu cKopee Bcero OyayT o0O0yciOBJI€Hbl HMEHHO MaTepuaioM
usroroBieHus MU, Hexxenu 1pyrumu Gpaktopamu.

Kiannuyeckue 0co0eHHOCTH

Y4uTsiBas BOSMOXHYIO OTPaHUYEHHOCTD JJOKa3aTENbCTB, PE3YJIbTAThI BCE JKE IOKA3bIBAIOT,
YTO MaTepuai M3TOTOBJIEHUS - TUTaH WJIM CTalb - HE WUIrpaeT poiau B crabuibHOocTH MU.
CootBercTBeHHO, cTanbHble MU - 3T0 Xopommii BeIOOp H3-3a Oojiee HU3KOH CTOMMOCTH U
COIIOCTABUMBIX C TUTAHOBBIMU MU KIIMHUYECKUX PE3YJILTATOB.



Ta6auma 4. O6001IeHNEe JTaHHBIX UCCIICIOBAHHUM, BKIFOYEHHBIX B 0030p*

Agrop, rogx, Tun Vuactauku (n), | MU (n) Xapakrepuctuku | BenmuuuHa cuiib
cTpaHa UCCIICTOBAHUS M/X (n), u MU (nvHa, U BpeMs
BO3pAaCT (IHCIIO MaTepHan) 3a)KUBIICHUS
JIET)
Chang et al. PKUA 386 772 Camocsepisitine | 227-397 T
(2019), 76/310 386 — SS OrthoBoneScrew | HemesieHHAs
TaitBann?? 24.3 386 - Ti (Newton’s A Ltd, | marpyska
10.3-59.4 Taiwan). 2 MM x
12 MM
Ashith et al. «Split mouth» 10 20 Camocgepisitine | M3HagambHO -
(2018), Unpua'* | KKU - 10-SS cransaele MU 50-70 r, nanee
- 10-Ti (S.K. Surgicals, MOBBIIIIEHUE JI0
15-25 India) 1.3mmx 8 | 150T;
MM HEMEICHHAs
Harpyska
Bollero et al. «Split mouth» 15 30 Camomnapesatomue | 90-100 r;
(2018), KKU 6/9 15-SS crainpHble MU HEMeJICHHAs
Uranus'® 16.2+4.6 15-Ti (Leone, Italy) 1.5 | marpyska
MM X 8 MM
Camocsepisiue
TUTaHOBBIE MU
(Spider Screw,
Italy) 1.5 mm x 8
MM
Tsai et al. [pocnekTnBHOE 139 254 Camocsepmsinne | Cuna He
(2016), KK 25/114 151 - SS cranbHbie MU: yKa3aHa, paHHsIs
Kuraii® 25.7+£7.5 103 - Ti (Syntec Scientific | u mozauas
12-56 Corp, Taiwan) 2 Harpyska
MM X 12 Mm; 2 MM
x 10 Mm; 2 MM X 8
MM.
Yao et al. PerpocnexktusHoe | 220 496 Camocsepismniye Cuna He
(2015), KKHA 66/154 161-SS cranpHbie MU: yKa3aHa, paHHsA
TaitBanp?! 29.3 335-Ti (Kwung-Jer, W TIO3HSS
- Taiwan) — Harpyska
CamoHapesatoue
TUTaHoOBbIE MI:
(Leibinger,

Germany) -




Wu et al. [pocrekTHBHOE 166 395 CamocBepiisine
(2009), KK 35/131 20-SS cranbHsie MU:
TaitBaup® 26.5+8.9 375-Ti (Syntec Scientific

- Corp, Taiwan) 1.5
nin 2 MM X 10 mnun
12 MM
CamMonapesaromue
TUTaHOBBEIE MU:
(Dentos, Korea)
1.1,1.2,1.3, 1.4,
1.5mwm 1.7 Mm X
7, 8 win 10 mm
CamocBepusuue
TuTaHoBble MU
(Mondel Medical
System, Germany)
1.5 umm 2.0 MM x
11 mau 13 MM

AKKHU 0003Ha49aeT KOHTPOIUPYEMOe KIMHUYECKoe uccienoBanue; JK - sKeHIMHbI; M -MYyKUUHBL;
MU — munn-umiutant; PKU — pangoMu3npoBaHHOE KIMHHYECKOE HCCIeOBaHuE; SS —
HEep)KaBeroas CTaib; 11— THTaH.

Tabaununa 4. [1ponomkenue

Jlokanus MU Ilepuon Lens CTraTtuCcTUYECKA Meronp! oueHku | Pe3ynbTarhl
HaOMIONEHUST | yCTAaHOBKH aHaNu3 pe3ynabTara

IonckynoBoit 6 mecsineB Perpakuus y2TecT INoaBmxHOCTH VYceneumHocTs:
rpeOeHb BCETO Bcero: 93.7%

BEPXHETO SS:93%

3yOHOrO psiza Ti: 94.3%
Mexny 12 mecsinen IIpsamas onopa | Tect Manna-Yutan | IlonBHkHOCTB VYcenemHocTs:
IpeMoIsipaMu ¥ | Wi Oostee JUIs u y%rect Bcero: 70%
MOJISIpaMH nociue peTpaknuu en SS: 50%
BEpXHEH 1 3aBepIICHHE masse Ti: 90%
HUDKHEN JICYCHHUS
YeJFOCTH
Ipukpernennas | 160.8+23 aus | [Ipsimas onopa | - [MonBMXHOCTD YcneuHocTh:
JlecHa, I Bceero: 100%
Me3halIbHEe IHACTAIU3ALUU SS: 100%
BEPXHHX KJIBIKOB Ti: 100%
MOJISIPOB
Paznbre obnactu | 12 mecsues Perpakius — | AHanus MeToaoM Brinanenue, YcnemHocTs:
BEpXHEH U 152 (61.8%) Kamnana-Matiiepa ¢ | 6omb, nHbekus | Beero: 85.82%
HIDKHEH [MpoTpaxmyst — | JOT-paHTOBBIMHU WIIN SS:86.75%
YEITIOCTH 8 (2.8%) TECTaMH B MOJIEITb narojiorndyeckue | Ti: 84.46%

WHTpYy3us — 52 | nponopoHaIbHBIX | ©3MEHEHUS B

(19.7%) puckoB Kokca OKPYKaIOIIHX

AnpaliTuHr — MSATKMX TKaHAX

26 (10.2%)

VYcunenue

omops — 10

(3.1%)

BAMP -6

(2.4%)




Pazubie odnactu | He ykazano He ykaszano y2tect, 06001eHHOe | BRimanenue uan | YCIENTHOCTS:
BEepXHEH 1 yPaBHEHHUE OLEHKH | TOJBHKHOCTb, Bcero: 78.83%
HIKHEN GEE u otHOmIEHHE | KOTOpas HE IlepBas
YETFOCTH IIAHCOB MOJXKET MMIUTAHTaINsA
BBIJICPIKUBATH SS: 74.6%
HarpysKy Ti: 80.9%
Pasnbie obnact | 6 MecsIeB He ykaszano ¥>TeCT ¥ TOUHBIH [MoxBuxKHOCTE VYcnenHocTs:
BEpXHEH U Tect Ouinepa Bcero: 89.9%
HYDKHEN SS: 80%
YeJII0CTH Ti: 90.2%

Tabamnna 5. Puck ommOku B 0TOOpaHHBIX HEPAHIOMU3UPOBAHHBIX MCCIEA0BAHUSIX

Jomensr/Muctpyment ROBINS-I
Jo BmermarenscTBa  |[Ipw BEITOTHEHUH [Tocie BBITIOJTHECHUH BMEIIATEIbCTBA
BMEIIATEIHCTBA
ABTOp Puck Puck Puck Puck Puck Puck Puck OOmas
HeOOBEK | HEOOBEK | OIIMOKHU OLIHOKH OLINOKH OIIHOKHU OLINOKH B OLIEHKA
TUBHOCT | TUBHOCT | Kilaccudu | m3-3a nu3-3a npu BEIOOpE pucka
Hu3-32 | ¥ IIpU Kariuu OTKJIOHCH | IPOIyCcKa | M3MEPEHHs | MPENCTaBisic | HEOOBEKTH
omuboK | oTbope BMeIIaTeN | us JIaHHBIX X MBIX BHOCTH
(myTaHW | y9acTHH | bCTBa BMeIIaTel pe3yabTaToB
11139 KOB bCTBA OT
HCCIIEeI0 TIJIAHOBOT
BaHUSA o
Ashith et | Huskuit | Huskmii | Huskwmid Huzkwmid Huzkwmid Bricokuii | Huskuit Bricokuii
al.
(2018)%
Bollero et | Cpennwmii | Huskmii | Huskwid Cpenuuii | Huskwuid Huzkuit Huskuii Cpennuit
al.
(2018)*
Tsaietal. | Huskuit | Huskwii | Cpemunit | Cpennuii | Cpenuuii | Huskwid Cpenuuit Cpenuuit
(2016)%°
Wau et al. Bricoku | Boicoku | Beicokuii | Cpennuit | Huskwii Huzxuit Huzkuii Bricoxuit
(2009)® u i
Yaoetal. | Cpennuii | Boicoku | Boicokuii | Cpemnuii | Cpennuii | CpemHuit Husknit Bricokuii
(2015)* i
Taﬁ.lmua 6. Pruck HEOOBEKTUBHOCTH B PAHAOMU3NPOBAHHOM KIIMHUYCCKOM HUCCIICIOBAHUHU
ABTOp Heo6bexktuBHocts | HeOOBEKTHBHOCTD Omnodka u3-3a Ommodka HeobwexktuBHOCTS | OOmmas
B IIpouecce W3-3a OTKJIOHCHUSA IponycKa NJaHHbIX I/I3M6p€HI/Iﬁ n3-3a 01111461(3.
panaoMusanuu BMEIIATCJIbCTBA OT pe3yiibTara BBI60pO'—[HOCTI/[
IIJIaHOBOT'O TIPEACTaBICHUA
pe3ynbTaToB
Chang | Huskuit Huzkuit Huszkuit Huzkuit | Huzkwii Huszkuit
etal.
(2019)%2




Ta6amuna 7. OtHocutenbhble pucku (RR) nccnenopanmii @

Hccnenoanne | Tun MU | OtTopkenue | Ycemex Hroro RR/CI Yuc.
Ashith et al. SS 5 5 10 5/0.70- 071
(2018)14 TI 1 9 10 35.50

Bolleroetal. |SS 0 15 15 - -
(2018)15 TI 0 15 15

Tsai et al. SS 20 131 151 0.85/0.46— |.370
(2016)20 TI 16 87 103 1.57

Wu et al. SS 4 16 20 2.03/0.80- |.142
(2009)3 TI 37 338 375 5.13

Yao et al. SS 41 120 161 1.33/0.94— |.066
(2015)21 TI 64 271 335 1.88

Chang et al. SS 27 359 386 1.23/0.47—- | .277
(2015)22 TI 22 364 386 1.41

a Cl (confidence interval) o6o3na4aer qoBeputenbHblil HHTEpBad, MU — Munu-umiiant; RR —
OTHOCHUTEJBHBIN PUCK; SS — HepxkaBerowiast craip; 1| - TuTan

Ta6auna 8. GRADE Tabnuna npoduiis 10Ka3aTeabCTB

O1eHKa YBEpEHHOCTH Kon-s0o MU
Ne Juzaitn Puck Hecornacosa | Kocennocts | HerounocTs Cranbbl | Turano | YBepe | Baxu
Hccnen | uccrnenoBaHUs HEOOBEKTHBH | HHOCTB e MuHH- | ble MUHH- | HHOCT | OCTb
OBaHUS ocTH UMIUIAHT | UMIUIAHT | b

BI Bl

YpoBeHb yCNenHoCTH

5 Hepannomusuposan | Beicokwmii Cepbesnas ® | He snaunmas | He 3nauumas | 287/357 720/838 Cpenn | Kputn
HOE MCCIICI0BaHHE (80.4%) (85.9%) stst YHas
+++
1 PanmomusupoBanno | He 3naummenii | He 3naunmas | He 3naunmast | He smaunmas | 359/386 364/386 Bsicok | Kputn
€ HMCCIe/I0OBaHne (93.0%) (94.3%) as+++ | uHas

+

2 JIBa uiccienoBaHus mokasanu cepbé3nbie 3HaueHus: ROBINS.
B pccnenyeMslx rpynnax npyucyTCTBOBAJA FeTepOreHHOCTb.

BBIBO/bI

e OCHOBBIBasICh Ha OIPAaHMYCHHOW JIOKa3aTeNbHOW 0a3e, MOXKHO TMPEINOJI0XKHUTh, YTO
MaTepuall, UCIOJb30BaHHBIA B MPOU3BOJACTBE MU — cTanb UM TUTAH — HE SBISIETCS
TJIaBHBIM (PAaKTOPOM I UX ycremHOoCTH. [103ToMy OPTOIOHT TOJDKEH KOHTPOJMPOBATH
npyrue (GakTOphl JUIA TOCTHKEHUS JIydIlero pe3yJbTaTa, HalpuMep, MeCTO YCTaHOBKH,
0JIM30CTh KOpHEH, HABBIKH XUPYypra v TUTUEHY MaIlUeHTA.

e boJiee kauecTBEHHBIE HCCIIEAOBAHNS HEOOXOIMMBI JIJ1s ITOMCKAa OKOHYATEILHOI'0 OTBETA Ha
JTAHHBINA BOIIPOC.



e Cranp mpeacTaBsIeTCA XOPOUIMM MaTEepHAIIOM A1 opTogoHTHYeckux MU u3-3a Gonee
HHU3KOM CTOMMOCTH, YeM TUTaHOBEIe MU, 1 comocTaBUMOM KIMHHUYCCKOM
3(h(HEKTUBHOCTH.
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Systematic Review Article

Stainless steel or titanium mini-implants?
A systematic review

Paulo Mecenas?; Daybelis Gonzalez Espinosa®; Paula Coutinho Cardoso?; David Normando®

ABSTRACT

Objectives: To investigate whether there was a difference in success rates when stainless steel
(SS) was compared to titanium mini-implants (MIs) in orthodontic patients.

Materials and Methods: PubMed, Cochrane, Scopus, Web of Science, Lilacs, Google Scholar,
Clinical Trials, and OpenGray were searched without restrictions. A manual search was also
performed in the references of the included articles. Studies comparing the success rate between
SS and titanium Mis were included. Risk of bias (RoB) was assessed using the ROBINS-I (Risk of
Bias in Non-randomized Studies-of Interventions) Tool or RoB 2.0 according to the study design.
The level of evidence was assessed through GRADE (Grading of Recommendation, Assessment,
Development, and Evaluation).

Results: Six studies met the eligibility criteria. One study was a randomized clinical trial that
evaluated extraalveolar Mls, and nonrandomized trials examined interradicular Mls. The RCT
presented a low RoB, two nonrandomized trials presented a moderate risk, and three presented a
high risk. The quality of the evidence was high for the randomized clinical trial and moderate for the
nonrandomized trials. Most studies found no difference between materials, with good success rates
for both (SS, 74.6%—100%; titanium: 80.9%—100%) and only one study, with a high RoB, showed a
higher success rate with titanium Mis (90%) when compared with SS (50%). A quantitative analysis
was not because of the great heterogeneity among the studies.

Conclusions: Although limited, the current evidence seems to show that the material used is not a
major factor in the success rate of MlIs. Because it has a lower cost than titanium and presents similar
clinical efficiency, SS is a great material for orthodontic Mis. (Angle Orthod. 2020;90:587-597.)

KEY WORDS: Mini-implant; Stainless steel; Titanium; Success rate; TADs; Review

INTRODUCTION

The development of temporary anchorage devices
(TADs) extended the possibility for orthodontic move-
ment. Compared with traditional means of anchorage,
TADs provided simpler orthodontic mechanics, greater
patient comfort, reduction of treatment time, no
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dependence on patient collaboration, and minor
anchorage loss."?

The most commonly used TADs are miniplates and
mini-implants (Mls). MIs are small enough to be placed
in different sites, allowing them to be used routinely in
daily orthodontic practice. They have a lower cost than
miniplates and require simple handling techniques,
which allow them to be installed and removed easily.
With the advent of extraalveolar Mls, Mls can be also
used in cases that require higher forces and large
amounts of movement.®*

Mls are used for various situations from mass
retraction and occlusal plane correction to simpler
movements such as tooth intrusion or uprighting.>”
Most available MIs are made of titanium, but SS Mls
are also commonly found. Despite the distinct charac-
teristics between these two materials, both fulfill the
biomechanical prerequisites of devices used for
orthodontic anchorage.®°
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MIs must remain stable from their installation to the
end of the mechanics employed, and factors such as
location, surgeon’s ability, and patient hygiene can
influence their success.®*'"'? Although some meta-
analyses have evaluated risk factors for Ml failure,'*®
none investigated how different materials used to
manufacture Mls affected their success rate. Recently
published studies did not reach consensus about this
issue.'™ This systematic review aimed to investigate
whether there was a difference in the success rates
when SS was compared with titanium Mis in ortho-
dontic patients.

MATERIALS AND METHODS

This work was registered at the PROSPERO
database (http://www.crd.york.ac.uk/PROSPERQ) un-
der registration code CRD42019129534 and per-
formed according to PRISMA (Preferred Reporting
ltems for Systematic Review and Meta-Analysis)
guidelines.'®

Eligibility Criteria
The following selection criteria were adopted:

1. Study design: randomized clinical trials (RCTs) or
nonrandomized trials (CCT), prospective or retro-
spective;

2. Population: patients with fixed appliances needing
TADs;

3. Intervention: patients in whom stainless steel (SS)
MIs were used;

4. Comparison: patients in whom titanium Mis were
used,;

5. Outcome: success rate of Mis; and

6. Exclusion criteria: Patients with any bone disease or
craniofacial syndrome; studies that used other types
of TADs; opinion articles, animal or laboratorial
studies, case reports, case-series, and literature
reviews.

Information Sources

The following databases were searched: PubMed,
Scopus, Web of Science, Cochrane, LILACS, Open-
Gray, and Google Scholar. A hand search was
conducted by reading the references of the included
articles for eventual additional relevant studies. The
search was extended to the database clinicaltrials.gov.
No restriction on language or date of publication was
applied. The search was continued until July 2019.

Search Strategy and Study Selection

The databases were searched independently by two
reviewers (P.M. and D.G.E.). Disagreements were
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settled through discussion and consensus and, when
necessary, a third author’s opinion (D.N.) was consult-
ed. The search strategy was developed through a
combination between MeSH, entry terms, and key-
words related to the PICO (Population, Intervention,
Comparison, Outcome) strategy using Boolean oper-
ators. The full search strategy for each database is
illustrated in Table 1.

The citations were saved in a reference manager
(EndNote, x9 version; Clarivate Analytics, Philadel-
phia, Pa) and, at first, titles and abstract were analyzed
according to the eligibility criteria. The selected articles
were evaluated by full text, and a final selection was
determined.

Risk of Bias Assessment

For the CCTs, the risk of bias (RoB) was performed
following the ROBINS-I (Risk of Bias in Non-random-
ized Studies-of Interventions) tool." The checklist
included the following three main domains of bias:
preintervention, intervention, and postintervention. The
RoB was judged for each domain and for overall
evaluation as low, moderate, serious, critical, or no
information (Table 2).

For the RCTs, the Cochrane RoB 2.0 tool® was
used. This tool assessed the following five main bias
domains: bias arising from the randomization process,
bias as a result of deviations from the intended
interventions, bias as a result of missing outcome
data, bias in the measurement of the outcome, and
bias in the selection of the reported results. The RoB
was judged for each domain and for overall evaluation
as low, some concerns, or high. Each analysis of RoB
was made by two researchers (P.M. and D.G.E.) and,
in the case of disagreement, a third reviewer (D.N.)
was consulted.

Evaluation of Quality of Evidence

The included studies were given a quality grade
related to the MI success rate in accordance with the
grading of recommendation, assessment, develop-
ment, and evaluation (GRADEpro Guideline Develop-
ment Tool, gradepro.org).” This tool considered five
aspects for rating the quality of evidence as high,
moderate, low, or very low.

Data Extraction

Two reviewers collected the data independently
(P.M. and D.G.E.), recording the following items:
author, year and location, type of study, participants,
type of MI and their characteristics, loading force,
and healing time, MI location, follow-up period,
purpose of installation, statistical analysis, outcome
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Table 1. Search Strategy for Electronic Databases

Database Keywords Results

PubMed CCCCCCeeeereCea«orthodontic anchorage procedures[MeSH Terms]) OR Orthodontic anchorage 327
procedures[Title/Abstract]) OR Anchorage Procedure, Orthodontic[Title/Abstract]) OR Anchorage
Procedures, Orthodontic[Title/Abstract]) OR Orthodontic Anchorage Procedure[Title/Abstract]) OR
Procedure, Orthodontic Anchoragel[Title/Abstract]) OR Procedures, Orthodontic Anchorage[Title/Abstract])
OR Orthodontic Anchorage Techniques|Title/Abstract]) OR Anchorage Technique, Orthodontic[Title/
Abstract]) OR Anchorage Techniques, Orthodontic[Title/Abstract]) OR Orthodontic Anchorage
Technique[Title/Abstract]) OR Technique, Orthodontic Anchoragel[Title/Abstract]) OR Techniques,
Orthodontic Anchorage([Title/Abstract]) OR Miniimplant*[Title/Abstract]) OR Mini implant*[Title/Abstract])
OR Mini-implant*[Title/Abstract]) OR Orthodontic mini-implant[Title/Abstract]) OR Miniscrew*[Title/
Abstract]) OR Orthodontic miniscrew[Title/Abstract]) OR Microscrew*[Title/Abstract]) OR orthodontic
Microscrew[Title/Abstract]) OR orthodontic bone screws|[Title/Abstract]) OR Micro-implant*[Title/Abstract])
OR Microimplant*[Title/Abstract]) OR Skeletal Anchorage bone screw*[Title/Abstract]) OR TAD*[Title/
Abstract]) OR Intraosseous screw*[Title/Abstract]) OR Interradicular screw*[Title/Abstract]) OR Temporary
anchorage devices[Title/Abstract])) AND (((((((((((((((((Titanium[MeSH Terms]) OR Titanium[Title/Abstract])
OR Titanium alloy[MeSH Terms]) OR Titanium alloy[Title/Abstract]) OR Ti6Al4V/[Title/Abstract]) OR Ti-6Al-
4V alloy[Title/Abstract]) OR Ti-6Al-V4 alloy[Title/Abstract]) OR titanium 6-aluminum-4-vanadium([Title/
Abstract]) OR Tivanium[Title/Abstract]) OR Tytanium RJ[Title/Abstract]) OR Protasul-64WF alloy[Title/
Abstract]) OR TiA[Title/Abstract]) OR Ti-alloy[Title/Abstract])) AND (((((((((Stainless steel[MeSH Terms])
OR Stainless steel[Title/Abstract]) OR Stainless Steels[Title/Abstract]) OR Steel, Stainless[Title/Abstract])
OR Steels, Stainless[Title/Abstract]) OR SS[Title/Abstract]) OR Steel[Title/Abstract]) OR Steels[Title/
Abstract]) OR Stainless 316L[Title/Abstract]))) OR (((((((((((((((((Survival rate[MeSH Terms]) OR Survival
rate[Title/Abstract]) OR Rate, Survival[Title/Abstract]) OR Rates, Survival[Title/Abstract]) OR Survival
Rates|[Title/Abstract]) OR Mean Survival Time[Title/Abstract]) OR Mean Survival Times[Title/Abstract]) OR
Survival Time, Mean([Title/Abstract]) OR Survival Times, Mean[Title/Abstract]) OR Time, Mean
Survival[Title/Abstract]) OR Times, Mean Survival[Title/Abstract]) OR Cumulative Survival Rate[Title/
Abstract]) OR Cumulative Survival Rates[Title/Abstract]) OR Rate, Cumulative Survival[Title/Abstract]) OR
Rates, Cumulative Survival[Title/Abstract]) OR Survival Rate, Cumulative[Title/Abstract]) OR Survival
Rates, Cumulative[Title/Abstract])))

Scopus ( ( ( TITLE-ABS-KEY ( "Orthodontic anchorage procedures"”) OR TITLE-ABS-KEY ( "Anchorage Procedure, 512
Orthodontic") OR TITLE-ABS-KEY ( "Anchorage Procedures, Orthodontic") OR TITLE-ABS-KEY (
"Orthodontic Anchorage Procedure") OR TITLE-ABS-KEY ( "Procedure, Orthodontic Anchorage") OR
TITLE-ABS-KEY ( "Procedures, Orthodontic Anchorage") OR TITLE-ABS-KEY ( "Orthodontic Anchorage
Techniques") OR TITLE-ABS-KEY ( "Anchorage Technique, Orthodontic") OR TITLE-ABS-KEY (
"Anchorage Techniques, Orthodontic") OR TITLE-ABS-KEY ( "Orthodontic Anchorage Technique") OR
TITLE-ABS-KEY ( "Technique, Orthodontic Anchorage") OR TITLE-ABS-KEY ( "Techniques, Orthodontic
Anchorage") OR TITLE-ABS-KEY ( miniimplant ) OR TITLE-ABS-KEY ( "Mini implant™) OR TITLE-ABS-
KEY ( mini-implant*) OR TITLE-ABS-KEY ( "Orthodontic mini-implant") OR TITLE-ABS-KEY (
miniscrew™) OR TITLE-ABS-KEY ( "Orthodontic miniscrew") OR TITLE-ABS-KEY ( microscrew*) OR
TITLE-ABS-KEY ( "orthodontic Microscrew") ) ) OR ( ( TITLE-ABS-KEY ( "orthodontic bone screws") OR
TITLE-ABS-KEY ( micro-implant*) OR TITLE-ABS-KEY ( microimplant*) OR TITLE-ABS-KEY ( "Skeletal
Anchorage bone screw™") OR TITLE-ABS-KEY ( fad”) OR TITLE-ABS-KEY ( "Intraosseous screw*")
OR TITLE-ABS-KEY ( "Interradicular screw™") OR TITLE-ABS-KEY ( "Temporary anchorage devices") )
) ) AND ( ( ( ( TITLE-ABS-KEY ( titanium ) OR TITLE-ABS-KEY ( "Titanium alloy") OR TITLE-ABS-KEY (
tial4v') OR TITLE-ABS-KEY ( "Ti-6Al-4V alloy") OR TITLE-ABS-KEY ( "Ti-6Al-V4 alloy") OR TITLE-
ABS-KEY ( "titanium 6-aluminum-4-vanadium”) OR TITLE-ABS-KEY ( tivanium ) OR TITLE-ABS-KEY (
"Tytanium R") OR TITLE-ABS-KEY ( "Protasul-64WF alloy") OR TITLE-ABS-KEY ( tia ) OR TITLE-ABS-
KEY ( ti-alloy ) ) ) AND ( ( TITLE-ABS-KEY ( "Stainless steel") OR TITLE-ABS-KEY ( "Stainless Steels")
OR TITLE-ABS-KEY ( "Steel, Stainless") OR TITLE-ABS-KEY ( "Steels, Stainless") OR TITLE-ABS-
KEY ( ss) OR TITLE-ABS-KEY ( steel ) OR TITLE-ABS-KEY ( steels ) OR TITLE-ABS-KEY ( "Stainless
316L") ) ) ) OR ( ( TITLE-ABS-KEY ( "Survival rate") OR TITLE-ABS-KEY ( "Rate, Survival") OR
TITLE-ABS-KEY ( "Rates, Survival") OR TITLE-ABS-KEY ( "Survival Rates") OR TITLE-ABS-KEY (
"Mean Survival Time") OR TITLE-ABS-KEY ( "Mean Survival Times") OR TITLE-ABS-KEY ( "Survival
Time, Mean") OR TITLE-ABS-KEY ( "Survival Times, Mean") OR TITLE-ABS-KEY ( "Time, Mean
Survival") OR TITLE-ABS-KEY ( "Times, Mean Survival") OR TITLE-ABS-KEY ( "Cumulative Survival
Rate") OR TITLE-ABS-KEY ( "Cumulative Survival Rates") OR TITLE-ABS-KEY ( "Rate, Cumulative
Survival") OR TITLE-ABS-KEY ( "Rates, Cumulative Survival") OR TITLE-ABS-KEY ( "Survival Rate,
Cumulative") OR TITLE-ABS-KEY ( "Survival Rates, Cumulative") ) ) )
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Table 1. Continued

Database Keywords Results

Web of Science ((“Orthodontic anchorage procedures”) OR TOPICO: (“Anchorage Procedure, Orthodontic”) ORTOPICO: 217
(“Anchorage Procedures, Orthodontic”) OR TOPICO: (“Orthodontic Anchorage Procedure”) ORT OPICO:
(“Procedure, Orthodontic Anchorage”) OR TOPICO: (“Procedures, Orthodontic Anchorage”) ORTOPICO:
(“Orthodontic Anchorage Techniques”) OR TOPICO: (“Anchorage Technique, Orthodontic”) ORT! OPICO:
(“Anchorage Techniques, Orthodontic”) OR TOPICO: (“Orthodontic Anchorage Technique”) ORTOPICO:
(“Technique, Orthodontic Anchorage”) OR TOPICO: (“Techniques, Orthodontic Anchorage”) OR
(Miniimplant*) OR TOPICO: (“Mini implant*”) OR TOPICQO: (Mini-implant*) OR TOPICO:(“Orthodontic
mini-implant”) OR TOPICO: (Miniscrew*) OR TOPICO: (“Orthodontic miniscrew”) OR TOPICO:
(Microscrew*) OR TOPICO: (“Orthodontic microscrew”) OR TOPICO: (“orthodontic bone screws”) OR
TOPICO: (Micro-implant*) OR TOPICO: (Microimplant*) OR TOPICO: (“Skeletal Anchorage bone screw*”)
OR TOPICO: (TAD*) OR TOPICO: (“Intraosseous screw*”) OR TOPICO: (“Interradicular screw*”) OR
TOPICO:(“Temporary anchorage devices”) AND ((((Titanium) OR TOPICO: (“Titanium alloy”) OR
TOPICO: (Ti6Al4V) OR TOPICO: (“Ti-6Al-4V alloy”) ORTOPICO: (“Ti-6Al-V4 alloy”) OR TOPICO:
(“titanium 6-aluminum-4-vanadium”) OR TOPICO: (Tivanium) ORTOPICO: (“Tytanium R”) OR TOPICO:
(“Protasul-64WF alloy”) OR TOPICO: (TiA) OR TOPICO: (Ti-alloy)) AND ((“Stainless steel”) OR TOPICO:
(“Stainless Steels”) OR TOPICO: (“Steel, Stainless”) OR TOPICO:(“Steels, Stainless”) OR TOPICO: (SS)
OR TOPICO: (Steel) OR TOPICO: (Steels) OR TOPICO: (“Stainless 316L"))) OR ((“Survival rate”) OR
TOPICO: (“Rate, Survival”) OR TOPICO: (“Rates, Survival”) OR TOPICO:(“Survival Rates”) OR
TOPICO: (“Mean Survival Time”) OR TOPICO: (“Mean Survival Times”) OR TOPICO:(“Survival Time,
Mean”) OR TOPICO: (“Survival Times, Mean”) OR TOPICO: (“Time, Mean Survival”’) ORTOPICO:
(“Times, Mean Survival”) OR TOPICO: (“Cumulative Survival Rate”) OR TOPICO: (“Cumulative Survival
Rates”) OR TOPICO: (“Rate, Cumulative Survival”) OR TOPICO: (“Rates, Cumulative Survival”)
ORTOPICO: (“Survival Rate, Cumulative”) OR TOPICO: (“Survival Rates, Cumulative™))))

Cochrane #1 (“Orthodontic anchorage procedures”):ti,ab,kw OR (“Anchorage Procedure, Orthodontic”):ti,ab,kw OR 20
(“Anchorage Procedures, Orthodontic”):ti,ab,kw OR (“Orthodontic Anchorage Procedure”):ti,ab,kw OR
(“Procedure, Orthodontic Anchorage”):ti,ab,kw (Word variations have been searched)

#2 (“Procedures, Orthodontic Anchorage”):ti,ab,kw OR (“Orthodontic Anchorage Techniques”):ti,ab,kw
OR (“Anchorage Technique, Orthodontic”):ti,ab,kw OR (“Anchorage Techniques, Orthodontic”):ti,ab,kw
OR (“Orthodontic Anchorage Technique”):ti,ab,kw (Word variations have been searched)

#3 (“Technique, Orthodontic Anchorage”):ti,ab,kw OR (“Techniques, Orthodontic Anchorage”):ti,ab,kw
OR (Miniimplant$):ti,ab,kw OR (“Mini implant$”):ti,ab,kw OR (Mini-implant$):ti,ab,kw (Word variations
have been searched)

#4 (“Orthodontic mini-implant”):ti,ab,kw OR (Miniscrew$):ti,ab,kw OR (“Orthodontic miniscrew”):ti,ab,kw
OR (Microscrew$):ti,ab,kw OR (“Orthodontic microscrew”):ti,ab,kw (Word variations have been searched)
#5 (“orthodontic bone screws”):ti,ab,kw OR (Micro-implant$):ti,ab,kw OR (Microimplant$):ti,ab,kw OR
(“Skeletal Anchorage bone screw$”):ti,ab,kw OR (TAD$):ti,ab,kw (Word variations have been searched)
#6 (“Intraosseous screw$”):ti,ab,kw OR (“Interradicular screw$”):ti,ab,kw OR (“Temporary anchorage
devices”):ti,ab,kw (Word variations have been searched)

#7 #1 or #2 or #3 or #4 or #5 or #6

#8 (Titanium):ti,ab,kw OR (“Titanium alloy”):ti,ab,kw OR (Ti6Al4V):ti,ab,kw OR (“Ti-6Al-4V alloy”):ti,ab,kw
OR (“Ti-6Al-V4 alloy”):ti,ab,kw (Word variations have been searched)

#9 (“titanium 6-aluminum-4-vanadium”):ti,ab,kw OR (Tivanium):ti,ab,kw OR (“Tytanium R”):ti,ab,kw OR
(“Protasul-64WF alloy”):ti,ab,kw OR (TiA):ti,ab,kw (Word variations have been searched)

#10 (Ti-alloy):ti,ab,kw (Word variations have been searched)

#11 #8 or #9 or #10

#12 (“Stainless steel”):ti,ab,kw OR (“Stainless Steels”):ti,ab,kw OR (“Steel, Stainless”):ti,ab,kw OR
(“Steels, Stainless”):ti,ab,kw OR (SS):ti,ab,kw (Word variations have been searched)

#13 (Steel):ti,ab,kw OR (Steels):ti,ab,kw OR (“Stainless 316L"):ti,ab,kw (Word variations have been
searched)

#14 #12 or #13

#15 (“survival rate”):ti,ab,kw OR (“Rate, Survival”):tiab,kw OR (“Rates, Survival”):ti,ab,kw OR (“Survival
Rates”):ti,ab,kw OR (“Mean Survival Time”):ti,ab,kw (Word variations have been searched)

#16 (“Mean Survival Times”):ti,ab,kw OR (“Survival Time, Mean”):ti,ab,kw OR (“Survival Times,
Mean”):ti,ab,kw OR (“Time, Mean Survival”):ti,ab,kw OR (“Times, Mean Survival”):ti,ab,kw (Word
variations have been searched)

#17 (“cumulative survival rate”):ti,ab,kw OR (“Cumulative Survival Rates”):ti,ab,kw OR (“Rate,
Cumulative Survival”):ti,ab,kw OR (“Rates, Cumulative Survival”):ti,ab,kw OR (“Survival Rate,
Cumulative”):ti,ab,kw (Word variations have been searched)

#18 (“Survival Rates, Cumulative”):ti,ab,kw (Word variations have been searched)

#19 #15 or #16 #17 or #18

#20 #11 and #14

#21 #20 or #19

#22 #7 and #21
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Table 1. Continued

Database Keywords Results

LILACS (tw:((Orthodontic anchorage procedures) OR (Anchorage Procedure, Orthodontic) OR (Anchorage 52
Procedures, Orthodontic) OR (Orthodontic Anchorage Procedure) OR (Procedure, Orthodontic
Anchorage) OR (Procedures, Orthodontic Anchorage) OR (Orthodontic Anchorage Techniques) OR
(Anchorage Technique, Orthodontic) OR (Anchorage Techniques, Orthodontic) OR (Orthodontic
Anchorage Technique) OR (Technique, Orthodontic Anchorage) OR (Techniques, Orthodontic
Anchorage) OR (Miniimplant$) OR (Mini implant$) OR (Mini-implant$) OR (Orthodontic mini-implant) OR
(Miniscrew$) OR (Orthodontic miniscrew) OR (Microscrew$) OR (orthodontic Microscrew) OR (orthodontic
bone screws) OR (Micro-implant$) OR (Microimplant$) OR (Skeletal Anchorage bone screw$) OR (TAD$)
OR (Intraosseous screw$) OR (Interradicular screw$) OR (Temporary anchorage devices$))) AND
(tw:((tw:((tw:((Titanium) OR (Titanium alloy) OR (Ti6Al4V) OR (Ti-6Al-4V alloy) OR (Ti-6Al-V4 alloy) OR
(titanium 6-aluminum-4-vanadium) OR (Tivanium) OR (Tytanium R) OR (Protasul-64WF alloy) OR (TiA)
OR (Ti-alloy))) AND (tw:((Stainless steel) OR (Stainless Steels) OR (Steel, Stainless) OR (Steels,
Stainless) OR (SS) OR (Steel) OR (Steels) OR (Stainless 316L))))) OR (tw:((Survival rate) OR (Rate,
Survival) OR (Rates, Survival) OR (Survival Rates) OR (Mean Survival Time) OR (Mean Survival Times)
OR (Survival Time, Mean) OR (Survival Times, Mean) OR (Time, Mean Survival) OR (Times, Mean
Survival) OR (Cumulative Survival Rate) OR (Cumulative Survival Rates) OR (Rate, Cumulative Survival)
OR (Rates, Cumulative Survival) OR (Survival Rate, Cumulative) OR (Survival Rates, Cumulative)))))

Google Scholar Humans+(Orthodontic anchorage procedures OR mini implant OR miniscrew)+(Titanium AND Stainless 540
steel OR Survival rate)

OpenGray Orthodontic anchorage procedures AND Stainless Steel AND Titanium 0

Clinical trials (Mini implant OR Miniscrew OR Micro implant) AND (Steel AND Titanium OR Survival Rate) 12

assessment, and outcomes. The quantitative data from Web of Science, 20 from Cochrane, 52 from

analysis was evaluated through risk ratio (RR). A LILACS, 540 from Google Scholar, 12 from Clinical

meta-analysis was not performed because of the Trials, and 0 from OpenGray. After removing dupli-

large methodological heterogeneity among the stud-
ies examined, principally because of the different
sizes and location of Mls, as well as the amount of
force used.

cates, 1261 studies remained. One article was added
for screening after a hand search of the references in
the included articles. After reading the titles and
abstracts, 20 articles were evaluated by full text, and
RESULTS 14 were excluded. The reasons for exclusion were as
follows: in vitro studies (n = 7), evaluation of only one
type of MI (n = 3), animal studies (n =2), and study not

The electronic search revealed a total of 1680 related to the research objective (n=1; Table 3). As a
articles: 327 from PubMed, 512 from SCOPUS, 217 result, six articles were included (Figure 1).

Study Selection

Table 2. Bias and Domains Considered in Risk of Bias Evaluation According to the ROBINS-I (Risk of Bias in Non-randomized
Studies-of Interventions) Tool

Domain Bias Description
Preintervention
Bias as a result of confounding Baseline confounding: large discrepancy in the number of participants or mini-implants per group
Mini-implant characteristics confounding: differences in mini-implants charactheristics and his location
Bias in selection of participants Absence of clear eligibility criteria
into the study Exclusion of some elegible participants or difference between the follow-up period
Intervention
Bias in classification of When the intervention status (applied force, healing time, purpose of installation, follow-up period)
interventions was not described correctly
Postintervention
Bias as a result of deviations In the occurrence of systemic differences between the intervention group (stainless steel mini-
from intended interventions implants) and the comparation group (titanium mini-implants)
Bias as a result of missing data In the event of loss of follow-up, incomplete data collection and exclusion of participants in the
analysis
Bias in measurement of the When success rates or other parameters of interest were measured with error
outcomes
Bias in selection of the reported Selective reporting of results when the effects of all measurements of results were not fully reported
results
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Table 3. List of Excluded Studies With Reason

Reference Reason for Exclusion

Antoszewska et al. (2009)
Bourggui et al. (2014)
Brown et al. (2014)
Carano et al. (2005)
Chen et al. (2018)
Gritsch et al. (2013)

Khan et al. (2016)
Kliauga et al. (2010)
Natarajan et al. (2017)

No use of both types of mini-implants
No use of both types of mini-implants
Animal study
In vitro study
In vitro study
Animal study
No use of both types of mini-implants
In vitro study
Studies not related with the research
objective
In vitro study
In vitro study
In vitro study
In vitro study
In vitro study

Pan et al. (2012)
Scribante et al. (2018)
Tseng et al. (2016)
Tseng et al. (2017)
Tseng et al. (2017)

Study Characteristics

The characteristics of the included studies are
described in Table 4. Selected articles were published
between 2009 and 2019. Five studies were CCTs,
four®'+152° were prospective and one®*' retrospective.
All CCTs investigated interradicular Mls. Only one®
study was a RCT that investigated extraalveolar Mls.

The mean age of participants ranged from 16.2'° to
29.6%" years. Great differences among the articles were
observed regarding the number of MIs used that
ranged from 10" to 386 per group. Only one study'
did not describe the number of male/female subjects
and the mean age of patients.

In two articles,'~' the Mls were installed mesially to
the molars, whereas one® used extraalveolar Mls in the
infrazygomatic crest. It was observed that the loading
forces ranged according to the purpose of installation:
for maxillary retraction, the highest load used was 227 to
397 g, whereas the canine retraction required the
lowest forces, 90 to 100 g." Three studies®***?' did not
report the loading forces applied and did not standardize
the installation sites and purposes of Ml.

In relation to drill type, three studies®'**' used
different types of drills for the titanium and SS groups.
One?' article used predrilled titanium MIs and self-
drilling SS Mis. In another study, titanium Mis were
self-drilling, whereas the SS MIs were predrilled™ In a
third study,® three groups were used, one composed of
self-drilling SS Mls, another composed of self-drilling
titanium Mils, and a third composed of predrilled
titanium Mis. The greatest follow-up period was 12
months,'**° and the lowest was 160.8 days."* Only one
study did not report the follow-up period.*'

RoB Within Studies

Regarding the CCTs, two'** showed moderate RoB
as a result of the differences in treatment between
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Figure 1. Flow diagram of study identification.

groups and the selection of results presented, whereas
the other three articles presented a high RoB.*'*?' One?’
of those was a retrospective study in which important
information was lacking such as the force applied,
follow-up period, installation purpose, and eligibility
criteria. An error in the statistical analysis was found in
one study. When the statistical analysis of this article
was reevaluated, no differences were detected in any of
the following statistical tests: chi-square, which was
used in the article; Fisher exact test; G test; binomial; or
RR (BioEstat, version 5.3; Mamiraua Institute, Belém,
Para, Brazil). For this reason, the study' received a high
RoB. Another study® received a high RoB as a result of
discrepancies between MI numbers by group, differenc-
es in MI locations, absence of clear eligibility criteria,
and poor description of interventions (applied force,
purpose of installation).

The RCT?* exhibited a low RoB as a result of an
adequate sample along with standardization of the site of
installation, the force used, the follow-up time, and the
purpose of use forthe two groups. The evaluations of RoB
for all included studies are presented in Tables 5 and 6.

Results of Individual Studies

The lowest success rate found for SS Mis was
50%,' and the highest was 100%.'®* Regarding
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titanium Mls, the lowest success rate found was
84.46%,*° and the highest was 100%."®

Only one study reported that titanium MIs showed
higher success rates than SS Mls and that a higher
implant failure was found in the upper jaw when
compared with the lower jaw." The other five studies—
one RCT?® and four CCTs®*'*?°?'—did not report
statistical differences between the success rates of
the two materials. One article did not report Ml losses
in either group.

Age was a determinant factor for Ml failures in two
studies,?**' but divergent results were found. In one
article,® older patients were more susceptible to Ml
failures, resulting in a 5% increase in failure risk for
every 1-year increase in age among participants older
than 30 years, whereas in another® study, patients
younger than 35 years presented a higher risk of Mi
failure than those older than 35 years. In two other
studies,*?** age was not a determinant factor. A Ml with
a longer length®® was cited as more prone to success,
whereas another article® found that diameter and
length were not factors associated with MI failure.
Installation in the attached gingiva®' was also cited as a
major factor for Ml stability.

Synthesis of Results

A meta-analysis was not performed because of the
heterogeneity of methodologies, mainly because of the
different sizes and locations of Mls, as well as the
amount of force used. The RR for each study was
analyzed, and no differences between the groups were
found (Table 7).

Assessment of the Quality of Evidence

The evaluation of the evidence according to GRADE
is described in Table 8. The quality of evidence was
rated as high for the RCT as this work had excellent
control of confounding factors, an adequate sample
size, and few limitations. For the CCTs, the quality of
evidence was rated as moderate because of the
limitations of the study designs and differences
between the intervention of groups.

DISCUSSION

With the increasing use of Mls in orthodontics, major
factors for their stability began to be investigated to
decrease the failure rate. It was reported that success
rates could be affected by factors such as installation
site,” root proximity,?® and surgeon ability" among
others.®>*° Nevertheless, the influence of different
materials used to manufacture Mls on their stability
was not clear.

593

The most commonly used material for the manufac-
turing of Mls is titanium,* which presents better
biocompatibility than SS,?° good resistance to corrosion
and provide direct contact between the MI surface and
the patient's bone (osseointegration).”® It is noteworthy
that the degree of osseointegration achieved in ortho-
dontic Mls is lower when compared with dental
implants.®®” Among the disadvantages for titanium Mls
are the higher price when compared with SS and the
need for prior drilling in very dense bone.?*?®

SS Mis are also used in orthodontics and present
great mechanical properties and better resistance to
breakage and penetration capability.>'**® Some in vitro
and animal studies have shown that the two materials
present similar results with respect to fracture strength
and torsion,? mechanical stability, and histological
responses.?

Summary of Evidence

Most of the articles included®'>**** found no differ-
ence between the two materials. In these studies, the
success rate for SS Mis ranged from 74.6%°' to
100%" and for titanium ranged from 80.9%*' to
100%."® Only one CCT reported a statistical difference
between the groups.™ Nevertheless, statistical analy-
sis was reevaluated, and no significant difference was
detected. Because of this, this study showed a high
RoB, and its conclusions should be analyzed with
caution.

It is important to emphasize that some studies did
not standardize the installation sites and purpose of
Mls,*2°2" did not specify the time of follow-up,®" and
did not measure the forces used.*?**' If these
factors might influence the stability of the Mls, it is
essential that they be controlled and standardized
between the two groups. Some studies that did not
control the confounding factors obtained high rates
of failure,?®?' whereas those that controlled these
factors had success rates above 90%,'** and in
one article there was no loss of Mls in any group.'™
The high success rate found in that study'® may
have been the result of the purpose of the Mis
because canine distalization required the use of a
lighter force. In addition, the installation occurred in
the attached gingiva in patients with good oral
health, characteristics that are predisposed to a
higher success rate. Some included articles report-
ed that the installation site,>' patient age,®®?' jaw of
insertion,™ and MI length® were factors associated
with stability. A recent meta-analysis,*® however,
showed that Ml diameter, length and design, patient
age, and jaw of insertion had little effect on the
failure rate. Insertion into attached gingiva was
strongly related to higher success rates, whereas
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Table 4. Summary of the Data From the Studies Included in This Review?

Participants (n), Loading Force
Author, Year, and Type of M/F (n), and and Healing
Location Study Age (Years) Mis (n) Characteristics of Mls (Length, Material) Time
Chang et al. RCT 386 772 Self-drilling OrthoBoneScrew (Newton’s A 227-397 g;
(2019), Taiwan® 76/310 386 — SS Ltd, Taiwan). TADs 2 mm X 12 mm immediate
243 386 - Ti loading
10.3-59.4
Ashith et al. Split mouth 10 20 Self-drilling SS MI: (S.K. Surgicals, India) 1.3 Initial 50-70 g
(2018), India™ CCT - 10 -SS mm X 8 mm until 150 g;
- 10— Ti Self-drilling Ti MI: (Dentos, Korea) 1.3 mm X immediate
15-25 years 8 mm loading
Bollero et al. Split mouth 15 30 Predrilling SS MI: (Leone, Italy) 1.5 mm X 8 90-100 g;
(2018), ltaly™ CCT 6/9 15-S8S mm; immediate
16.2 = 4.6 15 - Ti Self-drilling Ti MI: (Spider Screw, Italy) 1.5 loading
mm X 8 mm
Tsai et al. (2016), Prospective 139 254 Self-drilling SS MI: (Syntec Scientific Corp, —; early and late
China® CCT 25/114 151 —= SS Taiwan) 2 mm x 12 mm; 2 mm x 10 mm; 2 loading
2567 £75 103 —Ti mm x 8 mm.
12-56 Self-drilling Ti MI: (Huang-Liang Bio-medical

Technology, Taiwan) 2 mm x 11 mm, 2
mm x 9 mm; 1.5 mm x 9 mm.

Yao et al. (2015), Retrospective 220 496 Self-drilling SS MI: (Kwung-Jer, Taiwan) - —; early and late
Taiwan®' CCT 66/154 161 - SS loading
29.3 335-Ti Pre-drilling Ti MI: (Leibinger, Germany) -
Wu et al. (2009), Prospective 166 395 Self-drilling SS MI: (Syntec Scientific Co., —; late loading
Taiwan?® CCT 35/131 20 - SS Taiwan) 1.5 or 2.0 mm X 10 or 12 mm

26.5 + 8.9 375 -Ti Predrilling Ti Ml: (Dentos, Korea) 1.1, 1.2,
- 1.3,1.4,15, 0or 1.7 mm X 7, 8, or 10 mm
Self-drilling Ti MI: (Mondel Medical System,
Germany) 1.5 or 2.0 mm X of 11 or 13
mm

2 CCT indicates controlled clinical trial; F, female; M, male; MI, mini-implant; NS, not specified; RCT, randomized clinical trial; SS, stainless
steel; TAD, temporary anchorage devices; Ti, titanium.

smoking was related to failure. Another meta- The literature reported that titanium Mls need prior
analysis' concluded that insertion in palatal sites drilling in higher density bones®**® to avoid fractures.
and mainly no contact with roots were both However, a meta-analysis®' showed no difference in
associated with great success rates. failure rates whether the Mls were self-drilling or

Table 5. Risk of Bias in Nonrandomized Studies Selected

Domains/ROBINS-I Tool

Preintervention Intervention Postintervention
Risk of Risk of Bias  Risk of Bias as a Risk of Risk of Risk of Bias in ~ General
Risk Bias in the in the Result of Deviation Bias as Bias in the  the Selection of Judgment
of Bias of Selection of Intervention From Planned a Result of Measurement Reported of Risk of
Author Confusion Participants Classification Intervention Missing Data  of Results Results Bias
Ashith et al. (2018)"*  Low Low Low Low Low High Low High
Bollero et al. (2018)"* Moderate Low Low Moderate Low Low Low Moderate
Tsai et al. (2016)*° Low Low Moderate Moderate Moderate Low Moderate Moderate
Wu et al. (2009)° High High High Moderate Low Low Low High
Yao et al. (2015)* Moderate High High Moderate Moderate Moderate Low High
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Table 4. Extended

595

Methods of
Follow-Up Outcome
Location of Ml Period Purpose of Installation Statistical Analysis Assessment Outcomes
Infrazigo-matic 6 months Retraction of entire ¥? test Mobility Success rate:
crest maxillary arch Overall: 93,7%
SS: 93%
Ti: 94.3%
Between premolar 12 months or Direct anchorage for en Mann-Whitney test Mobility Success rate:
and molar in treatment masse anterior and y? test Overall: 70%
maxillary and conclusion retraction SS: 50%
mandibular whichever is Ti: 90%
arches earlier
Attached gingiva, 160.8 = 23 Direct anchorage for - Mobility Success rate:
mesial to days canine distalization Overall: 100%
maxillary molars SS: 100%
Ti: 100%
Various sites of 12 months Retraction - 152 (61.8%) Kaplan-Meier Loosening, pain, Success rate:
mandible and Protraction - 8 (2.8%) survival analyses infection, or Overall: 85.82%
maxilla Intrusion - 52 (19.7%) with log-rank pathologic SS: 86.75%;
Upright - 26 (10.2%) tests and Cox changes in Ti: 84.46%;
Reinforced proportional- surrounding soft Survival rate:
anchorages - 10 hazards model tissues Overall: 81.6%
(3.1%) SS: 79%
BAMP - 6 (2.4%) Ti: 84.2%
Various sites of NS NS X2 test, GEE model Loosening or Success rate:
mandible and and Odds Ratio mobility that Overall: 78,83%
maxilla could not First implantation:
withstand SS: 74.6%
orthodontic Ti: 80.9%
loading
Various sites of 6 months NS ¥? test or Fisher Mobility Success rate:
mandible and exact test Overall: 89.9%
maxilla SS: 80%
Ti: 90.2%

predrilled. Three studies®'*>*' included in this review did
not use the same type of drilling for both groups. One
article,' which used self-drilling titanium Mis, obtained
a success rate of 100%, the same rate found for
predrilled SS Mils. In another article,® titanium Mis
were predrilled and SS Mis were self-drilling, and the
success rates were the lowest for both materials
among the articles included in this review; nonetheless,
no differences were found between the groups. A third
study used self-drilling SS Mls and both predrilled and

Table 6. Risk of Bias in the Randomized Study

self-drilling titanium MIs and, despite the differences
among success rates (80% for SS Mls, 97.2% for self-
drilling titanium Mls, 89.4% for predrilled titanium MIs),
they were not statistically significant. Therefore, the
type of drilling did not seem to be an important factor
for the stability of the Mls.

The ROBINS-I tool evaluated the RoB in two studies
as moderate'* and as high in three others®'**' as a
result of limitations such as differences in treatment of
groups, selection of reported results, and incorrect

Domains/RoB 2.0

Bias Arising Bias as a
From the Result of Deviation Bias as a Bias in Bias in Selection
Randomization From Intended Result of Missing Measurement of the Reported Overall
Author Process Interventions Outcome Data of the Outcome Result Bias
Chang et al. (2019)* Low Low Low Low Low Low
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Table 7. RR of the Studies*

MECENAS, ESPINOSA, CARDOSO, NORMANDO

Study Ml Type Failure Success Total RR/CI P Value

Ashith et al. (2018)™* SS 5 5 10 5/0.70-35.50 .0716
Tl 1 9 10

Bollero et al. (2018)™ SS 0 15 15 - -
Tl 0 15 15

Tsai et al. (2016)* SS 20 131 151 0.85/0.46—-1.57 .3706
Tl 16 87 103

Wu et al. (2009)* SS 4 16 20 2.03/0.80-5.13 1420
Tl 37 338 375

Yao et al. (2015)* SS 41 120 161 1.33/0.94-1.88 .0660
Tl 64 271 335

Chang et al. (2015)* SS 27 359 386 1.23/0.47-1.41 2774
Tl 22 364 386

2 Cl indicates confidence interval; MI, mini-implant; RR, risk ratio; SS, stainless steel; Tl, titanium.

statistical analysis. The RCT** presented a low RoB
mainly because it used an adequate sample size and
standardized the site of installation, the force used, the
time of follow-up, and the purpose of use for both groups.

The quality of evidence of MI success rate was
measured using the GRADE tool and presented results
consistent with the assessment of RoB. The quality of
evidence was high for the RCT once this article
satisfactorily controlled confounding factors and possi-
ble bias. This was not seen in most CCTs, generating a
moderate quality of evidence. Even with the need for
better designed studies, the available evidence indi-
cated that the material used to manufacture Mls
appeared not to be an important variable for stability.
The RR of included studies ranged from 0.85 to 5, but
no statistical difference was found in any article (Table
7), demonstrating that the Ml material was not a risk
factor for failure.

Limitations

The CCTs®'*'52%2" included in this review had some
limitations in their methodologies and study designs,
which impacted their RoB assessment. Factors such
as patient hygiene, installation site, and surgeon ability
influenced the stability of the MI. Consequently, these
factors should be controlled in all studies comparing
SS and titanium Mis. Although not all studies did this,
the success rates between groups were always close

Table 8. GRADE Evidence Profile Table

in almost all of the articles, with the exception of one,™
which did not present reliable evidence.

Another possible limitation was that the best available
article, a RCT,?® evaluated extraalveolar Mls, which
were used for different purposes and had different sizes
than the interradicular Mls. Therefore, a RCT evaluating
interradicular MI is necessary mainly because of the
limited quality of the existing CCTs. Nonetheless, the
aim of this review was to assess the influence of the
material used to manufacturing the Ml on its success
rate, no matter if it was installed between the roots or in
the infrazygomatic crest. In the RCT, there was control
of possible confounding factors and randomization of
the samples, so any possible difference between the
groups would have been a result of the material rather
than to other factors.

Clinical Considerations

Considering the available limited evidence, the results
showed that the material used, titanium or SS, was not
relevant to the stability of MlIs. Accordingly, SS Mls are a
good option because they have a lower cost and have
shown clinical results similar to those made of titanium.

CONCLUSIONS

- Based on the limited scientific evidence, it appears
that the material used to manufacture MIls—steel or

Certainty Assessment

No. of Mini-implants

No. of Study Risk of Stainless Steel Titanium

Studies Design Bias Inconsistency Indirectness Imprecision Mini-Implant Mini-Implant Certainty Importance

Success rate

5 Nonrandomized Serious®  Serious® Not serious Not serious 287/357 (80.4%) 720/838 (85.9%) @®®ddo Critical
studies Moderate

1 Randomized Not Not serious Not serious Not serious 359/386 (93.0%) 364/386 (94.3%) ®®HD Critical
trial serious High

2 Two studies showed serious ROBINS.
® There are some heterogeneity in the study sample.
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titanium—is not a major factor for their success rate.
Therefore, orthodontists must control other factors to
achieve better success rates, such as installation site,
root proximity, surgeon ability, and patient hygiene.

 High-quality studies are needed to find a definitive
answer on this issue.

« With a lower cost than titanium and similar clinical
efficiency, SS seems to be a great material for
orthodontic Mls.
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