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IMPIANTO PLAT FORM (A LAMA)

L'ideazione e l'applicazione clinica dellImpianto a Lama (etimo: lamina,
struttura sottile) per l'implantoprotesi odontoiatrica, si attribuiscono al Prof.
Leonard Linkow (USA), che lo presento nel 1966 e lo diffuse in tutto il mondo.

L’ implantologia odontoiatrica moderna, scientificamente, qualitativamente e
eticamente sostenibile, considerata la disponibilita sul mercato internazionale
di varie morfologie di mezzi impianti endossei e di protocolli applicativo-
metodologici diversificati, impone al Clinico un approccio critico ed
individualizzato al caso e quindi la scelta del tipo di impianto non dovrebbe
essere condizionato da una “filosofia soggettiva” operatore-dipendente,
indipendentemente dalle affinita individuali, ma dettata invece da esigenze
anatomiche e funzionali.

Ecco allora che le Lame Implantari trovano appunto una particolare
indicazione anatomica elettiva nelle situazioni di cresta ossea sottile ed anche
un’indicazione funzionale nelle sedi in cui il carico masticatorio trasmesso alla
lama stessa € biomeccanicamente piu compatibile con la loro forma rispetto a
quella di altri impianti.

Data I'esiguita dello spessore, la lama puo essere utilizzata sia in creste ampie
che in creste sottili e proprio questa la versatilita ha erroneamente convinto
molti Clinici che si tratti di un “impianto universale”, da poter inserire in
gualsiasi cresta ossea, senza discriminazioni.

Ma l'analisi degli insuccessi ottenuti con questo impianto ha portato alla
conclusione che la loro causa sia da imputarsi all'utilizzo in sedi ossee
inidonee (iperspongiose), all’'uso improprio della tecnica, al mancato rispetto
del protocollo chirurgico e all’applicazione indiscriminata ai “casi-limite” che di
per se stessi ovviamente ottengono percentuali inferiori di successo clinico.
Attuando una corretta selezione dei pazienti, seguendo i dettami del protocollo
chirurgico, che inderogabilmente prevede un affondamento dell'impianto al di
sotto della cresta di osso corticale con un posizionamento che ottenga un



appoggio basale su osso corticale (bicorticalismo) nelle zone in cui la lama va
soggetta a carico assiale, nonché gestendo con la dovuta perizia il periodo
post-operatorio e la protesizzazione, I'impianto a lama da risultati di estrema
soddisfazione funzionale ed estetica e affidabilita nel tempo.

Tipologie di lame per I'implantologia odontoiatrica

La lama originale di Linkow era un impianto monolitico a moncone fisso, che
aveva forma diverse in dipendenza delle sedi anatomiche cui era destinata. In
un periodo successivo Linkow apportd numerose modifiche alla superficie ed
alla forma dell'impianto e ne realizzo anche una versione “sommersa” per
applicazione bifasica. All'inizio degli anni 70 Ugo Pasqualini presentd una
lama “polimorfa” semi-emergente che poteva essere modellata in modo da
essere adattata alle piu frequenti conformazioni anatomiche. Sia le lame di
Linkow che quelle di Pasqualini sono tuttora commercializzate ed utilizzate.
Numerosi altri Autori hanno presentato variazioni e modifiche, che consentono
di poter scegliere la forma di impianto che piu si avvicina alla conformazione
ossea in esame, sviluppando forme emergenti e sommerse (Fig.1-4).

Figure 1 -4
Alcuni tipi di lama emergente e sommersa in commercio

Oggi le forme di impianto a lama presenti sul mercato soddisfano le esigenze
di ogni conformazione anatomica e sono dotate di evolute componentistiche
protesiche.

Le forme sommerse posseggono un calice utile all'inserimento del moncone
protesico dopo l'osteo-inclusione dell'impianto.

Potenzialita degli impianti a lama
a. Possibilita di utilizzo in siti ossei sottili in spessore;
b. Adattabilita alla maggior parte delle conformazioni anatomiche;
c. Valorizzazione dei tessuti esistenti evitando procedure di rigenerazione
quando non indispensabili;
d. Correzione meccanica in sede di intervento dei problemi di parallelismo;
e. Adattamento alle strutture anatomiche profonde modificando I'impianto

(fig. 6);



f. Possibilita di far scivolare una parte dell’impianto in sedi ossee poste
sotto elementi dentari inclinati (fig.18);

g. Maggiore facilita, data I'estensione della lama, a raggiungere con
limpianto punti di contatto con I'osso corticale in profondita;

h. Possibilita di sfruttare sedi distali della cresta ossea per conferire
stabilita all'impianto-protesi;

i. Gestione della gengiva aderente gia in sede di intervento;

j.  Minore quantita di componenti protesiche rispetto ad un impianto
sommerso;

k. Semplicita della tecnica chirurgica, attuabile con strumentario standard;

[.  Affidabilita.

Limiti clinici degli impianti a lama
a. Con lame estese in senso mesio-distale, invasione delle sedi ossee
adiacenti (quindi carico distribuito su di un minor numero di pilastri);
b. Scarsa adattabilita all'inserzione in alveoli post-estrattivi.

Aspetti Biomeccanici:

La possibilita, prevista dalla tecnica chirurgica, di modificare I'impianto a lama
per adattarlo alla sede anatomica cui € destinato, presuppone da parte
dell’operatore la capacita di valutare l'idoneita biomeccanica dell’impianto.
Questo aspetto e apparentemente in contrasto con l'impostazione attuale
dell'implantologia orale, la quale & basata su prodotti le cui caratteristiche sono
standardizzate, in quanto in implatoproteseologia, il momento dell'inserimento
radicolo-protesico e solo funzionale alla finalizzazione corono-protesica che e
sempre individualizzata con un dispositivo su misura in adattamento
anatomico. Tuttavia, con ogni sistema implantare, la scelta della lunghezza
dell'impianto, della sua collocazione in tessuti di diversa densita a contatto o
meno della corticale ossea, della protesi che all'impianto verra ancorata, della
funzione piu 0 meno fisiologica cui la sovrastruttura protesica verra sottoposta,
nonché di numerosi altri aspetti da cui dipende il successo della terapia, é
condizionata dalle scelte metodologiche dell'operatore. L'impianto a lama
responsabilizza I'implantologo sottraendolo a “condizionamenti culturali”
involontariamente  ma inevitabilmente secondari ai “condizionamenti
dell'industria” che rischiano di trasformarlo in mero esecutore di tecniche
chirurgiche codificate.

La regola protocollare accettata € che l'impianto a lama abbia almeno un
rapporto radice corona pari ad 1/1 in profondita o, se la profondita e esigua,
superiore ad 1/1 in estensione (figura 5). In figura 6 I'implantoprotesi ha un
rapporto radice/corona ideale (2/1). Figure 7 e 8 documentano il
posizionamento di un mono-impianto a lama in una cresta sottilissima in zona
24 e il controllo Rx dopo 4 anni.



Figure 7 - 8

Scelta dell'impianto

Come per ogni altro impianto, la scelta di inserire un impianto a lama deve
essere effettuata sulla base dell'idoneita a risolvere la particolare situazione
anatomica in esame.

Le creste ossee contratte nella dimensione linguo-vestibolare sono
particolarmente adatte ad essere trattate con questo tipo di impianto, che
viene collocato tra due corticali strettamente addossate che gli conferiscono
stabilita immediata, aumentata ancor di piu se corroborata anche dal contatto
con una terza corticale in profondita (fig.9-11).

Figure 9-11

Lo studio del caso va fatto con attenzione. Infatti, nel caso in cui si possa
prevedere che il moncone non abbia la possibilita di cadere al di sotto della



cuspide di centrica, e consigliabile intraprendere la strada della rigenerazione
ossea, in modo da modificare I'anatomia per rendere piu fisiologico il rapporto
con I'antagonista. Nei settori distali, la presenza di un contatto occlusale al di
fuori dall’asse dell'impianto determina una torsione che puo causare la frattura
del moncone, che non va imputata all'impianto, ma all’errata pianificazione
terapeutica (fig. 12).

MOMENTO 0,
Yot

Figura 12

L'impianto a lama pud essere la prima scelta anche in situazioni in cui la
cresta sia trattabile anche con impianti a vite. Ad esempio, nel settore
anteriore superiore € I'impianto che piu di ogni altro puo essere posizionato in
prossimita della corticale vestibolare, ottenendo di ridurre al minimo lo stress
indotto dall’azione degli incisivi inferiori durante il movimento protrusivo
(fig.13). A questo movimento si oppone in modo particolarmente efficace in
ragione della sua conformazione piatta.

Le lame possono
essere inserite nella
zona degli incisivi
superiori con una
inclinazione piu
verticale rispetto
alle viti e sono
quindi in grado di
sopportare meglio
di esse sia le forze
in senso assiale che
in senso vestibolare

Figura 13

Tecnica Chirurgica

Le fasi preliminari della pianificazione del programma terapeutico prevedono in
sintesi gli esami diagnostici e la valutazione di fattibilitd del lavoro eseguita
basandosi sulle valutazioni anamnestiche, gli esami ematologici, sullesame



obiettivo e sulla visione delle radiografie e/o tomografie. Il paziente deve
essere ampiamente informato sulle possibilita terapeutiche attuabili nel suo
caso, in modo che possa coglierne vantaggi e svantaggi. In questo modo lo si
rende maggiormente conscio del fatto che I'opzione di utilizzare un impianto a
lama viene selezionata non per scelta preconcetta di un particolare tipo di
impianto, ma per lidoneita terapeutica di un presidio terapeutico adatto alla
situazione in esame.

L’'anestesia consigliata e la locale, eseguita utilizzando, se non vi sono contro-
indicazioni, anestetico con vasocostrittore. L'incisione va fatta, come per ogni
impianto emergente o semi-emergente, a centro cresta, preoccupandosi gia in
guesta fase di rispettare le adeguate dimensioni di gengiva aderente che
dovranno circondare il punto di sbocco del moncone protesico. Per decidere
con precisione la posizione del moncone, che dovra cadere al di sotto del
punto di scarico delle forze originanti dalla funzione (es.: cuspide di centrica in
un molare inferiore), pud essere utile aiutarsi con una dima chirurgica (fig. 14).
Eseguita lincisione, si procede a scollare il mucoperiostio con uno
scollaperiostio. Nel caso in cui la cresta sia molto sottile, &€ conveniente
scollare il minimo indispensabile, in modo da non sottrarre irrorazione all’osso.
Utilizzando una fresa in metallo multilame del calibro di 0,9 mm. montata su
turbotrapano (fig.15), si procede ora ad eseguire dei forellini sulla superficie
della cresta (fig. 16), che serviranno da guida per eseguire la breccia
chirurgica. Sotto adeguato raffreddamento non vi & pericolo di surriscaldare
dell'osso né lavorando in superficie, né in profondita. Frese analoghe montate
sugli stessi trapani sono usate dai chirurghi maxillo-facciali per lavorare
sull’'osso dei mascellari. In alternativa al turbo-trapano, si puo usare il manipolo
contrangolo ad alta velocita (anello rosso), sempre sotto adeguato
raffreddamento. E anche possibile I'uso del bisturi piezo-elettrico.

Le dimensioni della breccia devono essere calcolate in senso mesio-distale in
base alle dimensioni della lama che, analizzando I'anatomia e le radiografie, si
e deciso di inserire. E’ di norma consigliabile eseguire una breccia ossea
leggermente sotto-dimensionata, in modo che, dopo [linserimento a
percussione (press-fit), lI'impianto abbia maggior stabilitda immediata. La
breccia deve essere disegnata con un lento movimento di rotazione del polso,
seguendo in senso longitudinale 'andamento della cresta. La profondita tenuta
nella prima fresatura deve essere tale da mantenersi ad una distanza di
sicurezza dalle strutture anatomiche profonde.

In alternativa alla tecnica di fresatura sopra descritta, si pu0 utilizzare una
ruota apposita montata su manipolo contrangolo.

Eseqguita la breccia in senso mesio-distale, si possono adottare diverse
metodiche per stabilire la profondita a cui dovra essere inserito I'impianto,
aspetto che va attentamente calcolato prima della sua collocazione definitiva,
in modo da attuare le eventuali modifiche utili ad adattarlo allosso compatto
presente in profondita.

La spalla dellimpianto a lama dovra infatti essere almeno di 2 mm. piu
profonda della corticale superficiale (cfr. caso clinico di figure 16-18).



Figure 17 - 18

Un metodo utile a prendere la misura consiste nell'inserire parzialmente
'impianto nella breccia ed eseguire una radiografia per calcolare quanto
manca alla sua collocazione definitiva. Figura 19 é la radiografia endorale
eseguita durante l'intervento di inserzione di un impianto a lama in zona 36,
prima di attuare le modifiche di forma necessarie, assestare l'impianto con
alcuni colpetti di martello e constatarne il corretto posizionamento (figure 20-
21).

Figure 19 - 21



Un secondo metodo per prendere la misura di profondita, molto preciso, &
quello di inserire uno o piu impianti ad ago (figure 22 e 23) o dei “Torpan” (fig.
24, cfr. tecnica di figg. 46-49), od uno scalpello (fig. 25-26), fare una
radiografia e misurare la profondita di immersione di questi strumenti nel
tessuto osseo. Lo scalpello di figure 25-26 € stato inserito tra la corticale del
seno mascellare e quella del palato, secondo lo schema di figura 27. In figura
28 e visibile la radiografia della lama rimodellata ed inserita in questo contesto
anatomico dopo 10 anni di funzione.

Figure 25 — 26



Figure 27 — 28

La misurazione corretta dellarea di immersione nel tessuto osseo € la
principale condizione utile a posizionare I'impianto a lama in modo congruo.
Alla profondita ossea desunta con precisione analizzando le radiografie sopra
descritte, devono essere sottratti almeno due millimetri, in modo che la spalla
dell'impianto sia collocata al di sotto della corticale ossea. E’ meglio eccedere
che peccare in difetto, perché e possibile che I'impianto a lama si arresti ad
una profondita leggermente inferiore rispetto agli strumenti di misurazione.

La breccia ossea deve essere disegnata in modo da avere la certezza che
I'impianto possa ripetere la medesima strada tracciata con le frese. Questo e
particolarmente importante in quelle situazioni in cui vi siano addensamenti
ossei in profondita che impediscono all’impianto di progredire con l'ausilio della
sola percussione. Se il tessuto osseo € particolarmente rarefatto, puo essere
sufficiente tracciare la sola breccia superficiale ed assestare I'impianto in
profondita rompendo le trabecole ossee con la sola percussione. A questo
punto si confrontano con l'impianto a lama le dimensioni della breccia e si
eseguono le eventuali modifiche utili ad adattarlo alla perfezione all’anatomia
ossea profonda. In figure 29-31 si pud osservare come l'impianto a lama sia
stato modificato seguendo le indicazioni tratte dalla radiografia riducendo la
profondita della parte distale e le indicazioni derivate dall’esame dell’anatomia
ossea visibile curvandolo in modo da adattarlo al decorso curvilineo della
cresta ossea.

Figure 29 - 31



Nel caso in cui il moncone dell’impianto non sia parallelo, & possibile adattarlo
meccanicamente prima del posizionamento in sede dell’impianto, risolvendo
subito i problemi protesici che ne deriverebbero. In figure 32-34 € visibile un
impianto a lama “parallelizzato” ed inserito in zona 35.

27 01 2011

-~ 27 01 2011

Figure 32 - 34

Le figure 34-35 illustrano l'aspetto delle mucose attorno al moncone
dellimpianto e la protesi fissa definitiva.

Figure 35 - 36

Il collocamento in sede dell’impianto viene effettuato utilizzando una pinza per
inserirlo nella breccia chirurgica, per poi proseguire nell'assestarlo martellando
con delicatezza su di un percussore posizionato sulla spalla dell'impianto (Fig.
37).
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Figura 37

Le suture devono contornare il moncone uscente e rispettare I'anatomia delle
papille eventualmente presenti. Accertatosi che il moncone non vada soggetto
a traumi da parte di denti, strutture protesiche o tessuti molli, I'operatore puo
ora congedare il paziente prescrivendogli una adeguata copertura antibiotica.
Riassumendo, si riconoscono quindi 9 fasi chirurgiche:

Incisione

Scollamento

Micro-osteotomie (fori seriali corticali)

Breccia

Misura

Modifiche (se necessarie)

Parallelizzazione (se necessaria)

Posizionamento

Sutura

—“Ss@meoooTw

Decorso post-operatorio

Nonostante la tecnica di inserzione in “press-fit” di questi impianti possa lasciar
presumere che vi siano particolari sequele post-chirurgiche, il decorso post-
operatorio € di norma tranquillo, accompagnato talora da gonfiore, con
normale sintomatologia post-operatoria. La prescrizione di cinque giorni di
terapia antibiotica € una misura prudenziale che protegge il paziente dagli
effetti dell'infezione batterica legata all’insulto chirurgico.

Protesi

L'impianto a lama ha uno spessore di circa 1,5 mm. La condizione ideale si
ottiene quando la base del moncone penetra la cresta ossea, andando a
chiuderne l'accesso. In questo modo I'ampiezza biologica va a collocarsi
attorno al moncone e non al di sotto di esso, creando i presupposti per un
profilo di emergenza dai tessuti molli adatto alle dimensioni del dente di protesi
(figure 33 e 34).

Se invece limpianto non scende alla profondita ideale e quindi il collo del
moncone si trova visibile sopra la cresta ossea, I'ampiezza biologica andra a

11



circondarlo e la base del moncone sara “seduta”, con andamento obliquo, sui
tessuti molli, creando un sovra-contorno.

E comunque preferibile il sovra-contorno del moncone, che & in titanio, liscio e
privo di soluzioni di continuita, rispetto al sovra-contorno protesico (fig. 38).

5
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Figura 38

Nonostante queste considerazioni legate all’esiguo spessore dell'impianto, non
c’é una differenza apprezzabile tra il risultato protesico ottenibile con un
impianto a lama e quello ottenibile con un impianto a vite (fig.39: aspetto dei
monconi di un impianto a vite sommersa, a sinistra, e di un impianto a lama, a
destra).

Figura 39

Nel caso in cui invece il moncone abbia uno spessore sottile, il sovra-contorno
protesico che ne consegue non inficia la durata dellimpianto-protesi, ma ne
rende meno igienica e fisiologica I'accettazione da parte dei tessuti molli.

Carico Immediato

L’impianto a lama pu0 essere caricato immediatamente qualora non vi siano
forze che agiscono sulla protesi subito applicata che ne possano pregiudicare
la stabilita. La valutazione di opportunita € dunque legata alla capacita
dell'operatore di distinguere le situazioni di maggiore o minore idoneita e dalla
conoscenza della funzione occlusale, dalla quale dipende il successo della
terapia. Le Figure 40-45 illustrano un caso di carico immediato di un impianto
a lama di Pasqualini e di un impianto a vite emergente inseriti nel settore
distale inferiore 44-47. Sono visibili il provvisorio immediato (fig. 42) e le

registrazioni occlusali in occlusione statica e dinamica, che devono essere
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meticolosamente seguite sia nella fase della protesizzazione provvisoria che in
quella della protesizzazione definitiva.

Figure 40 - 45

13



Nuove impostazioni chirurgiche

La validita della tecnica di inserzione dell'impianto a lama proposta da Linkow
e universalmente accettata e confermata da inequivocabili risultati a distanza
di tempo. Nel corso degli anni sono state proposte da alcuni autori delle
varianti della tecnica originale le quali risultano particolarmente utili in alcune
situazioni specifiche. Le modalita sotto descritte sono volte a migliorare il
trattamento del settore distale inferiore, particolarmente delicato con qualsiasi
tipo di impianto.

a. Lama Bicorticale Distale

Presentata piu volte in ambito congressuale da oltre 15 anni e pubblicata dal
suo ideatore(177), la tecnica prevede una particolare modalita di attuazione
della breccia ossea, la quale viene tracciata utilizzando alcuni “allarga-canali”
da contrangolo, i quali vengono inseriti in profondita fino a raggiungere la
corticale ossea profonda a livello della linea milo-ioidea (fig.24 e 46). Misurata
con precisione la profondita di lavoro e riprodotta sull'impianto, la lama viene
fatta penetrare a percussione rompendo i setti ossei presenti tra un foro e
I'altro fino a quando non giunge alla profondita prevista. Si ottiene cosi un
impianto estremamente stabile gia subito dopo il suo posizionamento, in grado
di sostenere carichi importanti anche in condizioni di sfavorevole rapporto
radice/corona (figg.46-49).

Figure 46 - 49
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b. . Estensione Distale Endossea (E.D.E.)
E’ stata pubblicata dal suo ideatore nel 2001 dopo 8 anni di esperienza
clinica(176,180). La tecnica prevede che si tracci la breccia ossea
mesialmente rispetto alla sede di collocazione definitiva della lama, imponendo
allimpianto una rotazione ed una progressione in senso distale, fino a quando
il moncone non raggiunge il bordo distale della breccia (fig.50).

E.D.E.

Estensione Distale Endoossea

i

Figura 50

In questo modo quasi tutto I'impianto viene ad essere collocato al di sotto di
tessuto osseo e tessuti molli intatti. La presenza della corticale ossea
superficiale si puo apprezzare all'esame radiografico (fig.51).

Figura 51
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Questa soluzione tecnica puo essere utilizzata per realizzare i pilastri
posteriori inferiori di una protesi fissa completa inferiore. In figure 52-54 ¢é
documentato il caso di una protesi fissa “circolare” inferiore con due impianti a
lama E.D.E. alle estremita. Figura 52 documenta l'impianto a lama posizionato
in zona 47 nel 1999, figura 53 I'aspetto dei tessuti molli attorno all'impianto a
lama e alla vite adiacente alcuni mesi dopo, figura 54 é I'ortopantomografia
eseguita 9 anni dopo.

.
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10 07 2008
Figure 52-54
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Gli impianti di Oleg Surov

Il dott. Oleg Surov ha proposto attorno agli anni 2000 una forma d’impianto
particolare, con altezza di soli 4 mm. e forma a L, utile a trattare le atrofie
marcate dei mascellari posteriori. E proprio la parte curva dellimpianto a
conferirgli particolare stabilita. 1l corpo dell'impianto pud essere modificato con

una pinza tipo “tre becchi” per assecondare la forma della cresta ossea (figure
55-60).

mnnautar O.Cyposa

B nepeyio auepeiib TEPRIOTER KOPEMHBIC 3V0h! HIDKHEN HeaocTH,
BuinwiaeT (OVRKIGA pasMalblBains NINUCBOIo KOMKA, HapyLiactcs
HHIMCBAPEHHE, 8 B CTAPOCTH 1UOX0 (hUKCHPYETCH CLEMHEBLIL IIPOTEeS,
[oatoMy coxpaienie niskHero 3yoHnro psta nMeet Goiikiioe
suauenne, [Iag npouaakTiEn TAKHX
OCHOKIEHIN TPY CHALNON aTpothin
wWibpeONA pll()l'() ()Tp()L"[’Kﬂ | p:npzl(immma
ST KOHCTPYRIMA WAMTULIHTITA.
Hmnaarear Cypoea \ HC \ 210 00&mnan
KOHCTPYRUMS 1 VIPOWEHHBIT Bapiat
yronagnuoro  cyGuepHoCTLIALIOTD
uMiranrata, MC #3roTamimpacTcs ui
Turana Mapku BT-1.0 8 3aBOACKHX
YCIIOBIIX U151 TIPABOIT 11 J€BO CTOPOH.
Hanbomee niHpoKo npiuMenseTes 1epabi
H BTOPOI BAPUAIITLY HMIVILHTATA.

Surov implanes

17



Figure 55-59

Predicibilita dell’efficacia clinica degli impianti alama

Numerose sono le pubblicazioni che attestano la possibilita di questi impianti
di durare funzionalmente e fisiologicamente nel tempo (vedi ad esempio voci
bibliografiche 49, 87, 97, 125, 130, 153, 170, 182, 183, 186, 188, 189, 192 e
193) e le conferme istologiche della loro osteo-inclusione senza interposizione
di tessuto connettivo tra 0sso ed impianto (es. istologia di fig.60).

istologia dopo 9 anni di funzione

Figura 60

Se seguite con scrupolo anche nel periodo che segue la protesizzazione, con
visite di controllo “on demand” e semestrali volte a tenere sempre sotto
controllo I'equilibrio occlusale e l'igiene orale del paziente, le lame non temono
confronti con gli altri impianti. Di un impianto a lama di Pasqualini posizionato
in zona 21 é stata pubblicata nel 2010 I'eccezionale documentazione
fotografica e radiografica del momento dell'inserzione dell'impianto, avvenuta
nel 1972, e del controllo eseguito nel 2010, 38 anni dopo (186). Figure 61 e 62
documentano il controllo clinico e radiografico a 40 anni.
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Figure 61 e 62

In particolare si evidenzia che recentemente (192-193) la FDI, Organismo
americano super-odontoiatrico che protegge e promuove la salute pubblica,
riaffermano la validita clinica degli impianti a lama, ricollocandoli in Classe di
rischio assicurativo pari a tutti gli altri.
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NUOVE MORFOLOGIE e TRATTAMENTI DI SUPERFICIE

DEGLI IMPIANTI A LAMA
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Abstract

Introduction

Despite initial enthusiasm, blade
implants have recetved bad press over
the years due to fairly high failure
rates reported in some publications
of non-users, We zim to discuss
the technigues of blade implants to
improve the understanding of the
technigue,

Materials and methods

A votal of 522 blades were inserted in
20 years {1989-200%): 309 in females
and 213 in males. The median age was
59 % 11 years {min-max: 24-B0 years).
The implants were mserted in deep
and atrophic narrow crests.

Results

The success Tate was 934%
(488,522} globally, 98.9% (369/373)
at 5 years, 89% [261,/293) at 8 years
and 86.2% [200/232) at 10 years
These data show very good resnlts at
Syears, but slightly more failures at 8
and 10 wears.

Conclusion

The blade implant is a valid thers-
peutic device useful for treating cases
such-as narrow bone crest and scarce
spongy bone in the lower distal
sector. They have demonstrated
lomg-term survival Menetheless, to
prevent failure, practitioners should
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e aware that blade implants are not
indicated in wide alveclar crests or
in areas where bone density is insuf-
ficient and that the implant cannot be
positioned in the deep cortical layen

Introduction
The idea of endosseous blade
implants was developed by LL
Linkow and R. Reberts, but its spread
all over the scientific community
must be attributed te Prof. Leonard
Linkow, who published: it around
1968, thereby making it possible to
treat partial or total edentulism™.
Blade implants can be used in any
alveolar crest. but are particularly
usefiull im the thinnest, where the
use of root-form implants is difficult
and needs bone regeneration proce-
dures. When the ridge is thin, tricor-

Figure 1: Radiograph at 11 years of
submerzed blade implant posiGoned
in zome 1.2 in 1993,

A brief history and guidelines of blade implant technique:
a retrospective study on 522 implants

L Dal Carlo', ME Pasqualini®, F Carinci®*, M Corradini®, F Vannini®, M Nardone®,

tical anchorage is the most suitahle
technique, according to Manenti®
that is the implant is stabilised by
press-fit in beth the internal and
external bone cortex, as well as the
deep cortex (Figures 1 and 2}. This
condidon represents the optimum to
allow immediate fanctional loading
of provisional prosthesis.

The original surgical protocol of
Limkow is based on the following
simple steps:

« Select the patient correctly

« Consider general health conditions

« Value crestal size

= Dpen 3 flap to have a correct ridge
overview

= Perform a line of little holes in the
superficial cortical bone

« Connect holes and insert blade
implant as deep as possible

« (Fently bend implant abutment to
reach correct position in relation
with the antagonist teeth

Figure 2! Fhotograph 7 years after
fitting the prosthesis on the implant
im Figure 1.
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Frgure 3: The guide holes are joined,
tracing the site for msertion of a

Pasqualini
implant.

screw-abutment  blade

« Gently bend implant body if neces-
sary

= Press the blade inside its implant
site till it reaches the correct posi-
tion

= Contral ecclusal fanctions

Ossepintegration of titanium blade
implants has been confirmed by
numerows  histological  stdies.
Figure 1 allows yoo ©o appreciate
bone thickening around the neck and
body of 4 blade implant 11 years after
SUTEETH:

If patients are soitably selected.
blade implants are successful. In
fact, clinical experience shows that
the majority of failures occur when
surgical protocol is not correctly
followed*®, implant form was not
suitable in a patient, movements
of the tongue were not taken into
consideration®"®, and the implant was
nsed in too much atrophic crestal
bone.

Types of blade implants

Linkow's original blade implant
was performed in different shapes
according to the anatomical site of
inzertion. Subseqguently Linkow
has developed numerous improve-
ments to the shape and surface of

[ntra-oral

Figure 4:
performed immediately after posi-
tioning the Pasqualini blade implant
in Fizure 4.

radiograph

his device. At the beginning of the
1970s. Pasqualini proposed a ‘poly-
morphous’ blade implant, which
could be modeled to suit the most
common anatomical conformations
and which, with its screw abutment,
offered for the first ime a soluton to
the problem of tongue-thrust during
swallowing {causing the majority of
post-surgical failures)®, & provisional
abutment with a short temporary
screw-on cap should be replaced
with a longer one, 3-4 months after
surgery {Figures 3 and 4),

Many other authors have devel-
oped changes to the shape and
prosthetic  component; emergent,
semi-emergent and submerged
fnmﬂl-llh

The advantages of blade implants
are a5 follows:

1. Pessibility to insert blades in the
narrowest alvenlar erests

2. Adaptability te the majority of
anatomical conformations

3. Avoiding bone regeneration
SUrgery

4, Mechanical correction of paral-
lelism during implant surgery

5 Easy adaptaton to the deep
anatomical structures by modi-
fying the implant

&, Presence of numerous contacts
with deep cortical layer

7. Possibility of inserting a part
of the implant below the intact
cortex [as compared with
endesseons  distal extension

(EDE) technique)
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Figure 5:
implantation in zone 3.5,

Blade implant during

B, Adequate managemesnt of
attached gingiva during implant
SUrgery

3, Simple surgical technigue
performed  with  stamdard
LOSITUnLents

The disadvantagzes of blade implants
are as folowrs:

1, Inwasion of adjacent bone sites
with mesio-distally posidoned
blades

2, Poor adaptability to post-extrac-
tion alveolar sites

Biomechanical aspects
The possibility offered by the surgical
technigue of modelling the blade
implant requires the operator o
possess skills to evaluate the biome-
chanical suitability of the implant
Blade implant should have a root/
crown depth ratio of 1:17,

This study is focused on the tech-
nigues anributed to blade implants
and their long-term reliability

Materials and methods

This work conforms to the values laid
down in the Declaradon of Helsinks
[1964]). The protoco! of this study has
been approved by the relevant ethical
committes related to our insttuton
in which it was performed. Al
subjects gave full informed consent
to participate in this soudy

Licensee DA Publishing London 2013, Creative Commons Attribution Licence [CC-BY)
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Figure &: The blade implant in its
definitve position. The abutment
reaches the bone crest

Surgery standard protocol

Patient’s anamnesis is mandatory
The preliminary phases of surgery
are based on clinical and radicgraphic
examinations., Written informed
consent is mandatory. The patient
must be thoroughly informed about
meatment opfons to know relative
advantages and disadvantages.

The incision must be performed
te ensure adequate adhersnt zum
around the prosthesiz To decide
about the precise positon of the abut-
ment, an intra-operatory surgical
mask 15 required.

After incision, the flap is detached
using a periosteal elevaton In case of
very thin abveclar crest, flap lifting
should be performed cautiously
y¥ing not to compromise blood
supply to the underlying bone,

A line of small guide holes on the
surface of the crest should be desipned
nzing a 0.9- L0 mm gauge mult-blade
metal drill mounted on a turbine, or
high-speed contra-ansle {red band)
handpiece. These ideal lines will serve
as a4 guide for the implant inserton
(Figure 3}. Instead of the drill, a piezo-
glectric scalpel can be nsed.

The mesio-distal dimensions of
the implant ste must be caloulated
in relation to blade shape, selected
on the basis of radiographic images
and the anatomy of the implant site,

Figure 7: Om the left, note the excel-
lent response of the soft tssues
around the blade implant in Figures
b and 6.

If the bone is not partienlariy dense,
drill a slightly shallower channel so
that the implant will have greater
primary stability wpon press-fitting,
The implant site should be traced
with a slow movement of the wrist,
following the longimudinal direction
of the crest; its depth shounld be suffi-
cient to maintain a safe distance from
the underlying anatomical structures.

Once the mesio-distal implant
site has been bored and its depth
checked using a gauged probe, the
implant can be inserted, ensuring
that its shoulder has been posidoned
at least 2 mm below the superficial
cortex, The implant is fitted in its site
using pliers, and the mounting device
should be tapped zently and safely
[Figure 5].

The abutment mneck should be
surrounded by patent’s gum of
correct biclogical width (Figures 6
and T}

The blade implant can be modi-
fied to perfectly suit the crestal bone
anatony (Figure 1} and the body can
be curved to follow the anatomical
profle. If the abutment needs to be
angled. this can be achieved mechan-
ically, up to maximum of 207 before
the implant is positioned'™, using two
pair of steel plisrs, thereby resolving
beforehand any problems that could
arise due to incongruous abutment
posidoning,
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The sumres should surround
the protruding abutment and not
compromise the anatomy of papillae.

Post-surgical protocol

After surgery, patients are likely
to experience slight swelling and
normal post-surgical symptoms. Five
days of antibiotics is a precautionary
MeasUres o SUggest.,

Immediate loading

The blade implant can be immedi-
ately loaded if adeguate stability
has been achieved. Anchoring the
implant through two cortical layers
and in contact with the deeper cortex
should stabilise the implant.

Stage and dymamic occlusion
should be meticulously checked when
tEmMpPOTArY O PErFMmAnant crowns have
been posidoned

Oral rehabilitation

MNumerous articles have demon-
strated the long-term stability of
thess types of implants'™™ and
documented their histelogical oste-
ointegration., withont connective
tissue in the bonefimplant inter-
faL'E==-H|

Strictly following the surgical and
prosthetie protocols is the first step
towards success. A comparative
study published online in 2011%
has shown that "blade implants have
yielded the best success rafes at 5
years The success raote decregses
between the 5th and 8th year’

Chver the years, several authors
have proposed changes to the orig-
inal technique™”, For instance, the
technique known as EDE is particu-
larly useful for treatment of lower
posterior sectors with scarce bone
density,

First used in 1993, the EDE was
published in 20017+, The best owpe
of blade implant to use is ramus
blade, which was designed during the
1970s by Roberts and Linkow.

The  technique consists in
perferming the implant site mesially,
so that the blade is gradually rotated
distally until it reaches the distal
border of implant site,

Licensee 0A Publishing London 2013, Creative Commens Aftribution Licence [CC-BY)
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Figure B: The blade has reached its
final destination with the abutment
against the distal border of the bone
site. Implant body has been inserted
between the superficial cortical bone
and the superior side of the alveolar
canal, The cortical bone posterior to
the abutment remains intart.

In this way, almest all of the
mmplants are placed beneath the
intact bone and soft tissues. The
presence of intact superficial bone
tissue posterior to the abuwtment
can be controlled with an X-ray
[Figure 8)

Since the implant must be
surrounded by  healthy dssue
[superficial cortex upper cortex
of ahreolar canal, labial and lingual
cortical layers), this type of implant
is extremely stable even if it should
immediately be loaded with & fixed
prosthesis.

Indeed, this kind of procedure is
characterised by excellent soft tissue
response. The same results could be
reached for ramus blade implants
inserted using this technigue.

Results

Statistical data

Dr L. Dal Carlo inserted immediate-
and deferred-load monoblock blade
implants in narrow alveolar crests
since 19897, The implants were nsed
in both deep and atrophic nmarrow
crests, and their success rate was
93.4% ([438/322) globally, 98.9%
{3569 /373) at 5 years, 89% (261/293)
at B years and B86.2% ([200/232] at

10 years: These data show very good
results at 5 years, but slightly maore
failures at B amd 10 pears. This is
due to some implants being inserted
into partdcularly atrophic posterior
sectors and unfavourable crown/
root ratio,

The efficacy of blade implants has
also been documented by an inde-
pendent mult-centre randomised
trial (Veterans  Administration
Cooperative Dental Implant Study)
conducted over a S-year period. This
study revealed 91.5% success in
cases of partial edentulism meated
using fixed prostheses on blade
implants™,

Discussion

The introduction of blade implants
by Linkow in the 19405 was a great
innovation, inducing numerous
implantology neophytes to exper-
tize this methed, however, without
having a clear idea of indications.
Therefore, the improper use of the
blade implant was unsurprisingly the
main cause of failure of this dewvice.
As with any new technigue, espe-
cially when practiced by non-experts,
there have been failures that have
been particularly exalted in some
published reports over the years. In
these reports, implant inserton tech-
nigue, implant shape and quality of
ossecintegraton have been particu-
larly cridcised. At the same time,
however, scientific works have been
published about the benefits arising
from the use of blade implant= after
failure of roct-form implants™*,
We believe that it is not scientfically
correct to assume that this technigue
is wseless on the basis of some case
reports. Indeed, a report of blade
implants used instead of a failed
root-form implant™ has also been
published; however, this does not
neceszarily mean that one technigue
is superior to the other. Moreover
when compared with other implants
inserted in the same peried of time,
some studies have shown that the
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blade implant provided long-term
reliability™,  Furthermore, the
possibility of replacing a failed blade
implant with a new blade implant
has been experienced by both the
authors of this article and Covani et
al.*, The idea that blade implants are
poorly ostecintegrated with respect
to other types of implant has been
effectively denied by histological
examination, which has demon-
strated total absence of connective
tissue mterlayer®™, With regard
to this, there are numerous clinical
reports that attest the reliability of
blade implants.

Conclusion

The blade implant is a valid thera-
peutic device useful for treating cases
such as narrow bone crest and scarce
spongy bone in the lower distal sectorn
It can be used, in its mesio-distally
extended form, not only in the upper
and lower posterior sectors but also
to provide deep anchorage in poste-
rior and anterior {aesthetic) sectors,
Furthermore, this method offers
excellent response of the surrounding
soft tissues, Nonetheless, to prevent
failure, practioners should know
that blade implants are not indicated
in wide abveolar crests, or in areas
where bone density is msufficient
and the implant cannot be positoned
in the deep cortical layen

Abbreviations list
EDE, endosseous distal extension.
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FDA Executive Summary

Prepared for the
July 18, 2013 meeting of the
Dental Devices Panel

Classification for Endosseous Dental Implants
(Blade-form) [21 CFR 872.3640(b)(2)]
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1.

1.1.

Introduction

Per Section 513(b] of the Food, Dmag, and Cosmetc Act (the FD&C Act). the Food and
Dmug Admimisiration (FDA) 15 convening the Dental Products Advisery Panel (the Panel)
for the purpose of obtaining recommendations regarding reclassification of blade-form
endosseous dental implants [21 CEFR 872 3640(b)(2)].

Blade-form endosseous dental mplants intended for the treatment of edenfulous sites m the
mandible or maxilla for restoration of chewing function as defined wnder 21 CFR.

872 3640(b}2). heremafter referred to as “blade-form implants™ are one of the remaining
preamendments Class HI medical devices corrently cleared for marketing through the

premarket notification [310(k}] pathway.

FDA 15 holding thus panel meeting to obtain comments and recommendafions from the
Panel regarding whether blade-form mplants should remain m Class ITI (subject to
premarket approval application [PMA]) or be reclassified to Class II (subject to premarket
notification [510(k)s]). The Panel will be asked to provide mput on the nsks to health and
benefits of blade-form mmplants. The panel will also be asked to discuss the FDA s
proposed reclassification strategy for blade-form implants based upon the available safety
and effectiveness information. FDA behieves that these devices can be reclassified into
class II (Special Confrols) because special controls, in addition to general controls, can be
established to provide reasonable assurance of the safety and effectiveness of these devices.
If the Panel believes that Class II is appropnate for blade-form mmplants. the Panel will also
be asked to specifically comment on the adequacy of the proposed special controls to
mutigate the identified nsks to health.

Cuwrrent Classificarion

As cumrently defined in 21 CFR 872 3640

{(aMdentification. An endosseous dental implant is a device made of a material such as
titanum or titammm alloy, that 15 intended to be surgically placed m the bone of the
upper or lower jaw arches to provide support for prosthetic devices, such as artificial
teeth. in order fo restore a patient’s chewing fimction.

{b)Classification. (1) Class II (special controls). The device 15 classified as class ILif
it 15 a root-form endosseous dental implant The root-form endossecus dental implant
15 characterized by four geometrically distinct types: Basket, screw, solid cylinder,
and hollow cylinder. The guidance document entitied "Class II Special Controls
Gwidance Document: Foot-Form Endosseous Dental Implants and Endosseous Dental
Implant Abutments" will serve as the special control. (See 872.1(e) for the
availability of this guidance document.)

{2) Class III (premarket approval). The device 1s classified as class IT1 1f it 15 a blade-
form endosseous dental implant.
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It should be noted that this classification regulation 15 currently split between Class IT
and Class III. The focus of this panel today 1s only on part (b)(2) of the classificabion
regulation. Any modifications to part (b)(1) would be subject to a different regulatory
process.

Blade-form mmplants are corently reviewed through the 510(k) pathway, and are
allowed onto the market 1f their indications for use and technological charactenstics
are determined to be “substantially equivalent” to a legally marketed predicate device.
There are 4 total submissions for blade-form implant devices that FDA has found to
be substantially equuvalent (first m 1979).

Device Description

Blade-form Endosseous Dental Implants

The blade-form implant 15 a device placed into the maxilla or mandible and
composed of biocompatible material, such as titanium alloy or commercially
pure fitanium. with sufficient strength to support a dental restoration. such as a
crown, bndge. or denture, mtended for the purpose of replacing tooth (or teeth)
roots and extending & support post through the smgival fissue into the oral
cavity to restore chewmng function.

The blade-form implant is generally a rectangular shape or rounded comer
rectangle shape (m the mesio-distal plane) with a narrow tapered (narrow at the
apical edge) edge (in the bucco-lingual plane) similar in shape to a razor blade.
Other blade designs. such as square, V-shaped, and mangles have also been
used The blade generally contains open vents of vanous shapes and vanous
sizes, Traditionally marketed blade-form implants had a blade width of 1 to
3.25mm. a blade depth of 5 to 21mm. and a blade length of 4 to 36mm_

The blade-form implants are either one-prece or two-piece implants designed
with one to three cylindncal abutment posts extending from the coronal aspect
of the blade through the soft tissue and mto the oral cavity. For the two-plece
design the separate abutment post 1s retained to the blade implant with a screw.

The blade-form implant as descnbed in the four cleared 510(k)s contains only
an as-machined titaninm surface with no additional surface treatments or
modifications.
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Firure 1 — Example: of blade-form endosseons dental implants (hitp:/www.dental-
vacation comwordpressTp=251) wrw oapabhshi ndon com'article 390

Famus Frame Blade-form implant

A ramus frame blade-form mmplant is a sub-set of the blade-form mmplant
specific to the mandible and fully edentulous patients. A ramus frame 15 a full
arch, supra-mucosal bar with an implanted blade at each end which are placed
m the retro-molar area of the ramus of the mandible and 15 supported by a single
blade in the anterior of the arch.

Figure  — Ramus frame blade-form implant (hitp-/wow.indianhealihzoro com. dental-
implants-Indis-low-cost-benefits himb)

Distinction between Root-form and Blade-form Endosseons Dental
Immplants

There are two types of endosseous dental implants: Root-form and Blade-form
Foot-form implants 15 defined in 21 CFR §72.3640(b)(1) as a endosseous dental
implant with one of four geometnically distinct types: basket, screw._ solid
cylnder. and hollow cylinder. All four root-form types are similar in that they
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possess & cylmder or comcal shape and fill the space left by removed tooth roots
m the maxilla or mandible.

’i , . , ENDOSSEQUS IMPLANTS

e Cline Sorfn

Lowwar
wbone
[mandibhe)

Implanis are placed
inside [@wbora

Figure 3 — Comparizon of endoszeons dental implanis
ache edwimages/abont i i 2 pazel? endosiecns|

An additional distinchon between blade-form and root-form implants 1s found
m the directions for use or surgical manual. The direction for blade-form
mplants may include specific instructions for bending the abutment post or a
one-piece implant design for the purposes of angle comection. Also, the
directions for use of previously cleared devices reference cutting or bending the
blade portion of the blade-form implant to fit the edentulous site and prepared
osteotomy shape, e.g. antenior jaw sites.

Root-form endosseous dental mplants are already classified as Class I devices
and outside the scope of the panel’s discussion today.

Regulatory History

A brief summary of the regulatory history for endesseous dental implant (blade-form)
devices is provided within this section
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1980 Proposed Rule and 1991, 1997 and 1998 Classification Panel
Meetings

FDA established several advisory committees to make prelininary recommendations
on dental device classificaion. The 1998 Dental Device Classification Panel.
heremafter referred to as “the Panel ” recommended spliting the classification for
Endosseous dental implant devices. Endosseous dental implant devices that are
“root-form™, charactenzed by four geomemmically distinet types (basket, serew, solid
cylinder. and hollow cylinder), were recommended to be Class [I. Endosseous dental
implants devices that are “blade-form™ were recommended to be Class III. The Panel
members at the Panel and Subcommittee meetings of October 24, 1991 November 4,
1997 and January 13, 1998 discussed these dewvices.

It was stated by the January 13, 1998 Panel that the clinical data demonstrating safety
and effectiveness of the blade-form implants had not been presented to the panel to
justify reclassification to Class II in contrast to the root-form endosseous dental
implants for which a remarkable amount of mformation had been obtained since the
1991 panel meetng.

1980 Classification Proposed Rule, 1991 & 1998 Dental Products
Board Reclassification Panel, 2002 Classificadon Final Rule

Followmg the classificabon panel meetings, the FDA published a proposed mile on
December 30, 1980 (43 FE. 36025) for classification of endosseous dental mplants
(blade-form as well as root-form) as Class III requiring premarket approval with the
followmg 1dentification:

“An endosseous implant is a device of a matenal, such as titanium  that 15
surgically placed in the bone of the upper or lower jaw arches to provide support
for prosthetic devices, such as artificial teeth, and to restore the patient’s chewing
fumction ™

The panel recommended Class III because the device 15 implanted in the body and
presents a potential unreasonable risk of illness or injury including nsks of abnormal
spontaneous pain due fo nerve impmgement and a nsk of perforation of the hngmal
and labial bony plates of the upper and lower jaws.

The Agency agreed with the Panel that msufficient information existed to determine
that general controls would provide reasonable assurance of the safety and
effectiveness of the device and that msufficient mformation existed to establisha
performance standard to provide this assurance. On Aungust 12, 1987 (52 FR 30082),
a final nile was published for endosseous dental implants (without subdividing based
on geomefry) classifying these devices as Class IIL

On December 7, 1989 (54 FR. 50592), the FDA published a proposed mle to require
PMA submissions for all dental implants. A reclassification petition was
subsequently subnutted on December 12, 1989, by the Dental Implant Manufacturers
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Association (DIMA) requesting reclassificabon of dental implants. The FDA held
reclassification panel meetings on October 24. 1991 and the panel voted to deny the
reclassification petiion. At the request of the FDA . additional panel meetings were
held on November 4, 1997, and Janmary 13, 1993, during which the FDA presented
new information regarding root-form endossecus dental implants. Dunng the Janunary
1998 papel meeting, the panel stated that sufficient clinical mformation was presented
to the panel to justify reclassification of root-form implants, mplants with special
retention features, and temporary mplants, as Class II {Special Confrels) requmng a
premarket notification [5310(k)]. However, the panel also stated that sufficient
evidence with respect to the blade-form dental mplant (including Famus type
umplants) had not been presented to the panel even though it was stated by the public
that sufficient evidence was available in the literature and from use of the blade-form
implant in Furope. The panel did not discuss any specific concems related to
retaiming blade-form moplants m Class III, but mstead stated that sufficient evidence
had not yet been presented to reclassify blade-form implants to Class IL

In response to the January 1998 panel statement that sufficient evidence for blade-
form dental moplants had not been provided, addinonal information was provided on
July 13, 2001 and December 20, 2001, respectively. This information was provided
to the FDA outside of the classification docket.

On May 14, 2002 (67 FR. 34416} and May 12, 2004 {69 FF. 26032) respectively,
proposed and final mles were i1ssued reclassifying only root-form implants into Class
[I. Blade-form endosseous dental implants remained Class III, however, the proposed
rule requunng PMA submissions was not finahized, and blade-form mmplants remaimed
class IIT 310(k) devices.

2009 515(i) Notice for Remaining Class III Preamendments Devices

Omn Apnl 9, 2009, pursuant to Section 515(1) of the FD&C Act, FDA published a
515{1) motice m the Federal Remster that applied to the remaming preamendment
Class IIT 510{k) device types, as the first step in finaliming the classification process.
Included mm this group of devices were Endosseous Dental Implants (Blade-form) as
defined under 21 CFE. 872.3640(b)(2). Manufacturers were required to submit
mformation concermng the safety and effectiveness of these devices.

The April 9, 2009 Federal Repister Notice [Docket Mo, FDA-2009-0M-0101] requiring
safety and effectiveness information from mndustry, to support either a
reclassification of blade-form implants or to require a FMA submission, received
responses from cne sponsor (TM] Implants, Inc.). The TH] Implants, Inc. response
stated that the company does not curently manufacture blade-form endosseous
dental implant but wanted to provide information regarding four devices marketed
before 1976 which the company may market in the near future. These four devices,
as described, are not actmally blade-form endosseous dental implants. TM] Implants,
Inc. did not provide any information relevant to blade-form endosseaons dental
implants

Page 10 of 29

42



2.4. 2013 Proposed Order to Require Premarker Notification for Blade-

form implant devices

On Janwary 14, 2013 {78 FE.2647), FDA published a proposed order proposing to
reclassify blade-form implant devices. In this order. FDA has proposed

“that the device subject to this proposal be reclassified from class I to class . In
this proposed order, the Agency has identified special conirols under section
313(a)(1WB) of the FD&C Act that. together with general controls applicable to the
devices, would provide reasonable assurance of their safety and effectiveness. FDA
behieves that the 1dentified special controls i this proposed order, if finalized
together with general controls applicable to the device, would provide reasonable
assurance of safety and effectiveness. Absent the special controls identified 1n this
proposed order, general controls applicable to the device are msufficient to provide
reasonable assurance of the safety and effectiveness of the device ™

Responses to the Docket for the 2013 Proposed Order

The proposed order provided for a 90-day comment penod that was openuntl Apnl 14,
2013. FDA received 2 comments to the docket. The comments are available at the
following address: hitp-/aww.regulations.gov/#!docketDetail: D=FDA-2012-N-0677.

If the comments mcluded relevant references, these references were checked agamst the list
of references used m the literature review to deternune if they had been considered as part
of the Agency’s assessment.

Mone of the comments openly stated an opimion, but did include statements for the
proposed order that could reasonably be mterpreted as support for a Class II designation.
Both comments were received from denfists.

Indications for Use

A necessary component of a device description and labeling is an indication for use (IFUT)
statement. The IFU identifies the condition and patient population for which the device
should be appropniately used, and for which the dewice has demonstrated a reasonable
assurance of safety and effectiveness. 21 CFR 872 3640(a) defines an endosseous dental
implant as “Adn endosseous dental implant is a device made of a material such as fiianium
or titanium alloy, that is intended to be surgically placed in the bone of the upper or lower
Jjaw arches to provide support for prosthetic devices, such as artificial teeth, in order fo
restore a patient s chewing function”

There are slight vanations on the mdications for use of the devices that have been found
substantially equivalent through the 310(k) process. It was not unfil 1996 that FDA began
to use an official indications for use page, so it is difficult to ascertain the precise statement
for blade-form implant cleared prior to 1996, These 510(k)s for blade-form moplants
generally descnibe the device with references which inclade “for insertion mto oral bone™,
“for the maxilla or mandible™, “substitute for the roots of the teeth replaced”. or “fimctions
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as an attachment of a dental bridge. There is one blade-form mmplant cleared by FDA with
an official indications for use page which states “Blade-form endosseous dental implants
are intended for use in the edentulous sites 1n the mandible or maxilla for support of a
complete denfure prosthesis, a terminal abutment or intermediate abutment for fixed or
partial dentures, or a smgle tooth replacement ™

As part of our classification process. we consider all of the devices mcluded within 21 CFR
872.3640{b}2) that have been found to be substantially equivalent as part of the device

type.

Clinical Background

Conditions

Full or Partial Edentulismn

Teeth may be lost due to diseases of the penodontium resulting in bone loss
and eventual tooth loss; trauma causing exfoliation, fracture, or non-
restorable damage to teeth. as well as primary or secondary dental canes
rendening the tooth nonrestorable. Teeth may also be congenitally missing.

Teeth transmit masticatory stresses to adjacent alveolar bone. These stresses
mamtain the alveolar bone m a manner followmg Wolff's Law where form
follows function. When the alveolar bone 15 not stressed, or teeth are lost or
removed, the alveolar bone loses this stressing and begins to resorb. The parts
of the mandible and maxilla that house teeth can resorb to the point where
only maxillary and mandibular “basal bone™ remains.

Prior to dental mplant placement. alveolar bone resorption generally results in
a thinner and shorter alveolar process, depending on the amount of time the
alveolar process remains unstressed  Thinner alveolar processes are harder to
restore functionally and aesthetically because there is less bone present into
which dental implants can be placed.

To augment the alveolar process in preparation for dental implant placement,
bone grafting may be performed. Bone grafting may be used as a ndge
preservation measure and also at the time of implant placement. Implants may
transmit occlusal siresses to the alveolar bone, mmimizing the amount of
alveolar bone lost over ime.

Alternative Restoradve Measures

The restoration of masticatory function is achieved by prosthetic restoration of
missing teeth This may be accomplished with the placement of fixed or
removable partial or full dentures, or endessecus dental mplants.

Dental bndgework. also known as fixed bndgewortk o1 fixed partial dentures.
has been used for many years, and is quite successful. The mam drawbacks to
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6.1.

the use of fixed bndges are recurrent caries and the destuction of good tooth
simucture needed to create space for aesthetic and functional bndge matenial to
be placed. Fecorded use of fixed partial dentures date back to the ancient
Egyptians. At the present ime. the use of partial dentures has been reduced
with the advent of dental implants. Partial dentures are removable for daly
cleaning and clasp teeth for retention. There 15 mimimal tooth structure
removal.

Unlike fixed bndges, removable partial dentures can be removed daily for
cleaning and to permit the tissues under them to “breathe™. Less than
meticulous cleaning of teeth and removable partial dentures can facilitate
recurrent caries, and if not properly made, can cause the loosening of teeth.

Like the use of partial dentures, removable full dentures (issue supported)
have a long lnstory. They are intended to replace all of the teeth in the
maxillary or mandibular arches. Full dentures do not transmit masticatory
stresses to the alveolar process. and therefore are associated with a
progression of bone loss over time. This requires mtermattent relimng of the
dentures. Eventually, full dentures become so loose that they are almost non-
fimctional Scme patients may not adapt well to full dentures.

Svstematic Literature Review on Blade-form implants

The FDA conducted a systematic literature review to assess the safety and effectiveness
of blade-form implant by analyzing the existing clinical literature from 1990 to the
present to generate clincal information subsequent to the 1989 classification panel
recommendation and FDA’s concurrence to deny a reclassification petition for any form
of endosseous dental implant. Some pre-1990 references were also included as they were
provided to the FDA mdependent of the hiterature search.

We sought to address the following question:

1. What 15 the evidence for safety and effeciveness of blade-form mmplant for the
treatment of replacing teeth in partially or fully edentulous patients for restoration
of chewing fimction?

Methods

The following three literature searches were performed, which yielded a total of 95
articles related to blade-form endosseous dental implants:

= OnDecember 20_ 2001, 10 citations were provided by to the Dental Devices
Branch

«  On July 31, 2001, 42 citations were provided to the Dental Devices Branch in
support of reclassifymg blade-form endosseous dental mmplant as Class I along
with root-form endosseous dental implants.
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« In September 2011. a hiterature search for published climical data related to blade
dental implants was conducted between the years of 1990 and May 2010. The
limit of 1990 was set due to the panel meeting in 1989, which rejected the petition
to down-classify dental implants (both root-form and blade-form) from Class 111
to Class I The primary strategy involved the search of published literature in-
PubMed, Academic Search Complete, Alt Health Watch Cambnidge Scientfic
Abstract. CINAHL.. Embase, ScienceDlhrect, and Web of Science (WOS), using
the following terms:

“dental blade implant™ or “dental blade implants™ or
“blade mplant™ or “'blade mplants™

“dental blade endosseous™ or “dental endosseous”
“surface treatment”

“tooth implantation/syn”™

The mitial search was limited to studies conducted in humans, English language, and
publication years from January 1990 to May 2010, which yvielded 43 additional
citations.

Titles and abstracts were reviewed and screened to identify articles that underwent
full-text review (Eigure 4 below). Articles were excluded for the following reasons:
{1} blade-form 1mplants were not mvolved: (11} the arfticle did not contam clinical data;
were not human studies; (1) were not a joumal article; and/or (1v) were not m
English. Summary assessments were collected for each of the studies and included in
Table 3 at the end of this review.

In Apnl 2013, the search was updated using three electronic databases, PubMed.
Embase, and WO5, using the same search terms and limitations as the initial search
conducted by FDA to support the intent to reclassify blade-form implants as
identified in the proposed order that 1ssued on January 14, 2013 (78 FR 2647). The
time peniod for the updated search was from May 1. 2010 to Apnl 18, 2013. The
update search yielded 25 additional abstracts, and only two articles were selected for
full text review and one was excluded because the study did not examine blade-form
implants.

After gomg through the pre-specified exclusion cntena (Figure 4) a total of 9
publications were included m this FDA’s iterature review as depicted mn Figure 3 and
identified in Table 1.
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Fecords idenfified through
1mafiz] znd updated search
(n=120)

Fecords after dupheates
remmoved

(n=11%)

Titles and abstracts rennewed
(n=119)

Full-text articlas assessed for
eligibility
{n=43) 17 case repors, 25
shpdies, and 1 systematic
[EViEw

k

Studies included 1m
gquzlitaiive synthesis
{n=9)

L i

Records excluded
(n=76)

Mot systemztic review: =29 (chmeal
overview, praciice smdalines, materials
desmiption. ete..)
Mot a jownal ariicle: n= 14 {7 conference
procesdings. 3 book chapters, 2
editorials}
Mot human study: n=11
Mot ivoling blade-form mplants: n=18
Full text not m Englhsh: =1
Case meport: n=1
Orthers: n=2

Full-text articles excluded, with reasons

{n=34)
Study did not exzmine blade-form
mnplants: n=28 (instezd forus on root
form 1mplant, or denture evaluation with
no mention of pnplant)
Mo climcal data related to adverzs
events: =3 (momeine, fanchonal or
performance studies)
Chmeal data reported m another
meluded arficle: n=2
Mon-svstematic hterature resnews n=1
{excluded from quahiative synthesis,
However, after cross-reference, one
study was additionally meluded m the
hterature review)
Chmcal datz on multple type of devices
=1 (data reflected trends rather than
adverse events and complicahon rates)
Case reports: n=17

Figure 4 — Diazram of Article Retrieval and Selection
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6.3.

0.4.

Summary of Results

A full diagram of the arficle retneval and selection process appears m Figure 4 above.
In summary, 119 articles were filtered by titles and abstracts. Seventy-six abstracts
were excluded due to the following reasons: clincal overview/practice
sudelines/matenials descnption (n=29); non-joumal article (r=14); non-buman study
{n=11); not related to blade-form mmplants (n=18); non-English article (n=1}; case
report {n=1}; and others (n=2). The remamng 43 articles melude 17 case reposts, 15
studies, and one systematic review. Full-text arhicles were assessed for elimbility.
Tharty-four articles were further excluded due to vanous reasons listed in the flow
chart above. Nine articles were mcluded m the systematic literature review (Table 2}

Data from eight retrospective studies and one randomized controlled tnal were
extracted and included in the qualitative analysis (Table 2)

Study Designs and Methodology

Data from one randomized controlled tnal and eight retrospective studies were
extracted and included mn the qualitative analysis (Table 3. Success was consistently
defined across studies as the device remaming implanted/not being removed.

The sample size for these studies ranged from 7 — 131 patients with blade-form
implants. The age range was 30.1- 34 vears from two articles [2, 6]. The follow-up
peniod ranged from 3 to 20 years. The success rate and device survivability were the
outcome measures for this hiterature review.

Success rate was defined using the following cntena as explicitly descnbed i Noack,
1990 (based on Buser et al }: (1) absence of persistent subjective complamts, such as
pain, foreign body sensation, and/or dysesthesia, (2) absence of recurrent pen-implant
mfection with suppuration. (3} absence of mobality, and (4) absence of a contmmous
radiolucency around the implant However, F.:apur et al. defined success rate as the
absun:e of reatment and mplant fathwe. The remaiming arficles used the term

“success rate” but did not define it. In this hiterature review success rates ranged from
00% to 100% at five years.

Sunavability refers to those implants still in fimetion beyond the first five year peniod
[1]. Survivability across the studies ranges from 36%- 100% after 3 years. The most
commen adverse events were: (1) ]:I:I.-Dbill{'j.' {2) swellmg’pain (3) mplant fracture,
and (4) bone loss or bone daterioration.

Safetv/Effectiveness Findings for Tooth Replacement

Randemized Contrelled Clinical Trial (N=1)

Kapur EE_ et al. (1929) conducted a randomized controlled tmal in US m 1987 Male
patients in five Veteran Affairs centers in southern Cabiformia were recnmited. The
patients’ mean age at baseline was 51years old The study compared two devices:
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fixed partial dentures (FPD) supported by blade-vent mmplants and removable partial
dentures (RPD). There were 119 patients with EPD and 114 patients with FFD. FPD
has 84.2% five-year success rate (95% confidence mterval [CI] 77.7, 97.7) and EPD
has 74% five-year success rate (93% CI 66.0, 82.0). This 10.2% difference was not
statistically significant Dunng the five-year penod, treatment failures occurred 1n 19
FPD patients and 30 EPD patients. Ten (10) FPD fathwes occurred before FPD
msertion and 9 farlures after FPD msertion. For overall (FPD and FPD combined)
bone detenoration at six-years, 29.6% did not have detenorabion. shight: 25.4%.
moderate: 13 9%, marked: 27%, severe: 2.1%.

Remrospective Observational Studies (N=8)

There were eight retrospective observational studies published from 1937 to 2010.
Every smdy had at least three-years of follow-up. Two studies had three years[2, 6],
four studies had five-year follow-up [1, 3, 3, 8]; the study 1n Germany had 16 year
follow-up on average [7]; and Acevede AL, et al. had up to 20 year follow-up on
average.

There were four studies from the US. Sample sizes vanied from 31 patients [3] to 131
patients [2]. The baseline clinical status vaned between the studies. Patients were
treated accordng to the mdications for use.

There are two studies from Japan that examined retrieved devices and described
reasons for failure [5, 6]. These two papers used the same dataset, which contained 59
patients with 78 hydroxyapatite-coated blade-form 1mplants. However, the first one
published in Febmary 1996, descnbed the entire sample (59}, while the second one
published m Cictober of the same year, only descnibed seven patients.

The outcome measures under evaluation for this hterature review mcluded device
survivability and success rate. Acevedo AL also showed survival rate at intervals of
6-10 yrs, 11-15 yr=, and 16-20 yrs. Overall success proporfion at five-year was above
00%. After 5 years, Acevedo et al. showed 100% sunvivability for interdental for
mandible; 26% survivability with 50-357% grade [ bone loss for interdental for
maxilla; §7% survivability with 66% grade I bone loss for free-end for mandible. The
Germany study that followed up patients for 16 years showed a 76% success rate.

Adverse Events Associated with Blade-form Implants

The hiterature review 1dentified several adverse events reported m the nine assessed
articles. Table 1 lists the adverse events and the reporting article.
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Table 1.5

ummary of adverse events reported in publications included in systematic

hiterature review

Tekeshim F, | 16 years I e e i i 4% | 8%
it 100% * (7/7) 439 (3T 43%* (3T) am a7
Telsey B, 1-15 e oo - 1.5%

b e 9.1% (5/66) 5.1% (6/66) 9.1% (6/66) ss)

i 1 — & years 1%
,I::;ﬂ“ o 5 1% {1778} 2% (2/78) {2'133
Foberts RA. 1-16 e _ ] 1.3%

Kapur =5 =

ik EE, | I-3vyees | 5 ome @is3) 3.0% (6/155) .:.51'1?5;}
= 3, — 5

':';E'lw'j‘l 1-3years | ;oe, 61y

Hzhn JA 1-—3 years

1980

Moack N, 1-146

1oog VEELS

Stracha T, I-5 years

2010

Fumber of adverse svenrs/number of implants placed
*Proporion of adverse events ameng seven implants that were removed

6.6.

FDA has wdentified several potenfial risks of Blade-form implant. Based on the
Iiterature and prior panels, the panel will be asked whether they believe this st 15
complere and accurare.

A reasonable assurance of safety 15 defined 1n 21 CEFR 860.7(d)(1} as the probable
benefits to health from use of the device outwerghing any probable risks for s
mitended nuses and condifions of use, when accompamed by adequate direcfions and
warmngs agmnst nnsafe nse. The regulanion also states that the evidence shall
adequately demonstrate the absence ef unreasonable nsk ofillness or infury associared
with the use of the device for 1ts intended uses and condinions of use.

The panel will be asked whether the evidence demonstrares a reasonable assurance of
safety for the indicanons for nse of “surgically placed m the bone af the upper oi
lower jaw arches to provide suppert for prosthenic devices, such as arfficial teeth,
m order to restore a pattent’s chewing function ™

Discussion of Limitations of Svstematic Literature Review

The one randomized controlled mal available only recruited male veteran patients,
therefore gender bias cannot be ruled out and possible effects by gender could not be
examned. In addibon, the patients were veterans, a subgroup of patients who may
differ from non-veterans. The study focused mamly on effectiveness and not safety.
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6.7.

One of the advantages for a BCT 15 that randomization avoids treatment selection
bias. because the mvestigator does not have control selecting treatments based on the

patient’s profile. Also, if the patient was randomized and the sample size was large
enough, the confounding factors known and unknown may be equally distnbuted

Ot of eight retrospective studies, most of them had small sample sizes (n=30) and
were from smgle dental offices. Therefore, the power and generalizability of the
results to overall patient population are hmited The overall success proportion at
five-years was above 90%, this data comes from half of the studies which
retrospectively extracted data from radiographic images. Most of the studies reported
success failure rates without providing mformation descnbing the reasons for implant
fallure. Therefore, it 15 difficult to make determinations about mdividual adverse
events. Additonally, none of the papers systematically reviewed adverse events. The
only conclusion to be denved 15 a general observation of the success rate. Of note,
some of the reported studies did not provide mformation about the gender of the
subjects, so the effects of how the device would perform m one gender as compared
to the other are less clear.

Overall Literature Review Conclusions

An mportant strength of this review 15 that a systematic literature review reduces
uncertainty by a ngorous methodology that 1s comprehensive, transparent or explicit.
leading to munimum beas and providing objective and reproducible results. This
process prevents bias in faver or against any uncensciously preferred outcome.
providing more balanced answers to the systematic literature review questions. We
defined methodology, like in this review, prevents bias. although does not protect
against publication bias in the pnmary studies. If studies give consistent results, such
as o this review, conclusions can be drawn that there 15 robust and generalizable
evidence about the effectiveness and long-term safety pruﬁle of the device. In
confrast, a systematic review methodology could be so ngorous that some
publications could be excluded. Case reparts and articles that were published in other
langunages were not selected in this review. Such studies may mclude reports for
umisual adverse events. This hmitation may prevent from idenhifying the presence of
unusual adverse events.

In summary, mne articles were reviewed systematically for the safety and
effectiveness of blade-form endosseous dental implmis based on the five year
survivability and success rates. Data from these nine articles show the success rate
being consistently above 30% with the exception of one study reporting 84.2%
success i males only. A long-term 100% device sunavability was widely reported,
except n one arficle reporting 90% 5-year survival Although information about the
blade-form implant 15 limited and there were few studies that reported adverse
events. The available evidence suggests that the device is effechve and has a
satisfactory long-term safety profile.
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6.8,

Manufacturer and User Facility Device Experience Database

The Mannfacturer and Use Facility Devices Expenence (MAUDE) database contains
adverse events and reportable product problems with medical devices. The database
was fully implemented mn August 1996, and contains individual adverse event reports
submitted by manufacturers, user facilities. importers. and voluntary reporters. The
reports are associated with all legally marketed devices. FDA has not received any
adverse events reports associated with blade-form 1mplants as of May 30, 2013.

Risks to Health

The 1920 proposed mle for endossecus dental implants (both root-form and blade-form)
mcluded the following nisks to health as previously 1dentified by the Panel:

Tissue degeneration: Localized tissue degeneration may be cause by
endosseous implants due to excessive mobility.

Pain: Nerve impingement by the device may cause pain.

Bone perforation: Improper design of the device may cause excess mobility of
the mplant following surgical placement and subsequent perforation of the
bomy plates of the upper or lower jaws.

Infection: Micro-organisms may be harbored between the implant and the
gums and cause localized mfection

In the 2013 proposed order, FDA reiterated the concems of the oniginal classificafion
panels. as well as those identified in the 2004 final mle for endosseous dental 1mplants
(root-form) and the systematic literature review. The following are proposed as the nsks
to health for blade-form implants:

Local fissue or exisiing dentifion degeneration: Localized tissue and existing
dentition degeneration may be caused by endosseous implants due to
excessive mobility, loss of integration. incompatbility of the device
components, of stmactural fatlure of the device.

Pain: Nerve impingement by the device may cause pam.
Bone or nerve damage: Improper design or use of the device may cause injury
dunng surgery related to sinus perforation, alveclar plate pErforatmm Of neTve

damage resulting in transient or chronic pan/facial nerve paresis.

Infeciion: Implantable devices may miroduce microorgamsms that may cause
local or systemic infections.
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8.
3.1.

o Adverse fissue reaction: Inadequate tissue compatibility of the matenals used
in this device could cause an immune reachon.

» Migrafion or thermal injury: Incompatbility with magnetic resonance
umaging may cause the device to migrate or heat

Ihe panel will be asked to discuss the nsks fo health idenfified by FDA for blade-
form tmplant and whether these risks are appropriate, and/or whether there are
addifional nsks to health that should be considered for these devices.

Mitigation of Risks to Health

Overview of Proposed Special Conrtrols

Based on the safety and effectiveness information provided in the responses to the
515{1) Order, as well as mformation gathered by the FDA, FDA has recommended
the establishment of special controls to adequately mitigate the nsks to health as
described in Sectien 7 above for blade-form mmplants.

When evaluating the adequacy of the special controls, it 1s important to nnderstand
that the FDA comelates the ability of each special control identified to mitigate an
identified nsk to health.

Proposed Special Controls

The FDA has proposed special controls be enacted 1n conjunchon with
reclassification as identified m FDA's proposed order recommendmg reclassification
that 1ssued on January 14, 2013 (78 FR.2647).

It 15 important to note that the classification of the device type and the special controls
to support Class I must be based on the data that are available now, not the data that
could be collected in the future. FDA believes that the following special controls,
together with general controls, are sufficient to mitigate the nisks to health descnbed
m Section 7 of this document:

s The design charactenistics of the device must ensure that the geometry and
matenial composition are consistent with the intended use.

+ Mechanical performance (fatigue) testing under smmmlated physiological
condibions to demonstmrate maxinmm load (endurance limut) when the device 13
subjected to compressive and shear loads.

= (Comesion testing under simulated physiologcal conditions to demonstrate
comosion potential of each metal or alloy, couple potental for an assembled
dissmnilar metal mmplant system. and cormesion rate for an assembled dissimilar
metal mmplant system.
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= The device must be demonstrated to be biocompatble.
= Stenlity testing must demonstrate the stenlity of the device.

= Performance testing to evaluate the compatibility of the device i a magnetic
resonance (ME) environment.

s Labeling nmst mclude a clear descnphion of the technological features, how the
device should be used in patients, detailed surgical protocol and restoration
procedures, and relevant precautions and wamings based on the clinical use of the
device.

= Panent labeling must contain a descnphon of how the devices works, how the
device 15 placed, how the patient needs to care for the implant, possible adverse
events and how fo report any complications.

= Documented chmeal expenience must demonstrate safe and effective use and
capture any adverse events observed dunng chmcal use.

Blade-form endosseous dental implants are prescription devices restricted to patient
use only upon the authorization of a prachtioner licensed by law to admimister or use
the device.

The panel will be asked to discuss the adequacy of these proposed special conrrols
in providing a reasonable assurance of safety and effectiveness in light of the
available scientific evidence.

Summary

For the purposes of classification (see the Fegulatory Reference Sheet for addional
mformation), FDA considers the following items, among other relevant factors, as
outlined in 21 CFR. 860.7(b):

1.

2

The persons for whose use the device 1s represented or intended;

. The conditions of use for the device, including conditions of use prescnbed.

recommended. or suggested in the labeling or advertising of the device, and other
intended conditions of use;

The probable benefit to health from the use of the device weighed agamst any
prebable imjury or illness from such use; and

The relhiability of the device.
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Part (g)(1) of this regulation further states that it “1s the responsibility of each
manufacturer and importer of a device to assure that adequate, valid scientific evidence
exists, and to furnish such evidence to the Food and Drug Administration to provide
reasonable assurance that the device is safe and effective for its intended uses and
conditions of use. The failure of a manufacturer or importer of a device to present to the
Food and Drug Administration adequate, valid scientific evidence showing that there 1s
reasonable assurance of the safety and effectiveness of the device, if regulated by general
controls alone, or by general controls and performance standards, may support a

determination that the device be classified into Class IT1.”

Based on the available scientific evidence and proposed special controls, the panel
will be asked whether a Class II designation is warranted for blade-form implant to
be surgically placed in the bone of the upper or lower jaw arches to provide support
for prosthetic devices, such as artificial teeth, in order to restore a patient’s
chewing function.”

10. Tables

Table 2 — Publications included in the systematic literature review (n=9)

Author Year Study Design
Acevedo AI[1] | 1987 | Retrospective (SN
Hahn JA[2] 1990 | Retrospective Us
Telsey B[3] 1991 Retrospective (SN
Roberts RA[4] | 1996 | Retrospective us
Takeshita[5] 1996 | Retrospective Japan
Takeshita[6] 1996 Retrospective Japan
Noack N[7] 1999 | Retrospective Germany
Strecha J[ 8] 2010 | Retrospective Slovak and
Czech
Republics
Kapur KK][9] 1989 | Randomized controlled clinical trial us
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Table 3 — Description of the Publications Evaluated in the Systematic Literature Review

Source St s Study Sample Devices i 8 Relevant Study Results Study Strengths
[Author, Citation] Exidence Population Size Studied and Limitations
Acevedo AL - Retrospective | -US (New York) | -81 -Interdental -Implant -Interdental and mandible implant site favorable Strengths:
[1]Success and observational 92% of 171 patients, and free-end success/failure -01 cases with implant duration within 5 yrs have long follow-up (5-
survivability of study implants were 171 endosteal blade | within 5 yrs 01.2% success rate 15 years)
endosteal blade full-arch fixed implants (brand -Implant -Interdental for mandible (19 cases): Within 5 yrs.
implants bridge restoration unknown) survivability 100% success rate with isolated case of grade IT Limitations:
managed i the -Interdental and after 5 yrs (6-10 | bone loss due to gingival infection; After 5 yrs. - Small sample
practice of Dr. free-end blade yrs. 11-15 yrs. 100% survivability size
Linkow. J Oral implants only 16-20 yrs) -Interdental for maxilla (12 cases): Within 5 yrs. - Single pnivate
Implantol -Bone loss 100% success rate with 50% grade [ bone loss: dental office
13:113-119, {Grade I IL IIT) | After 5 yrs. 86% sunvivability. 50%-57% grade I practice.
1087 bone loss - The table and
-Free-end for mandible (30 cases): Within 5 yrs. chart referred in
93% success rate with 13% grade I bone loss, 7% the text were not
grade IT bone loss: After 5 yrs. 90% success rate inchded
with 37% grade I bone loss
~(7)Free-end data not specified- Within 5 yrs. 85%
success rate with 12% grade I bone loss. 7% grade
II bone loss; From 6-10 yrs. 67% survivability,
66% prade I bone loss
Telsey B, Oshrain - Retrospective | -US -31 -13 two-post -Status of blade | -3-yearImplant survival 90%. favorable in Limitations:
HI. Joodeph observational -Blade-implant patients. 66 | blades and 53 implant in use at | mandible site - Small sample
NH, Mandel study patients aged 31- | implants one-post blades | least 5 yrs -6 total implants removed in 5 patients (5 maxilla size
ID.[3] 72 y1s (25in -Implant and 1 mandible) located in 1 incisor. 3 canines, 2 - Single pnvate
Refrospective -20 mmplants in maxilla and | location: 7 molars dental office
radiographic 11 males and 46 41in incisor, 17 -1 maxillary molar blade and 1 mandibular molar practice
study of blade implants in 20 mandible) canine, 42 blade failed
implants, T Oral females molar -2 implants removed after 3.5 yrs due to pain
Impianto] (brand -1 implant removed after 4 yrs due to an adjacent
17:140-145, unknown) natural teeth severely decaying
1901. -1 implant removed after 6 yrs due to head
breakage
-1 implant removed after 10 yrs due to operator
error {implant not placed deep enough)
-1 implant removed after 11 yrs due to suppuration.
loss of bone. and pain
-11 progressive periodontal disease patients with
23 implants had 5 failures
-18 stable periodontal disease patients with 34
lants had 1 failure
Noack et. al.[7] Retrospective -Germany -883 -Branemark -16-year study -Linkow blade: 13/53 (24%) failure rate Strengths
Source 5‘“&" I:ﬁﬁ" Study Sample Devices 5 Sd‘“d.-‘ . Relevant Study Results Study Strengths
[Author, Citation] = i‘; ee Population Size Studied ndpoints and Limitations
Long-term results observational -530 females, 353 | patients -Frialit-1 -Follow-up -Long-term
affer placement of study males -1250 MZ | -Fralit-2 every 3 months follow-up
dental implants: -Ages 15t0 86 in 527 -IMZ for first 2 years. -1 surgeon
Longitudinal study of years patients -Linkow blade | at least annually performed all
1964 implants over -Patients with -349 thereafter implantations and
16 years, 1999 history of Branemark follow-ups
uncontrolled in 144 Limitations
diabetes, ongoing | patients -Some patients
chemotherapy. -286 received more
radiation therapy | Frialit-1 than one type of
(head and neck). and Frialit- implant
psychologic 2151 -74 patients with
instability were patients 153 implants lost
excluded -79 Linkow to follow-up
blade in 61 (refusal to follow-
patients up. death)
-Branemark
(mandible)
-Frialif-2 (maxilla)
-IMZ. Linkow
(mandible)
-Higher failure
rates in older
implant systems
(Frialit-1. Linkow)
Roberts RA[4] Retrospective -Us -Ramus -Ranmws Blades | -9/1969-3/1995 | -8/51 Ranws Blades (SS) failure rate Strengths
Types. uses. and observational - gender not Blades (51 | -RA-1 (5S) -2/184 Ranms Blades (Ti) failure rate - Kaplan-Meier
evaluation of the study reported $5,184 Ti) | -RA-2 -5/1982-3/1995 | -failure due to mobility. seftling. non-resolvable survival and
plate-form implant. J -RA-1(14 -RA-3 (T1) local inflammation, paresthesia, anesthesia, hazard curves for
Oral Implantol S8) -Single Tooth significant pain Ramus Blades
22:111-118. 1996. -RA-2(21 Replacements Limitations
S5, 66 Ti) -No mention of
-RA-3 (66 (stainless steel number of patients
Ti) and titanium) by age. gender
-STR (7 efc.
SS. 240 Ti) -Ti use primary
after 1082
Hahn JA.[2] Retrospective -Us -131 -Steri-Oss -3-year period -0/50 implant failure rate Strengths
A preliminary clinical | observational -58 males implants System -4-6 months -100% success
evaluation of the study -73 females -97 (root follow-ups rates
steri-oss implant -14-83 years form)
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Study Design

Study

Source Level of Study Sample Devices Endpoints Relevant Study Results Study Strengths
[Author, Citation] B Population Size Studied P and Limitations
system. Jnr J Oral -7 (blade) Limitations
Implan 7:31-36, -27 (root - Small sample
1990, and blade) size
Takeshita et. al.[6] Retrospective -Japan -78 HA- -HA-coated -Over 3-year -5 fatlures occurred due to superstructure mobility, Strengths
Fractures of observational -of the 5 cases coated blade-form period swelling/pain. implant fracture - Scanning
hydroxyapatite- study presented blade implants -4-6 months electron
coated blade implants -3 males implants follow-ups microscopic
connected with -2 females in59 analysis
natural teeth. 4 -45-69 years patients
histological study Limitations
using SEM. light -Small sample size
microscopy, and an
image processing
system J Periodontol
67:86-92. 1996
Kapur KK. J Randomized SVAcentersin | -119 compare 2 -Success rate at | -3-yr success rates = 84.2% for FPD and 74% for -gender bias was
[9]Prosthet Dent | controlled trial | south California. | patientsts devices: fixed 5y1s the RPD introduced
59:499, 1987. us with RPD partial denfures | -Periodontal - During 5-yr period. treatment failures occurred in | because only male
Part I, 1989 -dental implants -114 supported by health 19 FPD patients and 30 RPD patients patients were
-All male patients | patientsts blade-vent -Bone -10 FPD failures occurred before FPD insertion recruited
—Mean age: =51 | with FFD implants (FPD) | deterioration at and © failures after FPD insertion -not clear how age
at baseline. age and removable | 5yr - Bone deterioration at 6-yr: cut-off was
categories: 25- partial dentures - 20.6% No deterioration selected
54y1. 55+ yr. (RPD) - 25.4% slight
- Exclusion - 15.9% moderate -mainly focused
crifenia - 27% marked on effectiveness
prespecified - 2.1% severe
medical
conditions that
make patients not
suitable for
surgery.
oral/teeth
conditions not
suitable for
SUrgery.
Takeshita et. al.[5] Retrospective -Japan -718 HA- -HA-coated -Over 5-yr -7 fatlures occurred due to discomfort (swelling). Strengths
A histologic observational -of the 7 cases coated blade form period implant fracture, pain (purulent discharge), - Scanning
evaluation of study presented blade implants -Time of mobility w/and w/out purulent discharge electron
retrieved -4 males implants restoration MmicToscopic
Source e Study Sample Devices ] Relevant Study Results Study Strengths
[Author, Citation] Evidence Population Size Studied P and Limitations
hydroxyapatite- -3 females -59 patients between 2-4 analysis
coated blade-form -33-61 years menths
implants using Limitations
scanning electron, -Small sample size
light, and confocal
laser scanning
microscopies. J
Periodontol 67:1034-
1040, 1996
Strecha J et. al.[8] Retrospective 4 Clinics: 3inthe | - 84 blade - blade dental - implant - S-year success rate: 98.8% Strengths:
Fixed Bicortical observational Slovak Republic | implants implants were success/failure -Only one failure reported Success rate of
Screw and Blade | smdy and 1 in the made of in a maximum blade implants
Implants ans a Czech Republic. biocompatible | of 5-year (98.8%) 1s shightly
Non-Standard - dental implants titanium by fy. | follow-up higher than
Solution to an - Male and Martikan from bicortical implant
Edentulous female patients the Slovak (98.4%).
{Toothless) were studied Republic
Mandible - no specific (www.martika Limitations
Int JOral Sci. 2(2): demographics for n.eu) Small sample size
105-110, 2010 those implanted No specific
with the blade demographics
implant included
Not clear how
many patients
were followed for
5 years

No data analysis
methods included
No
inclusion/exclusio
n selection critena
included

Abbreviations
Yrs =years
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration

21 CFR Part 872
[Docket No. FDA-2012-N-0677]

Dental Devices; Reclassification of
Blade-Form Endosseous Dental
Implant

AGENCY: Food and Drug Administration,
HHS.

ACTION: Final order.

AUTHENTICATED
U.S. COVERNMENT
INFORMATION

GPO
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in agency procedore and practice and.
thus, is not subject to the notice and
pomment requirements of the
Administrative Procedom Act, 5 TS0
553(h). Becasse no notice of nsed
rulemaking is required, these
regulations are not a “'rile” as defined
by the Regulatory Flexibility Act, 5
UL5.C. 60142), and no inifial or Anal
regulatnry fexibility analysis is
required.
VL Paperwork REeduction Act

The Boregu has detennined that the
regulations in this subpart do no
:inL:LEpnse ATy DEwW rm:\|:u'£:}r i
reporting, or disciosure requirements on
coversed entities or members of the
pubic that would :umumu.l cillectinms
of infonmation requiring approval under
the Paparwork Redu:r.:uu 1::1 44 Us0
3501 8L seq.

List of Subjects in 12 CFR Part 1001
Administrative practice and
procedure, Banking, Banks, Consumer
protection, Credit, it umions, Law
enforcement, Mational banks. Savings
associations, Trade practices

Authority and Issnance

For the raasons =et forth above, the
interimn final rule amending 12 CTR part
1081 pub]:ished at 78 FR 59163,
September 26, 2013, is adopted as a
final rte without change.

Daked: Jume 10, 2014,
Directer, Buman of Cossum er Fiseecinl
Pmitectiog.
|FR Tioc. 201414278 Flied 6-17-14; B:4&5 am]|
ELLING CODE 4E10-AM-P

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

21 CFRA Part 872

[Dpciet No. FDA—2012—-WN—-087T]

Dental Devices; Reclassification of
Blade-Form Endosssous Dental
Implant

AGENCY: Food and Drug Adminisiration,

HHS.
ACTION: Final order

SUMMARY: The Food and Dimg
Administration (FIA] is issuing a final
rder to reclassify the blade-form
endosseons dental implant, a
preamendments class I device, inio
class [l {special controls). On ils own
initialive, based on new information,
FDA is revising the classification of
blade-fom endossepns dental implants.

DATES: This order is effective July 18,
2014,

FOR FURTHER INFORMATION CONTACT:
Michael [. Bvan, Center for Devices and
Radinlogical Health, 10903 Mew
Hampshire Ave., Bldg. 66, Em. 1615,
Silver Spring, MDD 240653, 3017 g6
6283, michae! ryan@ida ks gov.

SUFPLEMENTARY INFORMATION:

I. Backeroond—Regulatory Ajpthoritiss

The Federal Food, Drug, and Cosmeatic
Act {the FD&C Act), as amended by the
Medical Device Amendmests of 1976
[the 1876 omendmants) (Pub. L. 04—
285], the Safe Medical Devices Act of
1oan (Pub. L. 101-6248), the Food znd
Drug Administration Modamization Ao
of 1997 [FOAMA] (Pub. L. 105-115). the
Medical Device User Fes and
Modermization Act of 2002 (Poh. L 107-
250, the Medical Dewices Technical
Corrections Act (Pob. L. 108-214), the
Food and Irug Adminisiration
Amendments Act of 2007 (Pab. L. 110-
£5), and the Food z2nd Drog
Agdministration Safety and Innovation
Act [FDASLA) (Pab. L. 112-144), among
other mmendments, established &
comprahensive system for the regulation
of medical devices intemded for human
use. Section 513 of the FIEC Act {21
[15.C 360c) estahlished threp categories
|classes] of devices, reflacting the
regulatory contrals oeeded to provide
reasomable assurance of their safety and
offectivaness. The three categories of
devices are class | (general controls),
class [l (special controls), and class 1
[premarket approvall.

Under saction 513(d) of the FD&C Act,
devicas that were in commercial
distribution before the enactment of the
1576 amendments, Ma].' 28, 18976
[generally reforred to as preamendments
devices), are classified after FDA has: (1]
Raceived a recommendation fromn a
device classification panel (an FIDA
advisory committes); (2] published the
panels recommendation {or commant,
along with a proposed regulation
classifving the device; and (3] published
a final regulation classifying the device.
FIrA has classified mos!
preamendments devices under these
procedures.

Deviges that were nol in commercial
distribotion prior to May 28, 1976
[generally e to as
postamendments devices), are
automatically classified by section
513(f) of the FTeC Act into class [T
without any FIIA rolemaking process.
Those devices remain in class M and
require premarket approval unless, and
until, the device is reclassified into class
[ or 1 or FIOA issues an order finding the
device io be substantially equivalent, in

accordance with section 513[1) of the
FlaC Act, o a predicate device that
diss nen require premarkel approval.
The Agency determines whether new
devices are substantially equivaient to
predicaie devices by means of

pmarkel notification procedures in
sectinm 51E] of the F At {21
U.5.C. 260(kY) and 21 CFR part BO7.

A preamendments devica that has
been classified into class Il may be
marketed by means of premarket
notification procedures (510(k) 1
without submission of a premarket
:Lppn:wﬂ application (P ) until FOA
issnes a final order under saction 515(k]
of the FO&C Act (21 ULS.C. da0eb))

it emarket approval or until
ﬂﬂeﬁs L uE]:Fuy reclassified
into class | or class

On July 9, 2012, FOASIA was enacied.
Secton 6080} of FDASLA amended
section 513(#] of the FOAC Act,
changing the mechanism for
reclassifying a device from rulemaking
to &n sdministrative ordar,

Section 513(e) of the FIARC Act
poverns reclassification of classifisd

parnendments devices, This section
provides that FIMA mav, by
administrative order, reclassify a device
based upon “new information.” FDA
can initiate a recizssification under
section 513(#] of the FIAC Act or an
interesied person may petition FDA (o
reclassify & preamendments device. The
term “new nformation,” as used in
section 51308] of the FIRC Act, includes
information developed as a msult of 2
reevaliwation of the data before the
Agency when the device was originally
classified, s well a5 information oot

esented, not available, or no
developed at that ime. (Ses, a.g.,
Hellgnd-Hantos So, v, Unifed Shrtes
Deportment of Health, Educalion, and
Welfure, 587 F.2d 1173, 1174 i1 [DUC
Cir. 1o78); Upjohn v, Finch, 422 F.2d
o944 (6th Cir. 1970); Bell v. Goddard, 366
F.2d 177 (7th Cir. 18661}

Resvalnation of the dota previcusly
before the Agency is an appropriste
basis for subsequent action where 1he
reevaluation is made in light of nawl
avaitable nutharity [see Bell, 366 F.

181; Ethicon, foc. v, FOA, 762 F.5up
382, 3a8—391 [[LOUC 1981)) or in light
of changes in “medbal sHenoe”
(Upjohn, 422 F.2d at 951), Whether data
before the sy are old or new data,
the "new i ation™ to support
reclassification under section 513(e) of
the FIX&C Act must be “valid scientific
eviddence,” as defined in section
513[aj[3) and 21 CFR 880.7(c)(Z). (Ses,
e g.. General Medical Co. v. FIJA, 770
F.2d 214 (D.C. Cir. 1885); Contoct Lens
Muonujfochurers Associafion v. FIA, 766
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F.2d 582 [MLC Cir. 1985]), cert. denied,
474 11.5. 1062 [1986).)

FINA relies wpan *“valid scientific
evidence” in the classification process
e determine the leval of regulation for
diovices. To be considerad in the
recluszilication process, the "valid
scientific evidence™ o which the

relies most e publicl
awailable, Pablicly avalshie information
excludes trade sacret and/or
ponfidentizl commercial information,
e.g.. the contenis of a pending PMA. See
secticn 3200c) of the FD&EE Act (21
U.5.C. 360§(c)). Section 5200h}{4] of the
FD&C Act, added by FDAMA, provides
that FOA may use, o7 reclassification of
a device, certain information in & FMA
& years afler the application has been
approved. This incledes information
from clinical and preclinical tests or
studies that demonsirate the safety or
affectivenass of the device but does not
incheds descriptions of mathods of
mamtiacture o produc composition
and other irade secrets.

Section 513{a)(1) of the FIRC Ad sels
forth the prooess for issuing a fizal
order. Specifically, prior to the issuance
ofa order reclassifying a device,
the fnllowing must ocour: (1]
Publication of a propaesed ordar in the
Federal Register; [EEn meeling of a
device classificalion panel described in
saction 51:1(h) of the 2 Act; and (3}
consideration of comments to a public
diockat,

IL Regulatory History of the Device

FDA published a proposed oeder to

reclossify Madwlr_gin'lhel?adu':!
ister of January 14, 2013 (78 FR

2647) (the “proposed order”). As
discussed in the proposed order, the
Agency nriginally issued a final rale
classi all endpsseous dema]
implants (without dmnn]%
on geometry) into class 11 (52 3-I:|1:IEE
Aungust 12, 1887), Afier latar
consideration by a reclassification
Pane]. roi-firm endosseous dental
1mplants were reclassified into class I
in a final rule isswed oo May 12, 2004
(69 FR 26302], but blade-Torm
endosseous dental implants remained in
class ML

After consideration of availabla
information on blade-form endosseons
dantal implants, the proposed order
indicated that FOA believed these
disvices could aiso be down classified to
class IL, subject to the identified special
conirols. As required by section
513{a)(1) of the FD&C Act, oo July 18
20113, FIMA also convened a meeting of
the Dental Products Faned (the Panel] 1o
consider the existing valid scentific
evidence o support reclassifcation of

blade-form endosseons dental implants
into olass 1L

The Panel discussed and agreed that
the rizks 1o health for thizs device were
adequataly tured a5 presented
E'Iéﬁ_ Tha Pcnanlgl dd1hen]?=l:rmns lDElEI!d
discussiom of whather the risk of bone
loss is higher for blade-form dental
implants a5 compared to roo-form
dental implant devices. The Panel also
discussed the technique-sensitive nature
of this device and expressed 2 concern
that additional t g, which may no
e fimnd in the current cwrmicubom for
dental schools, is neaded prior (o the
use of this device to address the
identified risks to health

The Fmeu_ﬁjnali that the proposed
special conlrods were reasonabls to
mitigate the identified risks to haalth
but reconmended the device labeling
include specific patient selection
rriterin and recommendations for
training and education requirements for
clinicians using this device, The Panel
recosmmanded that companies
mark this device pnsurs that
devica-specific training is availahle to
clinicians. The Panel also recommendead
clinical dala as a special contmol for the
purpose of capluring filure rates and
afdverse gvenl detaction.

The specizl controls as previously
proposed by FILA included documentad
climiczl experience for effective use and
observed adverse evenls which
addresses the recommendations for
patient selection criteria, and failura
rate and adverse event detection.
Additionally, the special contrals
inchide patient labeling which must
conlain instructions for reporting
complications. The patient labeling will
also address the conoern for failure rate
and sdverse svent deleclion. To address
tha Panel's concern telated to
recrnmendations for u:lin.iT,an.d
education requirements, FDDA has added
a special control for the device labeling
to include gualifications and training
requirements for clinicians using this
device,

The Pangl concluded that peneral
oonlrols alone are not sufficient due to
Lha identified risks to health; however,
Eglar_ial controds, in combination with

8 general controls, can be sufficient 1o
assure the safuty and efectiveness of
hilade-form endosseous dental implants.,
The Panel agreed that this device should
be reclassified inte class [I (special
controls).

III. Public Comments in Response to the
Proposed Order

In response to the proposed order.
FDA received two commenis from
practicing clinicians. Both of the
conments supporied reclassification of

the devices into class 11, and described
p-:siti\-e clinical experience regarding

y and effectivaness of the
:le'nne A agrees with the comments.
IV. The Final Crder

Under spetion 513(e) of the FORC Act.
FDA is adopting ils Gndings as

published in the preamble 1o the
proposed order. FDA is issuing this finzl
order to reciassify the biade-fomn

endossaous dental implant from class [T
to class 1 and to estahliish 5
controls, Fol ing the sfactive date of
this final order, firms marketing hiade
form endosseous dental implants will
necd githes to: (1) Comply with the
particular mitigation measures set forth
n the spacial controls or (2] usa
altermstive mitigation measures, hut
demonsirate m"?ﬁa Agency's satis faction
that those altemative measunes
idantified by the frm will provide at
Ieast an equivalent assurance of safety
and gffectivensss.

Section 530(m) of the FD&C Act
Bum'idns that FIMA may exempl a class

device from the prematket notification
requirements under section 510{k) of the
FD&C Act If FIDA defenmines that
premarket notificstion i N NecessEry
to ifde reasonahle assurance of the

ety and effectiveness of the devices.
FIIA has determined that premarket
ntification is necessary o provide
reasonable assuranca nfsafel]l amid
effectiveness of blade-form endosseoons
implants; and therefore, this device type
is not exempt from premarket
natification requiraments.
V. Environmental Impac

Tha cy hes detarminad under 21
CFR 25.34(b) thal this action is of a type
that does not individually or
oumnlatively have & significant effect on
the human environment. Therefone,
neither an environmental assessment
0T an environmental mpact siatenen
is required.

VL. Paperwork Reduction Act of 1605

This final order establishes special
controls that refer to previously
ved oollections of information
found in pther FIMA regulations. These
ool lections of infonmation are subject to
review by the Office of Management amd
Budpet (OMB} under the Paperwork
Reduction Act of 1995 (44 UL5.C 3500-
3520]. The collections of information in
21 EI-'RE art B12 have been approved
coolrol mmber H810-0078;
the collections of information in 21 CFR
parl 807, subpart E, have been approved
undar OME control mmber 0810-0120;
the collections of infommation in 21 CFR
part 814, subpart B, have bean approved
undar OME control mmber 0810-0231;
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and the collections of infirmaton under
21 CFR part 8071 have been approved
under comtrol numbser 09100485,

VI Codification of Orders

Prior to the amendments by FIDASIA,
section 513{e) of the FDEC Acl provided
for FIDA to issue regulations o reclassify
devices, Although section 513(e) of tha
FDEC Act as amended requires FIA 1o
issue final orders mther than
regulations, FOASIA also provides for
FDA to revoke previously issued
regulations by order. FDA will continoe
o codify classifications and
reclassifications in the Code of Federal
Ragulations (CFR). Changes reauELi.u?:FR
from final orders will appear in the
as changes 1o oodified classification
determinations or as newly codified
orders. Therafore, imder section
513(a)(1 A} of the FD&C Act, as
amended by FIMASLA, in this final order,
we are revoking the reguirements in 21
FR a872.3640 reloted 1o the
classification of blade-fiem endosseons
implants as class [ devices and
codifying the reclassification of blade-
{orm endosseous into cliss 1L

List of Subjects in 21 CFR Part 872
Medical devices.
Therefore, under the Federal Food,
Drug, and Cosmetic Act and under
authority delsgated 1o the Commissionar

of Food and , 21 CFR part 872 is
amended as follows:

PART 87T2—DENTAL DEVICES

m 1. The authosily citation for 21 CFR
part 872 conlinues o read as follows:

Avnthorityr 21 TLEC 361, 360, 360c, 36,
G0, AT L

m I Section B72.3640 is amended by
revising paragraph {a} and (b){2] 1o read
as Tl lows:

§B723640 Endossecus denlal implant

fa) Identification. An endosseous
dental implant is a prescription device
maide of 1 material such as titanium or
titanium alloy that is intended 1o be
surgically placed in the bone of the
upper or lower jaw srches to provide
support for prosthetic devices, such as
artificial teeth, in order to resbore 2
patient’s chewing hinclion,

] - - -

{2} Classification. Class 11 (special
controls]. The device is classified as
class 11 if it i= a hlade-form endnsseous
dental implant. The special controls for
this device are:

{1) The design characteristics of the
device must ensura that the geometry
anid material com tion are oonsistent
with the intended 1se;

(ii} Mechanical perffiormance [Etigus)
lesting under simulated physiological
comditicns 1o demonsirale maximm
load fendorance limit) when the device
is subjected o compressive and shear
loads;

liii}) Crerrosion testing under simulated
phyziological conditions 1o demonstrate
cormasion potential of esch metal or
alloy, couple potentizl for an assembled
dissimilar metal implant system, and
cormosion rate for an assembied
dizsimilar metal implant system;

liw] The device musl be demonstmated
to b ocompatible;

[v} Sterility testing must demonsirate
the starility of tha devica;

[wi] Performance testing to evaluate
the compatibility of the device in a
magnetic resonance (MR envirommeni;

[wii] Labeling mmst includs a clear
description of the technological
features, how the device should be u=ed
i.ugalimtj, deiailed surgical protecol
amd restoration procedures, relevant
precautions and warmings based on the
clinical use of the device, and

palifmtions and taining
device users including tec
and clinicians;

[wiii] Patient labeling must conlain &
description of how the device works,
how the device is placed. how the
patient needs wo-care for the implant,
possitde adverse events and how 1o
report 20y complications; and

{ix) Docurmented clinical experiance
must demonstrate safe and effective use
and capiure any adverse events
ohserved doring clinical nsa.

Dated: fune 12, 3014
Assistort Commisstoser for Palicy
[FR Do 201414215 Prlod 6-17-14; 8545 2m|
HELMG COOE 4184-04-p

tirements
icians

DEPARTMENT OF THE TREASURY
Internal Revenue Service

26 CFR Part 304

[0 8863]

RN 1545-BM25

Participation of a Person Described in
Section 6103{n) in a Summons
Interview Under Section Te02{a}{2} of
the Intermnal Revenue Code

AGEMCY: Intemal Revenue Service |[R5],
Treasury.

ACTION: Temporary regulitions.

SUAMARY: This doommestt contains
temporary regulations modifying
m;uHuliu-us promulgated under section

7B02{a) of the Internal Bevenpe Code
refating 1o adminisirative summonsas.
Specifically, thesa temporary
regulations olarify that 5 with
wiiom the RS or the Office of Chief
Counsal (Chiel Counsel) contracts for
services describad in section 6103(n)
and its implementing regulations may
be included as persons designated Lo
receive summoned books, papers,
records, or other datz and to =ke
summaoned testimony under cath. Thease
tean posary regulations may affect
taxpayers, o txpayer's officess o
e plovees, and any third party who is
served with & summons, 45 well as my
other person entitled to notice of a
summmins. The text of these tem g
ations serves as the text of the
pro regulations (REG-121542-14]
set forth in the notice of proposed
rulemaking on this subject in the
Pro ules section in this issue of
the eral Register.
OATES: Effeciive Dile: These regulations
are effective on fjune 18, 2074.
Aﬁgimbﬂ'ﬂv Dte: For date of
upplicability, see paragmph (d) of this
temporary regulation.
FOA FURTHER INFORMATION CONTACT: A M
CGaulas at (202) 317-6834 (not & toll-free
rmber].

EUPPLEMENTARY INFORMATION:

Battp:u;::;d and Explanativn of

These tamporary reguiations wmend
Procedore and Adminisration
Regulations [26 CFR part 301)
E‘nmtﬂgatnd under section 7602 of the

ernal Revenue Code. Thesa
temposary regulations make clear that
persons described in section 6103{n)
and Treas. B0 L6103 n]-1{a) with
whom the IRS or Chief Counse]
coatracts for services may receive books,
papars, records, or other data
summoned by the IRS and take
testimomy of a person who the [RS has
summimned as a wilness o provide
testimony under oath. While IRS
pificers and EmFleEEE TEmAin
respnsible for 1ssuing summonses and
developing and conducting
examinations, the temporary regulations
clarify that contractors are permitted to

icipate fully in a summons
intervigw. Full participation inclodaes,
but is oot limited to, recaipt, teview,
and ose of summomned , papers,
records, or other data, being prasent
during summons interviews,

astioning the parson providin
E;Ummyngundmp;m. :Eﬂ as&jnjgm
summdned persom’s representative o
clarify an objection or an assertinn af

privilega.
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Minimally invasive piezosurgery for a safe
placement of blade dental implants in jaws
with severe bone loss

Rossi F, Pasqualini ME, Grivet Brancot L, Corradini M, Loré B, Calabrese L

Journal of Osseointegration October 2014; 6(3)

JOURNAL OF
OSSEOINTEGRATION

LA MINIINVASIVITA’ DEL BISTURI PIEZOELETTRICO
PER L'INSERIMENTO IN SICUREZZA DEGLI IMPIANTI
PLAT-FORM A LAMA NELLE ATROFIE MASCELLARI
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ABSTRACT

Aim Severe atrophies of edentubous jaws Tequife majol
TeconstTuctive bene sufgefy in ofder to allow the placement
of root-form implants with standard diameter. These bone
augmentation techniques replesent the best option feported
in the fitefature, but they afe often Tejected by patients
because of their high economic and biokogical costs in addition
to the possibility of failure in the short and/of long tefm. In I'IE
maaxifla regenefative methods {onlay, infay, and distfaction)
have high sucress Fates, whefeas in the mandible, espeally
in the distal atfophic area, they afe not so predictable. In
such situations an alternative technique for fixed prosthethic
rebiitation 15 the mseftion of platform blade implants,
which have their elective indication for atraphic bone fidges
with reduced width, owing to their reduced thickness. The
aim of this study is to assess the effectiveness of the use of
piezoelectric uhrasonic handpieces, in order w simplify
the placement of blade implants, making it safer and less
traumatic than with conventional surgical procedures,
Materials and methods Platform blade mplants are
extension implant functionally and aesthetically felible, even
if they require a mare difficult surgical technigue ompared
with the one culTently in use fof schew implants. A mmimally
imvasive plocedule by means of piezosufgely that was
performed on 142 subjects is presented and a case is reported
which highlights the successful results.

Results and condusion The use of piezoelectnic ultrasanic
handpieces simplifies the sufgical procedure for the placement
of blade implant, making it safer and less traumatic.

NEYWORLS Blade implants, Inferiar alvealar nerve; Minimally
invasive surgery; Pierosurgery; Posteriot mandibular atrophy.
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INTRODUCTION

The scientific progress in oral implantology gave nse to
enhanced surgical techniques aimed at increasing the
volume of atrophic ridges in view of the subsequent
placement of implants. These bone regeneration
procedures are achieved mainly by means of bone
grafts (onlzys-inlays) or of distraction osteogenesis
{1-7). However, they imply different levels of stress
that risk patients can not afford. Furthermore, their
outeomes are not enough predictable and complications
are numerous [8-18). Consequently, bone regeneration
procedures can be performed only in selected cases. In
particular, in the lower jaw the use of standard diameter
root-form implants often results in problems during
insertion owing to insufficient bone volume.

Atrophic areas, being generally highly mineralized and
poorly vascularized, do not respond positively to the
various grafting techniques because of the possibility of
failure and their high biological cost. For these reasons,
according to EBM (Evidence Based Medicine], these
techniques are not sufficiently predictable (19 -22).

An alterative to augmentation techmigues in posterior
areas af the jaw with severe horizontal and wvertical
resorption  and with bone width less than 3 mm, is
offered by the placement of platform or blade implants
with reduced thickness.

Blade implant were developed by Linkow and Roberts at
the end of the 60s of the last century, when they created
an endossecus implant with an all-in-one abutment
with a fixture of variable form, for the adaptation in
different bone sites. Over the years, Leonard Linkow
modified and improved both the shape and the implant
surface [23-26).

In 1972 Ugo Pasqualini presented the “polymorphic
blade”, which is the only implant that can be shaped
according to the morphological charactenistics of the
bone in which it has to be inserted.

The polymorphic biade is 2 one stage implant, structured
with an emerging threaded part which prevents that
external mechanical stresses [caused by swallowing,
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A protocol for blade implants insertion by means of piezosurgery n

AGE N. IMPLANTS SYEAR SUCCES RATE  AVWG SUCCESS RATE TABLE] Thetable sammarizes
the 142 cases of mandibular
51-60 3 a48 distal atropkry treated with biade
Male (5% 934 implants.
61-70 n 931
=71 25 924
51-60 12 953
Female (83) 94,2
61-70 39 946
=71 32 927
TOTAL 142 938

tongue and jaw muscles) reach the submerged structures.
In 1972 Ugo Pasqualini wrote: oThe best conditions
for rapid healing of surgical wounds, unavoidable for
the insertion of implants, with bone recovery around,
gbove and through implants themselves, occur only
when these have been completely submerged, without
communication with the outer site. This is useful not
so much to eliminate the dreaded but unlikely risk of
microbial contamination, but rather to prevent that the
lever arm of the external abutment transfers dangerous
mechanical stresses to the inner part, thus subjecting
the implant to continuous mobilizations that could
affect the achievement of including osteogenesis (that
is osseointegration]s (27-20].

Conventionzal blade implant insertion is performed in
open flap surgery, in order to expose the bone ridge
where a sagittal cut is performed for the placement
of the submerged part of the blade [minimum bone
thickness required is 2 mm). Grooves are made by means
of a fissure bur (according to the length of the shank)
mounted on a handpiece. They should accommodate all
the intraosseous part of the blade. The drilling of the
bone requires simultaneous cooling of the surgical site
by means of irrigation with saline solution. The blade is
manually placed on the groove, and then locked in place
by gently hammering it with a mallet. The blade should
lie at least 2 mm below the edge of the ridge, in order to
be completely covered by bone tissue during the healing
period (21-33).

This technique requires considerable surgical skill during
groove preparation, the cut has to be very accurate
and precise. In order to overcome problems connected
to inaccuracy of the operator's hand or unpredictable
movements of the patient, Linkow recommended to
perform a series of small holes on the cortical surface
and subsequently merge them using a fissure bur. We
recommend the use of Geyer's cog wheel, which is a
low speed contra-angle bur, made of an indented disk 1
mm thick and & mm in diameter, which is used to draw
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a grove along the cortical bone, and then the cut is
deepened through the bone with a fissure bur (34-36).
Recently thanks to piezosurgery, the placement of
blade implants has become more precise and safer
since deeper soft tissues, particularly those inside the
mandibular canal, are not traumatized (37-38).

A protocol was devised wsing an ultrasonic surgery
device and, in order to assess its advantages, in terms
of selective micrometric, precise and secure cutting, a
multicenter study was performed.

MATERIALS AND METHODS

In order to assess the procedure, a multicenter study
was carried out in five Italian private practices [Busto
Arsizio, Milano, Torino, Como, and Trento] om 142
subjects with atrophic edentulous posterior jaw (Table
1), between 2005 and 2008, and the 5 years follow up in
2013. The study was carried out in accordance with the
ethical standards specified in the Declaration of Helsinki
and written informed consent was obtained from all
participants, prior to their inclusion in the study.
Inclusion criteria were the following: atrophic edentulous
posterior jaw requiring implant-supported prosthetic
rehabilitation.

All subjects were treated following the same surgical
procedure, local anesthesia included. Local anaesthesia
was performed by injecting a reduced dose (0.90 ml x
1) of articaine 40 mg/ml with adrenaline 1: 100,000
on both sides of the bone crest, or with the use of
intraligamentary anazesthesia (Peripress) along the
edentulous ridge (29).

These topical anesthetics allow to keep a deep
sensitivity, which is perceived by the patient even close
to the mandibular nerve, and it guarantees the absolute
respect of the vascular-nervous structure. Nerve-block
anesthesia is absolutely contraindicated even with any
other implant technique.
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Surgical procedure

The fiap should be raised on the ridge without vertical
incisions, allowing for adequate blood supply to the
atrophic bone and direct observation of the entire
morphology and topography of bone itself. Once the
bone is exposed, the muco-periosteal  tissues are
dissected with the periosteal elevator and gently folded
down. A surgical gap is achieved, using the flat serrated
insert {E5071) of the Ultrasonic Bone Surgery uwnit
(Italia Medica 5rl; Milano, [taly). After radicgraphic and
anatomic analysis by means of OPT and Cone Beam (T,
a blade implant of adequate size is inserted [in the case
presented it is 12 mm in length).

The surgical gap should meet the following requirements;
equal or slightly longer than the mesio-distal fength of
the implant selected, a width in the buccal lingual sense
slightly marrower than the width of the upper edge of
the implant blade (blade’s shoulder thickness 1.4 mm,
lower edge thickness 0.5 mm), so as to prevent its
passive insertion in the furrow but for some millimeters,
in order to immediately achieve primary stability, after
implant insertion (press-fit). The depth should be equal
to the height of the implant blade, from its lower
edge to the basis of the screw abutment. The height
of commercially available blades generally varies from
5 to 12 mm (in this case it is 9 mm). The implant blade
i5 inserted into the grove by locking it in place with a
special chisel awl; the groove is prepared by means of a
special serrated piezosurgery device. The shoulder of the
implant must lie at least 2 mm below the edge of the
bone crest. The mucosa is then sutured with interrupted
sutures (40].

Post-surgical procedure
In our multicenter study, polymorphic one-stage blade

implants were used with screwable abutments {approved
with CE 0301, CE 0476 Single-stage blade, CE 0476 Mini
blade, Single-stage double-abutment blade EC DOGSS
0C0-DM038-2009, validated in the European Union).

After a period of at least 3 months, healing caps are
removed, the final sbutments are placed and the
prosthetic phase can start. The prosthesis may include
a natural tooth when it is not possible to connect the
blade with another implant, according to the Amencan
Dental Association (ADA} which has established the
validity of this procedure (41). It should be noted that
in 2013, the FDA (Food and Drug Administration], in the
United States, has proposed the requalification of the
blade implant, bringing the surgical sk from grade 3 to
grade 2 as for all other standard root form implants (42).

CASE REPORT

Here we report the case of 2 46 years old female patient
with severe atrophy of the right mandible.

CAT [computerised axial tomography] highlighted the
severe atrophy of the edentulous area with the presence
of an impacted third molar and an ankylosed residual
root, which was asymptomatic and kept in situ according
to the wish of the patient (Rg. 1). After the millimetric
controls for the choice of the fittest polymarphous
blade for the specific site and having exposed the ridge
bone into plain sight, osteotomy was performed using
exclusively the specific insert ES071 applied to the
piezoelectric handpiece for ultrasonic surgery (Fig. 2).
This surgical technique allowed a selective micrometric,
precise and secure cutting {Fig. 3), ensuring a good
view of the operative feld, furthermare the healing
of the bone and soft tissue cccurred without any

F%. 1 CAT scan saries, highlighting
the bone atrophy, and the
pancrmik radiograph. Yallow
arrows mark the implant area,

the impactad third medar and the
ankylosed residual oot
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FIz 2 & The serrated insert working in depth. 2 Profile of the polimonphic
biade with Fasqualini’s screw abutment, just inserted. © Osteotomy with
the corract insertion of the implant.
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complications and with minimal pain.

After a hezling period of three months, enough for
the complete achievement of ossecintegration, the
prosthetic rehabilitation was started, which included
two natural teeth, that had previously undergone
endodontic treatment (Fig. 4).

At the 5-year follow-up, periodontal and peri-implant
soft tissues health was assessed, as a result of the
periodic check ups and the adeguate hygiene, and a
stable occlusal harmany was achieved (Fig. 5, 6).

DISCUSSION AND CONCLUSION

Blade implants are part of the evolution of prosthetic
implants started in the late 60's with its maximum
development in the 70's, during which blade implants
were modified and improved, playing for a certain
period the role of the most widely used implant system
in the world. With the advent of root form implants,
blades went into gradual disuse: only 2 few operators
still use this technique, which is the elective procedure
in terms of success and reliability in the rehabilitations
of atrophic edentulous distal areas of the mandible,
without discrediting the insertion techniques used for
biphasic implants. This efective use, however, does not
exclude the excellent behavior of blade implants in
areas with severe deficiency of bone thickness in the
upper jaw (43-45].

The conventional surgical techmigue still is a complex
procedure where the shightest mistake inevitably leads
to failure. Most blade implant failures reported in the
fiterature are in Fact related to the surgeon's inadequate
skill in performing the technigue. Indeed, it requires
strict patient selection and adherence to its crucial steps.
When properly used, blade implants can be very
successful in atrophic conditions with reduced thickness,
for which they were in fact oniginally devised (46, 47).
These difficulties are greatly reduced by piezosurgery,
which results in: less invasive procedures, micrometric
and selective cuts are more easily performed, advantages
determined by the cavitation effect, extreme precision
and safety with respect of the soft tissues, in particular
the wascular-nervous components, reduced tissue
heating, provided that the serrated insert is gently
pressed and abundant irrigation with saline solution
is supplied. Moreover, clear view of the surgical feld,
reduced rehabilitation time, pain reduction are also
provided. As drawhacks, there are extended surgical
times, which need sensitiveness and patience from both
the surgeon and the patient. However, the increased
working comfort amply compensates for the extended
surgical time.

ACKNOWLEDGEMENTS

67



[’ RossiFoetal

JO

This multicentrnic study was carned out with the
assistance of the colleagues: Luca Dal Carlo, PierAngelo
Manenti, Enrico Belotti, Lucio Bilucaglia, Enrico Moglioni,
Federico Meynardi, Marco Gnalduceol, Emanuele Morella,
Giancarlo Cortese, Giorgio Galassi, Michele Nardone,
Francesco Grecchi,

REFERENCES

T Basa§ Vaml A, Serer A Postertor maullary segmental csteotomy for
mhmm%%m;mﬁ;mmw
May, W51 3405

1 ﬁmgmmmmwnmmm

T,

3. Chizpasco M, Zanibon M, Botsco M. Auamentation procedres for the rehabilttion

iof defident aderiulos ridges with oral mplanis. (n Oral bmplan Res 2006 Oct 7
-3,

& %mmamammemu
vertical iuide bone regeneration for the omection of verckally deficent edentl s
mammmmmmmmhmm

5 Chiapesm M, Zaaibord M, Rimondini L Amogenois onfay bone grafts vs afvetar
dtstraction ostengenests for the comecion of varscaly defient edentuious ndges: 3
14 years prospective study on brmans. Qin Orat imglants Res 2007 Aug 1542240

6 Felie P least 5 Lio G, Pactalll A, Marchett C Recoestruction of atraphic pestarior
mandble with inlay techmique and mandbular ramie blodk geft for mpiant
prosthetic rahedil itation. O MantBofactal Surg 2009 Fabr 67(21372-50

7 Jlersen 0. Dismaction esteoqenest 2nd @5 e with dentdl implants. Demt
Implantable Update 1955:1033 -6

B Kama D, Abda § lammeat P Goudat P Yachouh 1 Outcome of el implants after
aringenol bone recomsruction. Aoy Stomustol Chir Mallofc 2000 Apr11007H56-8

9 Madoning T, Kevirs M. Guided bone reqeneration of one defocts assodated with
Implants: an sdence-fizsed outome assecament. it | Parodonitics Restorative Dem
1051516855

1. Nystroem E, Bitson H, Gunne J, Lundgeen 3, A 9- 14 yearfoliow up of onl2y bone grafiing
In eatrophic maxilz. int | Gral Maxiofac Sum 2009 Fely 382134

1 Earone A, (el alvepiar nidge rconstraction with non vasoarsed
Futngenit: blod: bone: chnicl results. ) Oral MantBiofac Serg 2007 Dotgalio: 2055
4.

12 Emshidls &, Fock N, Milios-Schaded G, Elug C Wittwer G, Yot K, Ewers It Analysts of
omplications foliowing alveolar disraction psteogenesk: and implant placament in
the parttally edemtulous mandile. Oral Surg Oral Mad Orzd Pathel (ral Radiol Endad
2005 Juk100{1:25-30,

13, Gandad, MartioM, Viia P Marsire | Minorcomplcetions artdng in aveolardstracoon
ostaogenets | Oral Maflofac Sarg 200050-406-500.

14, Mavarer P Eckest AW, mmmmmmumﬁmmﬂf
mandbular Fconsrcton: 2 term follow-up. Br | Oral Masliofactal Sum 2000
e

15 Perdl TR Maesr G Simiken P, Kook R (omplications in 2wdlar dstaction
nsteogeness of the arnphicmandbile. int | el Mok Sovg 2007 a3a00ks-21.

16, Sauladc N, Martin M5, Comacho M, Gards A Complications in avesar dstraction
ostacgenesks- 3 dinicl vestigatson. ) Oral Marflofac Sury 200765:267-74

7. Smoka W, Brosshardk DO, Mesrske Spum B, ke T Ragonstraction of the sevardly
atrophic mandithe weng cabaetd spint Sone grafts for implant supported ol
rehabibtatioe ral Surg De Me3(ral Pathal Oral Radial Endod 2006 L 10053542

18, Trouts M), Katan LB, (omphcaticrs of mendibalar dsiation ostecgenest (il
Maneflofac Surg 0in Nordh Am 2003 My 1502125164

18, Mangano . Eazzoil M, Tettamant L, Farmonato D et 3. Custom-made, sslective lzar
sintering (515 blade implants 35 2 non corventional soéetion for the prosthetic

rediabiration of extremely atphiad postaror mandible Laars Med 3. Sprnger-
Vertag: London; 202
2. Mangano C, Mzngano | Shibl 14 ot 2 Prospective dinical evalation of 201 direct e
et formming mplants: resutts from 3 1-yecrmult canter shady on 62 pasents. Lasars
Mod 501 2012 Lan TR 1219, Epush 2071 Agr 26,
T Chuushe G, WQM&MQMIM&W
with cnodlos block lograits.

following ugmentztion | Periodontal 2070

Da.ﬂlﬂﬂmmznahm

Hamagan [ Avoling oweous grafiing In Bhe atrophic postenor mandibie for

Imiplant-sepportad foed part= dentures: 2 report of 2 (ses. | Ord implantal 2010
! 1

L
Linkow L1 The Hzde vwani- 3 new dimension In endosseous implanioiogy. Dent

(oncents 1968 11:3-12

Linkow L Endoweces badovent impiantinsemson quidelnes. Dentstry Today

19843

Linkow L The andussaces blzde: 3 new dimansion i oral implantology. Rey Tim

myplant 1968:513-M,

Rinberts RA. Types, wses, and evaluation of the plate-form impint. J Ol implantol

joera 1K

Pasqualini 1. Endosseouw. impianie. Protocton of raparaiive ccbeogenasts with iz

"o stumy” Dent Cadmas 1972 Sug 4B 113504,

Fasqualing U, Pasquaiin ME. Treatse of implant Dentisiry. The italian tnbute to the

maden | Aniesdue: Cartmati (Ll 2009, p ¥5-10.

Pzquainitl. Le nichealt Mamon Miane; 1993

Pasiualing ME. Implantoprotes in un cso-di menoedentulsmo. Analisd retrospettiva

2 3%annl. Dental Cadmeos 2010 (c7B(10065- 70

31 Riccardl A Mne years with Pasqualive implants—a full mandibet arch. 1 Oral
| mplantd F280.%:A3-04.

32 Mt (E Osteintegration and the submerged blade-vent Emplant. | Houston Dist
[ant Soc 1988126,

33 lemi, Scarano &, Pemottl ¥, Tripodi B, Pattall A Immediztetyloaded bade mplants
3 histological and histoenorphometrical evalmition after a fong foading period. 2
rmqmme (1962.2000) | Dusaointzqgr 2012 3413041

. Grafeimann fatest devebopments in blade impiant cinicl appliatiees. Dt
mmtm:lummma#ﬂi

35 Viscido AL Submesged fanctional peedicive endastet blade implants. Ord implintol
167451520,

36. Dal (ario L, Bonon BN influsnca g2 13 lengue en & integracion de ks implantzs
Intraitens. Revista Eqmnaia Ddontoestoenatologia de implantes 2004, 120200210

3. SeshanH ¥onugantik, Zope . Pezmsurgenyin perodentoloqy and orzl impimology.
Jinvdian Soc Prsiodoniol 2000 Sep B3] 154

32 Verzabiott 1. Technokgical chamctenstics and dinical indicaions af paeroalectnc bane

surery. Minerea Stomatol 204 -4
kLS {.mgm L, Chrersangi (o, Colomida A Infrz-Higament anesthects with the Perprss
Dot Cadmos 1976 bow, 44 (115714

40 U,mm&!mdmm;mmmmﬂn
modern ieplamtology. Ariesdue: Cartmate ), 2005 p TH-125.

41 Blade Dontal lepants informatioe: atlzntzdentaimplants cm; 2013,

41 Dental Tnbume intemationat FOA coedders redastfiction o dental mglants”
News Amianicas 05ehy 2003,

43 Streda | Jurkovic B, Sibest T Prachar P Bartakova 5. Foeed bicortical srew and blade
Implarts 25 3 pon-standad sokition 10 20 edentuloas foothiess) mandble Int 1 0nl
S 2000 R 2 HI05- 10

44 DnSeeanal) lexi G, Scarann A, Pamott ¥, Patiell A immeditelyladedbladeimplant
retsived fom 2 At 3 fnzding peniod: 2 histologic and fistomorphomenc
repet. | Dl X0GIREATI

43 [Dal (o L, Pasqualis ME, Cannal F, Coeadini M, Wannini F, Mardone M, Linkow LL &
mmmmdm Impant tedwigue 3 retrospective study on 522

af ral Maeiofacial Sumery 2073 FebaTiTE.

44 Kodh WL Stztttial evaluation of suceess and reasons for faiurs in 700 endodsseas
tiade tmpiants done In the office. Oral implantol 174 Aoe; 10T 10536

47, Sanvtiviofi M, Fritz ME. The use of biade implants in 2 selectad popetation of partialy

‘edentolos aduits. A 15- year report | Perlodontol 1987 Sent: 3815t 580-8.

=

B B M B R oE M

68



TRADUZIONE LINGUA ITALIANA

LA MINIINVASIVITA" DEL BISTURI PIEZOELETTRICO PER LINSERIMENTO IN
SICUREZZA DEGLI IMPIANTI PLAT-FORM A LAMA NELLE ATR OFIE MASCELLARI

Abstract:

Le gravi atrofie dei mascellari edentuli necessitano di importanti chirurgie ossee ricostruttive
per permettere l'inserimento di impianti root form di diametri standard. Queste tecniche di
augment che rappresentano attualmente I'opzione piu proposta dalla Comunita Scientifica
Internazionale sono spesso non accettate dai pazienti per i costi economici e biologici elevati e
per la possibilita di insuccesso a breve e/o a lungo termine.

Una tecnica alternativa per ridare una masticazione fissa al paziente resta quella
dellinserimento di un impianto plat-form a lama che per I'esiguita dello spessore strutturale ha
la sua indicazione elettiva nelle creste ossee con atrofia di spessore. Questo impianto
endoosseo nasce dagli studi di L. I. Linkow (1968), R. Roberts (1970) negli Stati Uniti,
rielaborato in Italia da Ugo Pasqualini (1972) e da parecchi altri Autori nell’arco di un range
temporale ancora in corso. Questo impianto di estensione risulta funzionalmente ed
esteticamente affidabile anche se comporta una tecnica operatoria piu difficoltosa rispetto alle
normali tecniche attualmente in uso.

L'utilizzo del bisturi piezoelettrico ad ultrasuoni semplifica, rendendo piu sicure e meno
traumatiche, le manovre di inserzione di questo impianto.

Parole Chiave

Piezosurgery

Impianto a lama

Atrofia posteriore mandibolare

Nervo alveolare inferiore

Miniinvasivita

Introduzione

Le riabilitazioni implantoprotesiche fisse nelle edentulie dei distretti distali atrofici della
mandibola con 'uso degli impianti root form di diametro standard presentano spesso problemi
di inserimento chirurgico. L'area atrofica, normalmente altamente mineralizzata e poco
vascolarizzata, non si presta positivamente alle varie tecniche di innesto per la possibilita di
insuccesso e per l'alto costo biologico. L'EBM (Evidence Base Medicine) non rende questa
tecnica sufficientemente predicibile.(1,2,3,4.)

Un’alternativa alle tecniche di “augment” nei distretti posteriori della mandibola con severi
riassorbimenti orizzontali e verticali e diametri ossei inferiori a 3 mm é l'uso di impianti di
diametro sottile (1,6 mm) plate form o impianti a lama.

La storia dell'impianto a lama nasce con Linkow e Roberts alla fine degli anni 60 del secolo
scorso come un impianto endosseo a moncone fisso con forme variabili per I'introduzione in
siti ossei edentuli anatomicamente differenti.

Nel corso degli anni, Leonard Linkow modifico e miglioro sia la forma che la superficie
dell'impianto (5,6,7,8).

Nel 1972 Ugo Pasqualini presento alla Comunita Scientifica Internazionale la “lama polimorfa”
che, unico impianto, pud essere modificato e modellato a seconda delle caratteristiche
morfologiche dell'osso in cui deve essere inserito. La lama polimorfa € un impianto bifasico a
moncone avvitabile che impedisce alle sollecitazioni meccaniche esterne (deglutizione, lingua
e muscoli masticatori) di raggiungere le strutture sommerse. Cosi’ scriveva il Prof. Pasqualini
(1972) “le migliori condizioni per la rapida guarigione delle ferite chirurgiche necessarie alle
immissioni degli impianti con ripristino di tessuto osseo intorno, al di sopra ed attraverso i
manufatti scheletrati, si verificano solo quando essi siano stati completamente sommersi,
senza comunicazioni con I'esterno. E cid non tanto per eliminare il paventato e in realta
inesistente pericolo di contaminazioni microbiche, ma per escludere il braccio di leva dei
monconi esterni, che trasmetterebbe alla parte interna pericolose sollecitazioni meccaniche,
sottoponendole a continue mobilizzazioni che potrebbero compromettere I'evoluzione
dell'osteogenesi includente (leggi osteointegrazione)”. (9,10,11,12).

L'intervento classico di inserimento dell'impianto a lama & eseguito a cielo scoperto per
visualizzare la cresta ossea in cui € praticato un solco sagittale per l'alloggio della parte
sommersa delle lame. | solchi si preparano con frese a fessura (siglate 700 XL o 700 XXL
secondo la lunghezza del gambo) montate su turbo trapano ad alta velocita. | solchi devono
accogliere tutta la porzione endoossea delle lame. La fresatura dell'osso richiede il
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contemporaneo raffreddamento del sito chirurgico (soluzione fisiologica). La lama posizionata
manualmente all'imbocco del solco & poi affondata con uno scalpello leggermente battuta da
un martelletto chirurgico. Il dorso della lama va sommerso almeno 2 mm al di sotto del bordo
del solco operatorio, cosicché nel successivo periodo di guarigione, richiudendosi, il tessuto
0sseo la ricopra completamente(13,14,15).

Eseguire la preparazione del solco con questa tecnica necessita di notevole perizia chirurgica,
per ottenere un taglio preciso e senza la minima slabbratura del solco stesso, tenendo conto
della possibile imprecisione della mano dell'operatore o degli imprevedibili movimenti del
paziente. Per migliorare e semplificare l'incisione dell'osso Linkow consiglia di eseguire una
serie di forellini sulla corticale superficiale per poi unirli piu faciimente con la fresa a fessura.
La nostra scuola consiglia I'uso della ruota di Geyer, che & una fresa per contrangolo a bassa
velocita, costituita da un disco dentato di 1 mm di spessore e di 5 mm di diametro: si utilizza
per tracciare rapidamente lungo la corticale ossea un solco di invito alla fresa a fessura che
poi dovra estenderlo in profondita (16,17,18).

Recentemente con l'utilizzo del bisturi piezoelettrico ad ultrasuoni la tecnica di preparazione
del solco chirurgico per I'inserimento di un impianto “plate form” (lama) si € reso facilitato per
precisione aumentando nel contempo la sicurezza di non ledere i tessuti molli di profondita
ed in particolare le componenti vasculo-nervose del canale mandibolare (19,20).

MATERIALI E METODI

Il dispositivo per chirurgia ad ultrasuoni & stato utilizzato in uno studio multicentrico di 142 casi
di edentulie dei distretti atrofici posteriori della mandibola.

Tutti i casi sono stati risolti seguendo la medesima procedura operativa in anestesia plessica.
Assolutamente controindicata, come per qualsiasi altra tecnica implantologica, I'anestesia
tronculare. L'anestesia locale pud essere eseguita sia iniettando una dose ridotta di articaina
con adrenalina al 1: 100.000 vestibolarmente e lingualmente alla cresta ossea oppure con
'uso dell’anestesia intraligamentosa (Peri press) lungo il decorso della cresta edentula stessa.
Queste anestesie topiche permettono di mantenere una sensibilita profonda che in vicinanza
del decorso del nervo mandibolare € percepita dal paziente permettendo il rispetto assoluto
della struttura vasculo-nervosa.

Il lembo di apertura va eseguito in cresta senza svincoli laterali, per non sottrarre nutrimento
all'osso atrofico consentendo di osservare direttamente lintera morfologia e topografia
dell’'osso stesso. Esposto, si ribaltano delicatamente i tessuti muco periostei con lo scolla
periostio.

Utilizzando il bisturi piezoelettrico ad ultrasuoni (Ultrasonic bone Surgery) con una fresa di
metallo a punta seghettata a 5 denti (ESO071)si esegue la breccia chirurgica in cui inserire
'impianto. Le dimensioni del solco vanno calcolate in senso mesio distale in base alla misura
della lama che dopo un’analisi radiografica e anatomica si & deciso di introdurre (consigliabile
OPT e TC Cone Beam) . Il solco chirurgico deve avere i seguenti requisiti. Una lunghezza pari
o leggermente maggiore alla lunghezza mesio distale dellimpianto selezionato, una
larghezza in senso vestibolo linguale lievemente inferiore alla larghezza del bordo inferiore
dell'impianto scelto, cosi da rendere impossibile I'inserimento passivo dello stesso nel solco se
non per qualche millimetro, in modo che, dopo I'inserimento a percussione (press-fit), si abbia
una stabilita primaria immediata. La profondita deve essere pari all'altezza della lama misurata
dal suo margine inferiore fino alla base del moncone protesico avvitabile.

Il collocamento nella sede chirurgica preparata con il taglio selettivo della fresa seghettata
del bisturi piezoelettrico avviene affondando con apposito percussore la lama all'interno del
solco stesso.

La spalla dellimpianto deve affondare di almeno 2 mm al di sotto del margine della cresta
ossea. La mucosa viene poi suturata con punti staccati (21).

Nel nostro studio multicentrico sono stati usati impianti a lama polimorfa bifasica a moncone
avvitabile approvata con certificazione CE 0301, Lama singola CE 0476, Lama mini CE 0476,
Lama bifasica CE 0068/QCO-DM038-2009, validati nel’Unione Europea.

Dopo un periodo di almeno 3 mesi si rimuovono le cappette di guarigione, si posizionano gli
abutment definitivi e si procede alla protesizzazione che puo comprendere anche un elemento
naturale quale pilastro portante quando non € possibile collegare la lama con altro impianto
(TADA American Dental Association ha stabilito la validita di questa procedura) (22).

Si fa notare che nel 2013 é stata riproposta dal’FDA (Food and Drug Administration) negli
Stati Uniti la riqualificazione dell'impianto a lama portando il rischio chirurgico dal grado 3 al
grado 2 come per tutti gli altri impianti standard root form (23).
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Gli Autori dichiarano che lo studio presentato & stato realizzato in accordo con gli standard
etici stabiliti nella Dichiarazione di Helsinki, e che il consenso informato & stato ottenuto da tutti
i partecipanti prima del loro arruolamento allo studio.

DESCRIZIONE DEL CASO CLINICO

Paziente femmina di anni 46 con grave atrofia emimandibolare destra. La Tac evidenza la
grave atrofia del distretto edentulo con presenza dell’ottavo incluso asintomatico che per
volonta della paziente e stato mantenuto (Fig.1). Dopo i controlli millimetrati per la scelta della
lama polimorfa specifica per il sito ricevente e dopo l'apertura del lembo € stata eseguita
'osteotomia usando esclusivamente la fresa specifica applicata al bisturi piezoelettrico per
chirurgia ad ultrasuoni (Fig.2). Questa metodica chirurgica ha permesso un taglio selettivo
micrometrico preciso e sicuro (Fig.3) permettendo una buona visione del campo operatorio,
inoltre la guarigione del tessuto osseo e dei tessuti molli & avvenuta priva di alcun tipo di
complicazioni e con minimo dolore. Dopo un periodo di guarigione di 3 mesi sufficiente per
avere una completa osteointegrazione si € passati alla protesizzazione includendo due
elementi naturali stabili gia precedentemente trattati endodonticamente (Fig.4). Il follow up a 5
anni evidenzia il buon mantenimento dei tessuti perimplantari e del parodonto degli elementi
naturali grazie ai controlli periodici che hanno permesso un’igiene congrua e mantenuto una
stabile armonia occlusale.(Fig.5,6)

DISCUSSIONE E CONCLUSIONI

L'impianto a lama cronologicamente fa parte delle novita implantoprotesiche della fine degli
anni 60 ed ebbe il suo massimo sviluppo nel decennio successivo durante il quale fu
modificato e migliorato assumendo per un certo periodo il ruolo dell’impianto piu diffuso nel
mondo. In seguito allavvento degli impianti root form [l'utilizzo delle lame €& andato in
progressivo disuso. Solo pochi operatori hanno mantenuto l'uso di questa tecnica,
specificando I'elettivo utilizzo con successo ed affidabilita nelle zone atrofiche edentule nei
settori distali della mandibola , senza nulla togliere alle tecniche per I'inserimento degli impianti
bifasici. Non si esclude I'ottimo comportamento anche in settori con grave deficit di spessore
osseo del mascellare superiore.(24,25,26).

La tecnica chirurgica classica rimane una tecnica complessa che non perdona eventuali errori
che portano inevitabilmente all'insuccesso. Queste difficolta sono notevolmente diminuite con
lintroduzione in campo chirurgico dei dispositivi ad ultrasuoni. | vantaggi del bisturi
piezoelettrico possono essere sintetizzati nella minor invasivita, nella facilita di tagli
micrometrici e selettivi, vantaggio dell’effetto cavitazione, riduzione del riscaldamento dei
tessuti, estrema precisione e sicurezza con il rispetto dei tessuti molli (in particolare le
componenti vasculo-nervose). Massima visione del campo operatorio e diminuzione dei tempi
di riabilitazione con la riduzione del dolore. Unico modesto svantaggio € il sensibile
allungamento dei tempi operativi, supplito dalla relativa maggior tranquillita lavorativa.
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