rocnik 16
¢. 1.2007

Odborna prace

ORTODONCIE

Skeletalni kotveni miniSroubyv: indikace a klinické aplikace
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Souhrn

Jsou popsany druhy minisroub( a pridatnych prvkt, anatomické lokality vhodné pro zavedeni, klinické apli-
kace, chirurgicky a radiograficky protokol. Je diskutovano hodnoceni minisroub( pro intraoraini ortodontické
kotveni, jejich vyhody, nevyhody a mozné komplikace (Ortodoncie 2007,16, €. 1, s. 24-32).

Abstract

The types of miniscrews, auxiliary, anatomical sites, clinical application and surgical and radiographic protocol

are described. Evaluation of miniscrews for intraoral bone anchorage in orthodontic therapy is discussed; their
advantages, disadvantages and possible complications are presented (Ortodoncie 2007,16, No. 1, p. 24-32).
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Uvod

Intraoralnikotvenivzdy predstavovalo jista omezeni
pri ortodontické lecbeé.

~,MUzeme skeletalni kotveni pouzit k ortodontic-
kému pohybu zub( a k ortopedickému pohybu &e-
listi?" Tuto otazku si polozili T. D. Creekmore a M. K.
Eklund v roce 1983 [1]. Byli prvnimi ortodontisty, ktefi
pouZzili maly kovovy Sroubek, uspésné odolavajici po
uritou dobu pulsobeni konstantni ortodontické sily,
s jehoz pomoci zménili polohu frontalniho Useku
chrupu, aniZ se Sroubek uvolnil, infikoval a plsobil bo-
lest. Tento pripad oteviel zcela novou éru zajisténi kot-
veni v pribéhu ortodontické IéEby. Na svou dobu byl
ale popsany princip, bohuZzel, povazovany za prilis mo-
dernia pro kazdodenni pouziti byl vniman jako prilis in-
vazivni.

Proto byla tato mySlenka na dlouho opusténa a kjeji
renesanci doslo teprve pred nékolika lety. Na konci
osmdesatych let se pozornost fady ortodontistll za-
méfila na zajisténi ortodontického kotveni pomoci
dentalnich implantata [2, 3, 4, 5]. Dentalni implantaty
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Introduction

Intraoral anchorage has always represented a limi-
tation in orthodontics.

,,Might skeletal anchorage be applied to orthodon-
tic tooth movement and orthopedic jaw movement?”,
with this question T.D. Creekmore and M.K. Eklund in
1983 [1 ] were the first orthodontists to suggest the use
of a metal screw of small dimension, that could with-
stand a constant force over a long period of time of
adequate magnitude to reposition an entire anterior
maxillary dentition without becoming loose, infected,
painful, or pathologic. This case opened a totally new
area for managing the anchorage during treatment,
but probably at that time was too modern and seen
astooinvasive for a daily use. Therefore the procedure
was abandoned till very recent years.

At the end of eighties, numerous orthodontists focu-
sed their attention on standard dental implants for use
as anchorage [2,3,4,5]. Implants can be used intra-orally
within the dental alveolus as temporary anchorage for
orthodontic tooth movement and then as permanent
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mohou byt pouZity jako doCasné kotveni a nasledné
vyuzity proteticky, coZ je jejich nesporna vyhoda. Pro
uvedeny implantat je doporu¢ena minimalni délka 10
mm dana skuteCnosti, Ze po ortodontickém vyuZiti
bude implantat pouZit jako pili¥ pro rehabilitaci defektu
dentice. VyuZziti dentalniho implantatu je ovlivnéno vé-
kem pacienta, nedoporucuje se pro zeny mladsi 16 let
a pro muze mladsi 18 let. Dentalniimplantaty Ize vyuZit
ke kotveni i pokud jsou zavedeny mimo alveolarni vy-
béZek, doporucena mista inserce jsou neozubené ob-
lasti alveolarniho vybézku v horni a dolni Celisti, patro,
zygomaticky pili¥, retromolarni krajina a vétev mandi-
buly.

NejvetSivyhodou pfi vyuZziti dentalnino implantatu je
ortodonticky pohyb skupiny zub( beze ztraty kotveni.

V posledni dobé byly vyvinuty nové druhy implan-
tatd - onplanty, miniplaty a palatinalni implantaty [6,
7, 8]. Implantaty zavadéné do patra byvaji vyuzZivany
pro uzaver extrakCnich mezer a s velkou vyhodou také
pro distalizaci hornich molar(i [5, 7]. Min i plate systémy
jsou s uspéchem vyuzivany pro intruzi molar(i [7, 14].
Ve starSich studiich bylo doporu€ovano ponechat im-
plantaty pred zatizenim 8 tydn( v klidu, ale sou¢asné
prace ukazuji, Ze je mozné je zatizit okamZité.

| kdyZ je pouZziti kotevnich ortodontickych implan-
tatd aspésné, maji nékolik limitaci podobnych dental-
nim implantatim. Napriklad jde o relativni invazivnost
chirurgického zakroku pfi zavedeni i vyjmuti implan-
tatu, Cas potfebny pro osteointegraci, nebo omezene
mnoZstvi mist pro zavedeni. Zanedbatelna neni ani je-
jich cena.

Tato omezeni vedla zkuSené lékare k pouziti mini-
Sroubl jako ortodontického kotveni misto dentalnich
implantatd. Mnoho z nich zopakovalo zkuSenost
Creekmorea a zjistilo, Ze miniSrouby, které se pouZivaji
k rigidni fixaci v maxilofacialni chirurgii, mohou velice
dobre slouzit rovnéZz k ortodontickému kotveni [9,
10]. Velikost miniSroubt se postupné zmensSovala, do-
kud nebylo dosazeno vyhovujici velikosti [11,12].

Logicky optimalnim materialem pro vyrobu mini-
Sroubu je titan, ktery je dlouhodobé vSestranné pouzi-
van jako vynikajici biomaterial pro zubni lékarstvi.

VétSina autort jej také jako material pro vyrobu mi-
niSroubl doporucuje. MiniSrouby vyvolavaji dvé otaz-
ky: 1. Je miniSroub osteointegrovany jako dentalni
implantat? 2. Jakyje rozdil mezi zatizenym a nezatize-
nym miniSroubem? Idealni by byla situace, kdy je mi-
niSroub CasteCné integrovany a vydrzi ortodonticke
sily a po pouziti se da snadno vyjmout z kosti. Ve stu-
diich ze soucCasnosti byly u pst prezentovany mini-
Srouby, funguijici jako kotveni pro intruzi. Byly zatizeny
a po Sesti tydnech byly vysledky analyzovany. Mira
kalcifikace kosti bezprostfedné u povrchu Sroubu se
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abutments fortooth replacement. This is the most advan-
tageous use of dental implants. For a regular implant that
will be used for orthodontic anchorage, a minimum im-
plant length of 10 mm is required. The length of 10 mm
or more is justified because the implant will be used for
anchorage first and will then be eventually restored to re-
place a missing tooth. Of course, age has a direct effect
on whether orthodontics and implants are used. Regular
implants are not recommended for females younger than
age 16 or males younger than age 18. Additionally, im-
plants can be used intra-orally as temporary anchorage
outside the dental alveolus. The recommended areas
for implant anchorage include the edentulous spaces in
the dental alveolus in the maxilla and the mandible, in
the palate, in the zygomatic process, in the retro-molar
region, and in the ramus.

The most important advantage of using dental im-
plants as anchorage is that it is possible to move mul-
tiple teeth without anchorage loss.

Very recently new implants have been developed
specifically for application in orthodontics (onplants,
plates and palatal implants) [6, 7, 8]. Those placed in
the palate are used as anchorage for cases of space
closure, and most effectively for the distalization of
maxillary molars [5, 7]. Others, as miniplates, have
been suggested as anchorage for molar intrusion [7,
14]. Although these new implants have been shown
to be useful, they still have some of the same limita-
tions as regular implants. These limitations include:
a relatively invasive surgical procedure that typically
requires a surgeon, time necessary for the integration
(it was initially recommended that the palatal implants
be allowed to integrate for eight weeks prior to force
application, however, recent articles and research in-
dicate that practitioners could load such implants im-
mediately, due to the relative absence of vertical for-
ces), additional surgery for removal, risks related to
the anatomical sites chosen (i.e. palate; clinicians
should note that palate and retro-molar implants are
sometimes limited by the availability of bone in those
areas), prohibitive costs and limited versatility.

These considerations and limitations could have
guided experienced clinicians to opt for the use of
mini-screws as dental anchorage, instead of regular
implants. Many have repeated the experience of
Creekmore, and have found that small screws (like
those used for rigid fixation in maxillofacial surgery)
work nicely as dental anchorage [9, 10]. The size of
the screws were further reduced until reaching a consi-
derable small dimension [11,12].

Titanium has been utilized as an excellent biomate-
rial for dental tools. Therefore, it has been a logical pro-
gression to the use of titanium for mini-screws, in fact
a majority of authors have recommended titanium in

25



rocnik 16
¢. 1.2007

Odborna prace

ORTODONCIE

signifikantné neliSila, at’ byl Sroub zatiZzen &i nikoli [13,
14].

V porovnani s konvencnimi dentalnimi implantaty
byla oblast kosti okolo miniSroubu kalcifikovana o 50
% méné. Efekt zatizeni mél na miru kalcifikace mini-
malni vliv [15]. Tato zjiSténi potvrzuji, ze miniSrouby
jsou efektivni metodou kotveni v ortodoncii a vzhle-
dem k omezené osteointegraci nebyva obtizné ani je-
jich odstranéni.

Ugelem tohoto sdé&leni je ilustrovat riizné aplikace
nového titanového miniSroubu, ktery byl vyvinut spe-
cialné pro ortodontické kotveni.

Titanovy miniSroub M.A.S.

(Mini Screw Anchorage System)

MiniSrouby pouZivané v M.A.S. systému jsou vyro-
beny z medicinského titanu 5. stupné a maiji konicky
tvar. Typ A ma primér 1,3 mm v oblasti kréku a 1,1
mm v oblasti hrotu. Typ B ma primér 15 a 1,3 mm.
Délka Sroubkt typu Aa B je 11 mm. Typ C ma priméry
1,5a 1,3 mmadélku 9 mm. Typ Dma praméry 1,5a 1,3
mm, je dlouhy 14 mm a prodlouZeny krCek ma deélku
2,5 mm. Je ur€en pro umisténi do volné gingivy nebo
do palatinalni mukozy. Delsi kréek zabraruje preru-
stani mékkych tkani pres hlavicku miniSroubu. Hlava
ma tvar dvou na sebe nasedajicich kouli, v ni je zapu-
§tén vnitrni Sestihran pro imbusovy Sroubovak.

V oblasti hlaviCky miniSroubu je takeé otvor, vhodny
pro draténou ligaturu nebo haCek. Na hlaviCce je rov-
néz drazka pro elasticke fetizky nebo tazné pruzinky
(Obr. 1a, b).

1a)
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Obr. 1a, b: Titanové miniSrouby M.A.S. (Mini Screw Anchorage Sy-
stem).

Fig. 1a, b: Miniscrews M.A.S. made from Titanium (Mini Screw An-
chorage System).
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their methods. Several logical questions regarding the
use of mini-screws for orthodontic anchorage include:
(1) Is a mini-screw osseo-integrated like a dental im-
plant? (2) Are there any differences in the integration
between an unloaded and a loaded mini-screw?
Ideally most orthodontists would like a mini-screwthat
is partially integrated and could stand the forces ap-
plied on dental arches, but at the same time easily re-
moved (unscrewed) after treatment. In recent studies it
has been reported that titanium mini-screws placed in
mandibular premolar area could function as anchors
for orthodontic intrusion in dogs (screws Tmm in dia-
meter and 4mm in length). After the application of
orthodontic forces for sixteen weeks, the rate of calci-
fied area within the screw threads indicated that there
was no significant difference between unloaded and
loaded screws [13,14].

Moreover, the peri-implant calcified area was redu-
ced by fifty percent, as compared to conventional den-
tal implants. The effect of orthodontic load on the rate
of peri-implant calcified area was minimal [15]. These
findings indicated that all mini-screws placed in the
above mentioned studies functioned effectively as an-
chors for orthodontic movements, but with a reduced
osteointegration useful for an easy removal.

The purpose of this paper is to illustrate different ap-
plication of a new screw (in titanium) that has been de-
signed for dental anchorage.

Design of the Mini-screw Anchorage
System (M.A.S.)

The screws used in the M.A.S. system are made of
medical grade 5 titanium, they have a conical profile
and are available in three diameters. Type A has a 1.3
mm diameter at the height of the neck of the implant,
and 1.1 mm at the tip. Type B has a 1.5 mm diameter
at the neck and 1.3 mm at the tip. The overall length for
both Type A and Type B is 11.0 mm. Type C hasa 15
mm at the neck and 1.3 mm at the tip with 9 mm of total
length. Type D has a 1.5 mm at the neck and 1.3 at the
tip with 14 mm of total length, included 2.5 mm of
smooth neck. This is when the miniscrew is inserted
on the free gingiva or in thick palatal mucosa to prevent
the covering of the miniscrew's head from the gingiva.

The head has a shape of two spheres (2.0 mm the
lower sphere and 2.2mm the upper) that are fused to-
gether, with an internal hexagon for the insertion of the
screw driver. There is a 0.6 mm aperture placed per-
pendicular to the length of the screw where a ligature
wire or auxiliary monkey hook can be attached. In
the junction point between the two circles, a slot is
present for the attachment of elastics, chains or coil
springs (Fig. 1a, 1b).
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Mista vhodna pro inserci

Mista vhodna k inzerci v horni Celisti jsou:

- interradikularni prostory na vestibularni i palatinalni
strané alveolarniho vybézku

- extrakCni mezery

- spodni povrch spina nasalis anterior

Mista vhodna v dolni Celisti jsou:
- interradikularni prostory na vestibularni i lingvalni
strané alveolarnino vybézku

- lateralné k mandibularni symfyze
- extrakCni mezery

Dle naSich zkuSenosti jsou nejpouZzivanégjSi mista
pro inserci interradikularni prostory, a to v misté mezi
druhym premolarem a prvnim stalym molarem v horni
i v dolni Celisti. Dale jsou vhodné interradikularni pro-
story mezi hornim lateralnim fezakem a SpiCakem ve-
stibularné a bezzuba mista v obou zubnich obloucich.

Chirurgicky protokol

Vhodné misto pro zavedeni miniSroubu urCime
s pomoci intraoralnino RTG snimku a zamérovadi
mfizky vytvorené z Ctyrhranného dratu. Zvolené misto
znecitlivime. Kulickovym vrtackem (0,9 mm pro typ
Aa 1,1 mm pro typ B) vyvrtame zavadéci otvor pres
dasen a vrstvu kortikalis. Smér vrtani musi byt shodny
se smérem zavadéni miniSroubu. P¥i vytvareni Stoly
doporuCujeme pouZiti stop terCiku pro spravnou
hloubkou vrtu 2-3 mm. Pro zavedeni pouZzijeme Srou-
bovak. Diky samorfeznosti Sroubu neni nutné vrtat
Stolu v celé délce. Pokud je nutné vyvrtat Stolu hlubsi,
doporucujeme ji vytvofrit o0 2 mm kratSi nez je délka mi-
niSroubu. Po inserci zhotovime intraoralni RTG sni-
mek. NejvhodnégjSim mistem pro zavedeni je rozhrani
pfipojené a volné gingivy. Po zavedeni je mozné na
hlavicku, vyCnivajici z mékkych tkani, umistit orto-
dontickytah.

HlaviCka miniSroubu je upravena tak, aby, pokud
moZno, nedochazelo kotlak(im mékkych tkani. Pokud
se tak stane, je dobré pouZit pfidatny hacek na upnuti
tahu. Po testu primarni stability miniSroubu je mozne
jej okamzité zatiZit silou 50 - 250 g. Antibiotika a anal-
getika zpravidla nejsou tfeba. Pokud je nam znamo,
nebyly v odborné literature zatim uvadény postchirur-
gické komplikace.

Pri zavadéni je nutné se vyhnout cévam, nerviim
a koreniim zubUl. Do soucasnosti autofi nezaznamenali
poruSeni jakekoliv anatomicke struktury. Ke sprav-
nému vybéru mista pro miniSroub miizeme pouZit in-
traoralni RTG snimek nebo OPG s pomoci kovovych
znacek vlozenych do plastové dlahy. Topografii cév
a nervl je mozné oziejmit spravnym odectenim rent-
genovych snimk(l. Kofenim zub(l je tfeba vénovat
zvlastni pozornost. Abychom se jim pfi zavadéni vy-
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Anatomical site of insertion
The sites most often utilized for insertion in maxilla in-
clude:
- Interradicular spaces, both buccal and lingual
- Sites of previous dental extraction (edentulous spa-
ces)
- Inferior surface of the anterior nasal spine

The sites most often utilized for the mandible include:

- Interradicular spaces both buccal and lingual

- Laterally to the mandibular symphysis

- Sites of previous dental extraction (edentulous spaces)
In our experience, the most utilized locations are the

interradicular spaces: the interradicular spaces between

the second bicuspid and first molar, either in the maxilla

or in the mandible (buccal and lingual); the interradicular

spaces between the upper lateral incisor and canine

(buccal); edentulous spaces in both arches.

Surgical Protocol

After selecting the implant location, with an intraoral
x-ray and a surgical guide, and achieving appropriate
local anesthesia, a bur (0.9 mm for Type A, and
1.1mm for Type B) is used to create a guiding hole
through the gingival and cortical bone. The axial incli-
nation of the bur must be the same as the desired incli-
nation forthe miniscrew. It is recommended that a phy-
sical stop be placed on the cutting bur, limiting the in-
sertion depth to 2-3 mm.

A manual screw-driver is used to place the mini-
screw. The self tapping screw often eliminates the
need for preparation of the medullary bone prior to
placement. If the medullary bone does need to be pre-
pared prior to placement, it is critical that the depth be
2 mm shorter than the mini-screw. After the insertion
the miniscrew in the bone is done an intraoral x-ray.

The preferable height of insertion is between the
free and attached gingiva. When properly placed,
the head of the screw will protrude through the soft tis-
sue, allowing immediate application of the desired
force. The head of the mini-screw has been designed
to help prevent compression forces on the mucosa, al-
though if compression occurs from the use of chains or
elastics the use of Monkey Hooks are suggested.
Once the primary stability of the mini-screw has been
tested, an orthodontic force (usually a chain or NiTi coil
spring) of 50-250 grams can be applied immediately.
Post-operative medications (antibiotics or analgesic
therapy) are usually not necessary. To the best of our
knowledge, there have been no post-surgical compli-
cations reported in the literature to date.

It is recommended that special attention is exercised
during screw insertion to help reduce the chance of injury
to delicate anatomic structures such as vessels, nerves
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hnuli, je dobré dodrZet dvé podminky: 1. pfi navrtu
kosti neprekroCit doporu¢enou hloubku 2-3 mm, 2.
peclivé vnimat odpor pfi ruCnim zavadéni miniSroubu
a pri kontaktu s korenem mirné zménit smér. Jakmile
neni skeletalni ortodontické kotveni tfeba, je mozné
minisroub bez anestezie vyjmout pomoci Sroubovaku.
Za nékolik dni poté je sliznice zhojena.

Klinické aplikace

MiniSrouby jsou indikovany v pfipadech, kdy je
nutné misto tradiCniho intra Ci extraoralniho kotveni
pouzit absolutni kotveni. Tento systém je jednoduchy
a spolehlivy a je mozné jej prizplsobit rliznym indika-
cim.

Z biomechanického hlediska je pouZiti miniSroubu
vyhodné k bodily posunu zubl vzhledem kjeho umi-
sténiv roving, na které lezi centra resistence posuno-
vanych zubd.

Uzaver extrakCnich mezer

Uzavér mezer v lateralnim Useku je zpravidla spojen
s nevyhodami, jako je nechténa ztrata kotveni, prohlu-
bovani Speeovy kfivky a prohlubovani skusu. Proto je
pouziti absolutniho skeletalniho kotveni dllezitou po-
muckou pro praktické ortodontisty.

V predozadnim sméru je vhodné umisténi mini-
Sroubu mezi kofeny premolar(l - interradikularni pro-
stor je Siroky a dovoluje snadné zavedeni Sroubu
bez obavy, Ze bychom porusili korfeny. Vertikalné je
mozné mini Sroub zavést na hranici volné gingivy a pri-
pojené gingivy nebo lehce nad, zalezi to na planovane
biomechanice.

Pokud je planovana retrakce frontalniho Useku s ¢a-
ste€nou intruzi, je vhodné umistit minisroub nad tuto
hranici. Pokud chceme pouze distalizovat, umistime
mini Sroub na mukogingivalni hranici (Obr. 2).

Pfi zavadéni miniSroubu musime také zvazit uhel,
pod kterym jej zavadime do kosti - Cim vySe, tim je vétsi
riziko poSkozeni maxilarniho sinu. Pokud je hlava
Sroubku na mukogingivalni hranici, musi byt sklon
Sroubu 30 - 45T vzhledem k povrchu kosti.

Obr. 2: Minisroub k retrakci frontalniho Gseku.
Fig. 2: Miniscrewfor retraction of frontal teeth.

28

or dental roots. Pre and post placement radiographs
(panoramic or periapical) with metallic markers (which
can be attached to an essex type retainer) can assist
the clinician with implant placement in relation to root po-
sition. To date, the authors have not caused trauma to
anatomic structures during screw placement. Vessels
and nerves are easily avoided by an adequate interpreta-
tion of the x-ray images. More attention is required forthe
dental roots. Two tricks are adopted for avoiding roots
damages: limitation of the insertion depth in the alveolar
bone and usage of self tapping screws. In fact if the pre-
paration with the bur is limited to the cortical plate of the
alveolar bone (2-3mm), it is improbable the involvement
of dental roots during drilling. Second, in case during in-
sertion the self tapping screw comes across a dental root,
it stops and a new direction should be chosen by clini-
cian. Once the orthodontic anchorage is no longer requi-
red, the screw can be easily removed with a manual screw
driver, generally without local anesthesia. After few days
the mucosa usually heals.

Clinical applications

Mini-screws are indicated in those cases where ab-
solute anchorage is necessary, instead of traditional
intra/extra-oral anchorage systems (i.e. headgear, lin-
gual arches etc.). The use of this innovative system is
simple and reliable and is personalized depending on
the specific clinical need.

From a biomechanics standpoint another applica-
tion of the mini-screws is to use them to facilitate
a more bodily dental movement during space closure.
With the mini-screw the vectors of the forces are closer
to the center of resistance of the teeth, with obvious
biomechanical advantages associated.

Closure of extraction spaces

Posterior space closure presents a series of disad-
vantages such as unwanted loss of posterior ancho-
rage, increasing of the curve of Spee and deepening
of the bite. Therefore usage of mini-screw as absolute
skeletal anchorage represents an important tool forthe
practicing orthodontist. The antero-posterior location
of the mini-screw is usually between the root of the first
and second bicuspids roots. This interradicular space
is typically large and allows an easy placement of the
screw into the bone, without interfering with dental
roots. From a vertical standpoint the head of the
mini-screws can be located at or above the muco-gin-
gival line depending on the desired line of action. If for
example an intrusion and distalizing movement is desi-
red, the mini-screw will be positioned above the muco-
gingival line. If the primary movement is a distalizing
vector the mini-screw will be placed at the mucogingi-
val line (Fig. 2).
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V pfipadg, kdy je alveolarnivybéZzek prilis vyklenuty,
mliZzeme vyuZit napr. "opi¢iho hacku " (Monkey Hook -
obr. 3), nebo miniSroubu s delSim krékem. Opici hacek
udrZuje tah dale od sliznice a zabrariuje tak pfipadnym
ulceracim.

V dolni Celisti pouzivame miniSrouby v pfipadech
maximalniho kotveni(protruze, skeletalni lll. tfida). Za-
vadéni miniSroubu do interradikularniho prostoru mezi
dolnimi premolary je ov8em velmi riskantni z divodu
vystupu nervus mentalis, proto tuto lokalitu nedoporu-
Cujeme. Pomoci minisroubu je mozné uzavirat
extrakéni mezery jak posunem jednotlivych zub(, tak
"en masse” retrakci.

Symetricka intruze fezak(

Zname mnoho zpusobl, jak intrudovat hornia dolni
fezaky bez ztraty kotveni.

U mnoha malokluzise setkavame s r(iznou hloub-
kou skusu a Gista intruze fezakl byva soucasti lé¢eb-
ného planu. Souc¢asné kotveni miniSroub v horniidol-
ni Gelisti pro intruzi fezak(l u mladych pacient neni
zpravidla tfeba. Pro zvySeni skusu nejcastéji pouzi-
vame nakusné desticky na palatinalnich ploskach hor-
nich rezak(i [16].

Nékdy nam v8ak mohou miniSrouby terapii hlubo-
kého skusu zna¢né usnadnit (Obr. 4 a, b, c).

Pro intruzi hornich fezaku je nejvhodné&jSi misto mezi
lateralnim Ffezakem a Spi¢akem. MiniSroub zavadime az
po nivelizaci, abychom méli pro miniSroub dostatek mi-
sta. Abychom zabranili protruzi, je nezbytné dobfte za-
hnout zakon€eni intraoralniho oblouku za kanylami.

Korekce stfedni Cary

Korekce stfedni ¢ary nebyva zpravidla problémem,
pokud neni posun vétSinezsitka jednohozubu. Nékdy
je zapotfebi posunout cely zubni oblouk, abychom do-

sahli lateralné spravné okluze. Korekce stfedni Cary je

Obr. 3: ,Opici hacek™.
Fig. 3: ,Monkey Hook".
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Another consideration regarding the implant place-
ment is the inclination of the body of the mini-screw.
The higher the screw in the maxilla the more perpendi-
cularto the bone it has to be in orderto avoid damaging
the maxillary sinus. If the head of the screw is at the
mucogingival level the inclination of its body has to
be at 30-45 degrees to the interradicular bone.

In cases where the alveolar process is too prominent,
an auxiliary attachment (i.e. Monkey Hook, Fig. 3) can
be used or the miniscrew with a long smooth neck.

The Monkey Hook keeps the chain/coil away form
the soft tissue, thus avoiding discomfort and possible
ulceration of the gums. In the mandibular arch the mini-
screws can be used when maximum anchorage is ne-
eded (i.e. dental biprotrusion and Class Il cases).
A risky area in the mandibular space is between the
root of the first and second bicuspid because of the
mentalis foramen, that is we do not recommend utiliza-
tion of this site for mini-screw application. With the

Obr. 4 a, b, c: Pacient s hlubokym skusem (Obr. 4a), miniSrouby po-
silujitradi¢niortodontickou mechaniku k intruzi (Obr. 4b). Stav po in-
truzi fezakl (Obr. 4c).

Fig. 4 a, b, c: Patient with adental deep bite (Fig. 4a), the mini-screws
were used to reinforce the traditional orthodontic mechanics for in-
trusion (Fig 4b). The case afterthe intrusion of incisors (Fig. 4c).
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nejCastgji feSena s pomoci intermaxilarnich elastic-
kych tah(, coz ov8em vyZaduje dobrou spolupraci ze
strany pacienta. Tyto tahy jsou nevhodné, pokud je
nutné vyloucit sily ve vertikalnim sméru. V pfipadech
velkych deviaci stfedni €ary mohou byt miniSrouby vi-
tanou pom’ickou (QObr. 5a, b).

Intruze molard

MiniSrouby jsou spolehlivou metodou pro intruzi
molard, nékdy je ovSem jejich zavedeni velmi obtizné.
Mezi prvnim a druhym hornim molarem je pouze uzky
prostor mezi kofeny a neni snadné se vtomto prostoru
pohybovat. Pro €istou intruzi je tfreba pomérné velkych
sil avektor( i z oralnistrany. Pro intruzi jednoho &i dvou
molar(l je mozné pouzit miniSroubd (Obr. 6 a, b, ¢). Po-
kud je tfeba intrudovat vice zub( bilateralng, jsou do-
porucovany napriklad miniplate kotevni systémy.

Obr. 5 a,b: U tohoto pacienta je tfeba cely homioblouk posunout la-
teralnék Upravéokluze (Obr. 5a). MiniSroubbyl umistén mezi hornim
pravym 8pi¢akem a prvym premolarem. Je aplikovan fetizek mezi
miniSroubem a obloukem. Sila ma smér gingivalné s vertikalnim ve-
ktorem. Asymetricka mechanika rotovala okluzalni rovinu a upravo-
vala stfedni ¢aru (Obr. 5b).

Fig. 5 a,b: In this patient an entire arch needs to be moved laterally to
correct the posterior occlusion (Fig. 5a). In this case the mini-screw
was located between upper right canine and first premolar. An ela-
stic chain was attached between the screw and the archwire. The
line of force for the mini-screw in this case is directed up gingivally
with a vertical vector. The asymmetry of the mechanics rotated the
occlusal plane and centered the midline (Fig. 5b).

30

mini-screws the space closure in maxillary and mandi-
bular arch can be achieved either retracting one tooth
at the time or all six teeth at one time utilizing en-masse
space closure.

Symmetric intrusion of the incisors

Numerous techniques have been suggested to in-
trude upper and lower incisors without anchorage loss.
In fact many malocclusions present a moderate to se-
vere deep bite that requires pure intrusion of the front
teeth as part of the treatment planning to level the
occlusal plane. Using miniscrews simultaneously in
the maxilla and in the mandible in young patients
may be too excessive unless the deep bite is severe
enough to require absolute anchorage. In those cases,
the mini-screws can be used to reinforcethetraditional
orthodontic mechanics (Fig. 4 a, b, ¢). One of the most
common mechanics used by the authors includes the
use of fixed bite planes bonded on the lingual surface
of 2 or 4 upper incisors [16].

To intrude the upper incisors, the best placement of
the mini-screw is between the upper lateral incisors
and the canines. The placement of the mini-screws
should be done after leveling and alignment, in order
to maximize the interradicular space at the placement
site. In order to avoid tipping the upper incisors buc-
cally during the intrusion, the end of the archwire
should be cinched back.

Correction of the dental midline

Usually correction of the dental midline doesn't re-
present a problem in orthodontics unless it is greater
than one tooth, but sometimes an entire arch needs
to be moved laterally to correct the posterior occlu-
sion. Correction of the dental midline is usually achie-
ved with the use of intermaxillary elastics that require
a large amount of patient compliance. The use of the
elastics can be problematic in patient compliance
and when vertical forces are contraindicated. The
use of the mini-screw may be a valid help in more com-
plex cases of midline deviation. (Fig. 5 a, b).

Intrusion of one or two molars

Miniscrews could be a reliable method for intruding
molars, but the narrow space between the roots of the
molars and the difficult access for a proper positioning
of the screw could represent limitations for this ap-
proach. For example, it could be difficult the proper po-
sition of the screw between 6 and 7 for two reasons:
because of the limited amount of alveolar bone bet-
ween the roots, but also for the difficult access in that
area by the clinician's hands. Furthermore the force
needed for a purely bodily intrusion of more than one
molar is high and might be composed by more than

www.orthodont-cz.cz  e-mail: redakce@orthodont-cz.cz
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Obr. 6 a,b,c:. MiniSroub k intruzi horniho prvého molaru.
Fig. 6 a,b,c: The use of the miniscrew to intrude the upperfirst molar.

a vector (labial and palatal). In those cases one screw
could not be enough for exploiting the orthodontic mo-
vement required. Forthese reasons it is recommended
to apply the mini screws for simple cases where only
one ortwo teeth need to be intruded (Fig. 6 a,b,c). In ot-
her cases in which the simultaneous intrusion of seve-
ral teeth on both sides or on both arches is the objec-
tive, other methods are suggested.

Conclusion

From our experience to date, the microscrews are
a reliable and convenient system when compared with
other more invasive osseo-integrated systems.

Zavér

Dle naSich dosavadnich zkuSenostijsou kotevni mi-
niSrouby spolehlivou a vhodnou metodou v porovnani
s invazivn&jSimi osteo integrovanym i systemy.

Some of the advantages of the use of the minisc-

rews are described below:

+ Independency from the number or position of the
present teeth

+ Optimal use of the pulling forces

+ Independency from patient cooperation

+ Patient comfort

+ Shorter treatment time (not need to prepare dental
anchorage)

+ Easy and fast screw insertion

+ Possible application even in interceptive therapy

+ Low cost

Je mozné uvést tyto vyhody kotevnich miniSroubu :

- nezavislost na poctu a postaveni zubu

+ optimalni vyuZiti sil protah

+ nezavislost na spolupraci pacienta

+ komfort pacienta

« krat8i doba léCby (nenitfeba pfipravovat dentalni za-
kotveni)

- snadna a rychla inserce miniSroubl

+ moznost pouZiti i v interceptivni terapii

+ nizka cena

VWyhody kotevnich  miniSroubll v
osteointegrovanymi systémy:

« vice lokalit pro zavedeni

+ snadné zavedeni a vyjmuti

« okamZité zatiZzeni

+ moZnost pouZiti u rostoucich pacientt
+ nizka cena

porovnani

Existuji mozné komplikace spolecné pro implan-

tani metody:

+ poruSeni anatomickych struktur (nervy, cévy, zubni
koteny)

- ztrata miniSroubll béhem zavadéni nebo béhem za-
téZovani (autofi zaznamenali ztratu pouze tfi minis-
roubll béhem zatéZovani)

pl
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Advantages when compared with other osseointe-

grated systems:

Versatility in the insertion sites

+ Easy insertion and removal
+ Immediate loading

Application in growing patients

+ Low cost

Some potential complications common to other im-

ant procedure are:

Lesions of some anatomic structures like nerves, ve-
ssels, dental roots.

+ Loss of the screw during the placement or during

loading (in the authors experience only 3 were the
screws lost during loading)

31
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+ zanét okolo zavedeneho miniSroubu (autory zatim
nezaznamenano)

+ zalomeni miniSroubu béhem zavadéni nebo vyjmuti
(tato  komplikace nastavala pravdépodobné
u Sroubl s pfili§ malym priimérem)

Histologické studie potvrdily biokompatibilitu tita-
novych miniSroubu. Tyto miniSrouby se daji snadno
vyjmout, protoZe u nich nedochazi ke kompletni
osteointegraci [13,15]. Stale nevime, zda velikost, tvar
(cylindricky Ci konicky), druh predvrtavani a tvar hlavy
mohou ovlivnit procento uspésnosti Ci minimalizovat
komplikace. Kzodpovézenitéchto otazek je tfeba dal-
Siho vyzkumu.

+ Inflammation around the implant site (no reported
yet in the authors experience)

+ Breakage of the screw within the bone during inser-
tion or removal. This complication has probably
been due to the use of screws with a small diameter.

The histological studies have confirmed that the ti-
tanium screws are biocompatible and are easily remo-
ved because they do not get completely osseointegra-
ted [13,15]. What it is still unknown is if the difference in
dimension, shape (conic or cylindrical), drilling pass,
shape of the head, physical properties, can influence
the percentage of success or minimize the potential
complication like the breakage at the neck level during

Preklad: MUDr. Ondfej Hajnik Ortodontickethe application of the orthodontic forces. Additional re-
oddéleni Stomatologické kliniky FNKV Praha search is necessary to answer these questions and

expand the list of future clinical applications.
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