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Figure 1
Schemaric representarion
of the zirconium laminar
Pl unplant in the medullary

r' COMmpariment.

& Figure 2
Frontal radiograph of
laminar implant in the
diaphyseal area.

Figure 3

Groumd section at | day post-
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clot (Orig. mag. X 240)
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Figure 4
Groumd section ar G diays post-
implantation, MNotice the non-
csseointegrated woven  bone
argamnd  the laminar  implam
[f_!rig. mag, O240)

Figure 5
Crround section ar 12 days post:
implantation shnwing sCarce

woven bone (Orig. mag, X 240,
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Figure 7
Ground secton ac 60
days  post-implantacion
showing sscomniegraliin
{Onig. mag. X 244),

Figure 6
Ground section ar 14 days
post-implantation showing
lamellar bane formation on
the surface of the zirconium
il'llE'll.;-Il!I I:-:L':m-e'li-:'ll-?gl'.ll:inl'l:l
{Cirig. mag. X 240},
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Figure 8§
The blood
clot  volume
is maximum
from 1 to 3
days  posre-
implantation,
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081 [ag.

Figure 11
"I'“:g,.:ing showing transverse
section of rar tibia 14 days
post-implantation  showing
lamellar bone formation on
the surface of the sirconium
i pl:m {osseointegration).

hgure 10

Tracing, showing transverse
section of rar ibia 12 days
post-implantation, Motice the
decrease of the woven bone
around the Jaminar implant.
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9 Adhesion de Composites a Esmalts con Adhesivos Multi v Monoenvase. PARRA, SM.*
ABATE, P.F y MACCHI, R.L. Citedra de Materiales Dentales. Facultad de Odontologia |,
UBA,
El objetive de este trabajo fie evaluar la resistencia de 1a unidn adhesiva de compasites & esmalte, utilizando
adhesivos multi y moneeavase con distintas técnicas de aplicacion. Superficies planas de esmalte obtenidas 3
parmir de incisivos humancs extraidos, fueron tratadas con los adhesivos monofrasco  Syntac Sprnt {55 -
Vivadent), Syntac Single Component (SC - Vivadent), Optibond Sole (08 - Kerr) y Single Bond {SB - 3M),
¥ con los adhesivos multienvase Symtac (SY - Vivadant), Optibond FL (OF - Kerr) v Scobchbond
Multipropésita Plus (SBM - 3M)., Los primeros fueron aplicados previe rabado acide o no del esmalte,
mientras que los ultimos se colocaron wtilizando o no el Primer respective.  Posteriormente, se fijaron probatas
de compastte (Z100, 3M) de 3.1 mm de diametro, las que luego de almacenadas en agua deionizada durante 24
horas a 37 C, fucron sometidas & ensavo bajo tensiones de corle con maquina Instrea con una velpcidad del
cabezal de | mmimin, Los resultados fucron estudiados por analisis de varanz y prucha de Scheff. Se
observaron diferencias symificativas (P <0.001), respecto del adhesivo empleado con las mdicaciones de cada
fabricante. Las medias aritméticas (desviacion estandar) obtenidas fueron: SBM: 23,6 (2.9) MPa; 5Y: 21.0
{2,2) MPa; SS: 18,7 (3,1) MPa; SB: 15.9 (2,9) MPa: 0%- 13,7 (1,7) MPa, OF: 135 (3,6) MPa v §C: 7.9
{1,3) MPa, También se encontraron diferencias (P <0.001) entre las superficies grabadas v no prabadas al
emplear los sistemas moncenvase, pero no hubo significacion entre los resultados obtenidos con o sin &l emplea
de bos primers presentes en los adhesivos multicormaonente
Puede conclyirse gue los sistemas SBM, 8Y, 85 v SB fieron los que cbtuviercn el mejor comportamioto
adhesivo a esmabte. En log gnsayos donde se variarom lag indicaciones de los fabricantes, evitar ¢ uso del
arabado acide disminuvé los valores de resistencia adhesiva gleanzados mientras que no lo hizo cl no yso del
primer,
Este trabajo fue financiada con e Subsidic OD 021 de la Universidad de Buenos Aires.

RENOU SJ.;GUGLIELMOTTI M.E.; DE LA TORRE A. y CABRINI R.L.

1 Modelo Experimental del Efecto de Ia Radiacién en Implantes Osecintegrados
Catedra de Anatomia Patolégica Facultad de Odontologia .UBA. C.N.E.A.

En estudios previos hemos demostrado el efecto de la radiacidn en las etapas iniciales del proceso
de gsecintegracion (J Dent Res 75:5,1996;]1 Dent Res 75:5,1997). Cuande la radiacidn incide en las
etapas iniciales del proceso reparativo peri-implante provoca la inhibicion  de la respuesta
osteogeénica , siendo este dato méas notable en el micro-entorno, peri-implante. El objetive del
presente estudio es evaluar el efecto de 1a radiacidn (acelerador de fotones de & MeV) en implantes
oseaintegrados. Se utilizaron 2 grupos de 8 ralas Wistar de 100 gr. de peso.a los que bajo anestesia
intraperitoneal de etil uretane se les colocd en las tibias izquierdas implantes laminares de titanio*
siguiendo la metodologia previamente desarrollada en nuestro laboratorio (Cabrini et al Imp Dent
'2:264-7,1993).El grupo experimental, a los 45 dias post-implante , recibid en la tibia izquierda una
unica dosis de radiacidn de 5000 cGy con un Acelerador lineal de fotones de 6 MeV (Siemens).Al
grupo control absoluto solo se les colocad el implante.Los dos grupos fueron sacrificados a los 28 dias
post-radiaciin.Se resecaron las tibias, radiografiaron y se procesaron para su posterior inclusion en
metacrilato de metilo. Macroscopicamente en las tibias irradiadas se encontraron lesiones ulcerosas
¥ remanentes en forma de muiones.En el grupo control absoluto se evidencid tejido osepintegrado
69.4 % y en el grupo experimental 26.2 %.En los experimentales se evidencid una pérdida de [a

osecintegracion de un 43,2 %.los resultados obtenidos en el modelo_experimental utilizado
evidenciarian gue la aplicacién de la radiacidn an implantes metslicos osecintearados determinaria
una perdida de la oseointegracidn,

*Implant Vel

Subsidio UBA TOO9
Agradecemos |a colaboracion del Ing. Mol y a la Fundacion Maestra Matorras
Agradecemos la colaboracidn técnica de la Srta. Cecilia Cattaneo



Metodologia para el Estudio de la Reosecintegracién. 5. FILIPPO®, C. ZOGEI,
1 1 D. CLMEDO, B. GUGLIELMOTTI, L FERNANDEZ CANIGGIA, ©. ALONSD. Cal de
Ferodoncia vy Anatomia Palologica. Fac. de Odont., U.B.A v Lab.de Microb, CEMIC,

La exposicion al medio bucal con i3 consecuente conlaminacion de la superficie de los implantes
denlales es una de las causas de la pendida de la oseointegracion. El ohjstive del presente estudio es
evaluar |2 capacidad de la osecintegracion de laminas de Tianio* expuestas a siluacionss eguivalentes a
las expresadas & implantadas en ko tibia de rata (Cabrini el al Implanl Dent., 2: 264 - 7, 1993), previo
lratamianto de la supericle, Las lAminas de (tanio de Bx1x0.imm serdn adheridas a la superficie
dentaria de pacientes con disgndsiico dinco-radiografico de persdoniilis dal adullo moderada o severa.
=6 seleccionardn treg silios con bolsas de Bmm o mas y se colocarén 3 [Aminas durante 7 dias. Al
relirarias seran estudiadas: a) Grupo |, estudio micribiolégicoe de la floras de la placa subgingival b) Grupo
I, seran implantadas en tibia de rala ) Grupo I, se les realizard ratamiento decontaminante y serdn

implantadas en tia de rata.

La_metodologia propuesta penmitiia_evaluar diferentes tratamientos decontaminantes de liminas de
fitanio expuestas & |g GO |g.',,q,,; | e DL S5 A TS OMST e Camentae Sy CapEcigad de
cenint
Subsidios UBA QD T 013
LA OD ToDa
*Irrplant-Vel

Desarolle de  una  aleacion  Ti-Al-Fe pama  aplicaciones odontologicas.
1 MM BARREIRO*, C.AYALA y G.S.DUFFO, Citedra de Matcriales Dentales. Fac.
de Odontologia, UBA, CNEA-CONICET,

El titanio es utilizado cn odontologia como material de implantes y restauraciones protéticas, puro o
aleado a una gran varicdad de elementos que permiten mejorar, entre otras cosas, su resistencia y
comportamiente 2 altas femperaluras.

En este trabajo fusron evaluadas las propiedades mecanicas, resistencia a la corrosion v coeficiente
de dilatacion de una aleacion Ti-Al-2, 5%Fe respecto del titanio pura.

Las muestras analizadas fueron fundidas en un homo de arco con crisol de cobre refrigerado v
electrodo no consumible de tugsteno bajo atmosfera controlada, Un grupo de muestras fueron
recocidas y otro laminadas; ambos grupos se  someticron a ensayos de traccidm y fatiga Se
obluvieron eurvas de polanizacion para el titanio puro y Ia aleacidn Ti-Al-Fe en solucion fisiologica
FPBS a pH 7.4, Los coeficientes de dilatacion se determinaron en musstras de Ti v Ti-Al-2,5%Fe
(prismas de 3x3x12mm) utilizando un dilatémetro diferencial, Los resultados obtenidos muestran
valores de dureza Hy entre 320-369; un comperiamiento a la corrosion de la aleacion similar al del
Ti puro y propiedades mecinicas semejantes a la de la aleacion Ti6AMV, Los valores del
coeficiente de dilatacion determinados para la aleacion (11x107° °C)son superiores a los del Ti

(8,5%10° “C"). La aleacién Ti-Al-Fe desarrollada presenta propiedades éptimas para su empleo
como material de implantes v restauraciones prodéticas.




Relleno Oseo con Particulas de Vidrio Bioactive, Estudio Experimental en
1 3 Médula Hematopoyética, F.STOLBIZERY § I RENOU v M.B.GUGLIEMOTTI,

Lab. de Biomateriales. Cétedra de Anatomia Patologica. Fac. de Odontologia UB A
Los sustitutos sintéticos del tejido 6seo se utilizan en forma creciente con técnicas variadas y
diferentes rangos de éxito. En estudios previos evaluamos la respuesta del tejido dseo ante rellenos
como la hidroxiapatita, el polvo de hueso desmineralizado (M.B Guglielmotti et al. T Oral
Maxillofac Surg 487-90,1990) vy particulas metilicas (0.C. Costa et al. Acta Odon Latinoames
8(1).17-26,1994). El objetiv del presente es evaluar la respuesta de la médula dsea con capacidad
osteogénica ante particulas de vidrio. En la diafisis de tibia de 10 raias Wistar de 90g de peso se
implantaron, bajo anestesia intraperitoneal de etil uretano (13 /Ky, de peso), particulas de vidrio de
90-T10 p . Los animales se sacrificaron a los 14 dias post implantacion, por sobredosis de éter, se
resecaron las tibias, radiografiaron y se processron para su posterior inclusin en resina acrilica,
realizindose corles por desgaste, transversales al cje mayor de la tibia, Histoldgicamente se pudo
detectar que la superficie de las particulas estaban delineadas con tejido dseo.

Los resultados obtenidos evidenciardan que las particulas de vidro producen un  efecto
ogteoconductivo en la médulg hematopoyética con capacidad psteozénica

Subszidio UBA OD T 009

Modelo Expenmental de Usteopenests Pert-amplante Meahoo ante Kellenos Wseos
1 4 AA GORUSTOVICH®, §.J, RENOU, MB. GUGLIELMOTTIL
Cat. Anat. Patol. Fac. de Odont. R A

En estudios previos hemos desarrollado un modelo experimental (Cabrini RL. et al, Impiant Dent 1593; 2 ¢
264-267) que nos permitid estudiar la cronodinamia de la oseointegracion (Guglielmoni MB.et al.  Acta Odont.
Latinoames, 1997; 10: 11-23) v 1a accidn de agentes locales v sistémicos.

El ohjetive del presente ez evaluar el proceso reparativo peri-implante metilico #nte b presencia de rellenos
oseos. Se utilizaron 10 ratas Wistar de 90 g de peso, a las que bajo anestesia intraperitoneal (etil uretanolpp
de pesa) se les implantd, cn la tibia izquierda, una laming de titanio#, v en fa derecha, &l relleno dseo {particulas
de vidrio bioactivo de 90-710 ) v 1a limina metafica,
[.03 animales se sacrificaron a los 14 dias post-implante por sobredosis de éter, sc resecaron las tibias,
radiografiaron y se procesaron para su inclusidn en metacrilato de metilo, realizindose cortes por despaste,
transversales al eje mayor de la tibia,
El estudio histologico evidencia tejido dseo en contacto con la limina de titanio (oseointegracion) y en los
implantes rodeados de relleno éseo se detecta tejido dseo alrededor de las pamticulas y del metal, amalgamando
el tgjida dseo a ambos biomaierialds,
—E! modelo experimental propucsto penmitirla evaluer coamtitativamente la interaccion entre los implantes
_metilicos y los diferentes materiales de relleng dsec que s propician peri-implante,

Subsidic UBA, TG 09
# Implant-Yel




Estudio Histomorfométrico de la Clcatrizacidn dgea peri-implante en Diabetes Inducida

1 5 por Estreptozotocina, .

M.J. GIGLIO, G, GIANNUNZIO, D.OLMEDO*, M.B.GUGLIELMOTTI(Céledra de Patolog. v

Cin.Buc.1 y Anatamia Patoligica, Fac,de Ddontolonia, UB.A)

Los factores locales yio sistémicos que condicionan e Iracaso de 108 implanies dentales es un terna de interés
crecienie. Es de destacar que un alio powcentaje de éslas variables actdan en las elapas reparativas
lempranas pos-implante. En un estudio previo describimos el efecio de la diabetes expenmental inducida por
estreptozolocing (Guglielmotti, Glannunzio, Gigho. J.DenlRes. 77: 1108, 1998) en wn models de implante
experimental (Cabrini, Guglielmetti, Almagro; Implant Dent, 2- 284-267, 1993) aplicado en la médula
hematopoyética con capackdad ostepgénica de la tibia de ratas Wistar, evidendidndose una alteraciin en la
elapa rveparativa  inicial del proceso de  oseointegracidn. El objetive del presente fue  evaluer
histomorfomnétricamente la cascada de la cicatrizacidn dsea pen-implante que conduce a la osecintegraciin.
Featas Wistar macho recién destetadas fueron inyectadas con una dosis do estreptozolocina (Stz) (100 mgfHg
de paso corporal), determinandose el peso corporal y la ingesta de alimento cada 48 hs. A los 2, 10, 20, 30 y
40 dias post-Siz se detenminaron glucemia, hemoglobina y urea en plasma mediante técnicas convencionales.
A los 13 dias post-Siz 52 colocaron implantes laminares de litanio* en 13 tibla deracha. Las ralas dal grupo
control (=8} y experimental (n=6) se sacrificaron a los 30 dias posl-implante por inhalacion de éter; se
resecaron las tiblas, radiografiaron y procesaron para Su inclusion en resina acrilica, Los resullados oblenidos
mostraron (Test de ANOVA) en las ratas tratadas con Stz: a) disminucion del peso corporal (26%), b) aumento
de la ingesta de alimento (30%), c) valores normales de hemoglobing y urea en plasma vy, d) aumento
significativo de la glucemia {151%). Microscopicamenle s observo tejido osecintegrado en ambos grupos,
mostrando el grupo experimental caracteristicas de reparacion dsea eguivalentes a los 14 dias post-implante
(Guglielmatti, Guerrero, Cabrni, ACL 10: 11-23, 1997). B estudio histomorfomeétrico evidencid en las ratas
diabéticas: a) una disminucion significativa del porcentaje de osecintegracién {20%) y b) una disminucion del
valurmen de tejido dseo per-implante (26%%).
Los haWlazgos obtepidos en el modelo expermerdal utilizade sugieren gque la disbetes pducida por
estreptozodocing refardaria 3 cicatrizacidn dsea peri-implante.
Subsldio UBA OD 006 v OD 005, * Implani-\el.

, Reparacién Osea Peri-implante ante la Accién de los Insaponificables de Palta y
1 6} Soja. M.J. GIGLIO, 5. RENOU®, M.B. GUGLIELMOTTI. Citedras de Patologia y Clinica
Bucodental | y Anstomia Patoldgica. Facultad de Odontologia, UBA,
En un estudic.experimental de cicatnzacién dsea posi-extraccion dentaria describimos una activacion de
dicho proceso ante la accion de 200 mg/ikg de IPS. El obietive del presente fue evaluar el efecto del 1PS
en un modelo expenmaental que se caracieriza por Ia formacion de tejido dseo “de novoe® per-implante en la
médula hematopoyética de la tibia de rata (Cabrini et al Imp Dentistry 2: 2684 - 267, 1993), Se wtilizaron 20
ratas Wistar (x: 70g de peso) a las que bajo anestesia ip. de efil uretano (1g/kg de peso) se les implantd en
la tibla lzquierda un implante laminar de Titanio* de Gxix0imm. Grupo | (N=14) e lec administro
diariamente durante 30 dias 200 mg/kg de IPS con sonda nasogastrica. Grupo Il (n=8) se les administrd el
vehiculo (fnoleato de glicerol $%). Todos los animales se sacrificaron a los 30 dias post-implante por
Inhalacién de éter. Se resecaron las tibias, radiografiaron y se procesaron para su posterior inclusion en
resing acrilica. Los cortes por desgasle se evaluaron histokigica e histomorfoméiicamente. En ambos
grupos s& delectd ejido dseo per-implante y ossoinlegrado.  El volumen de tefido dseo peri-implants fue
superior en el grupo con IPS en un 57% (4.41 + 0.42 om® versus 1.91 + 0.77 am’ p<0.001). Eslos
nailazgos indican |a necesidad de evaluar esta respuesta ante distintas dosis de 1PS.
Los resullados obienidos en el modelo experdmental wlilizado indican que 200mafkg de IPS aumentan la
ostengenesis perkimplarde.
Subsidics UBA OD TOO0B
uBA oD ToOS

‘implani-Vel  -IPS: Finadiet-Phammascience Laboratory.
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2 39 Reparacian Peri-implanie en Tejide CQseo Irradiado,
REMOU Z.4.% GUGLUELMOTTI M.8; DE LA TORRE A, y CABRIMIR.L. Cat .ﬁ.ﬂalu:ma

Fatologica: Fec:ul:laﬂ de Dduntﬂlﬂg:a, L.B.A.. Dplo Radiobiclogia, CNEA vy T.C BA

En estudios previns hemos demostrado el efoclo nocivo de 18 radiacidn lanto al ser aplicada en las elapas
JAmiciakes del proceso reparative peri-implanie como en mpladtes pieviamente osesmegrados. Bl obietivo de este
‘trabajo es evaluar &l proceso repasaines pes-implante en lepdo 6360 préviamente uradiado.Se ulilzaron  ratas
Wistar de 100 grode peso,(ni1ly, 2 las que bajo anestesia (P de eftil welano {1gikg de peso corparal j se les
irradic el miembro postenor izgurerdo, con una miica dosis de 1500 Gy con un Aceferador Lineal de folones de 6
Mewy & o5 90 dias post- radiacon se colocaron implantes faminares de lilanio® en ambas fibias siguiendo s
tecnica descripta por Cabrint ¥ col {Imp Dent 129 264-287). El grupo expemmental (miembog posterior izquierds
irradiado) ¥ &l grupo conlrol gmiembra posteror decacho A0 smadiado) Tueren evaluados a los 30 diss post-
implante {120 dias posl-radiacicn) Los animales se sacrificaron por sobredodis de eter, se resecarcn las tlibias,
radiograliarcn y S8 procesaron para su posterior incluson en medacilata da matile. En el grupo condral e
detecta la presencia de lefide  dseo laminar en contaclo con & implanie (% de oseoinlegraciany. En las libias
imadiadas s& evidensia ausencia de osesinlegracion y esceso tejido dsen de aspacic rasccional alejada dal
imptanie, Las corticates muesiran en su estuclurd un adisposicion laminar desordenada respecto a los controies.
Les resullados obdenidos en gl modeln axperimental uliizado | demuesioan que la radizcion ded tefido dseo en e

lecho pri donde 52 algdard wn implande impide 13 ccalfizacion 0sea peri-implanis
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Evaluacion del Efecto Antiinflanmtosio del Laser Diodo Infrarrojo de 830 nm por medio de
240 la Monitorizacion de la Profeina Cereativa. AC. FREITAS*, AL.B. PINHEIRQ, F.
THIERS, A L.B. VIEIRA. F. Q. - Recife, PE, Brasil
La actividad antiinfMlamatoria de la mdiacion Laser aun no st bien conocida. Entre las diferentes
formasz de avaluacion de la respucsta inflamatoria apgeda podemos usar la cantidad de la proteing -
reativa (PCR), que en la inflamacion, encontrase alta. El objelivo de este trabajo ha sido avaluar la
eapacidad antiinflamagaria del Laser Diodo Infrarrojo de 838 om en el pés-operatono de cirugias paa
retivadi de terceros molares retenidos, por medio de la analisis dinamica de la vanacion de tos niveles do
la PCR. La irrmdiacion jué realizada a uma distancea focal de 0,5 cm, por un tlempo total de dos minutos
en commente continua, €n los puntes propuestos. Las cirugias ¢ passron en ¢l cientro cirigico del
Departamento de Protese v Cirugla Bucomaxilofacial de la Universidad Foderal de Pernambuco. La
popelaciin selecocionada fud de 24 pacientes, separados en dos prupos. En cl grupo prucha se ha hecho
una Laserierapia en las primeras 24 v 48 horas de pés-operatorio (PO). En el grupe observado se hia
hecho una falsa irradiacion, con los mismes intervalos del grupo prucha, Las mostras de sangre, para b
mensuracion de la cantidad de Ja PCR fueron sacadas antes de la ciragias v después de 48 v 72 horas.
Los valores de la PCR en el grupo pructa con 48 homs de PO, mestraron una distribuicion muey
simctrica alrededor de su media (0,320my/dl) v con b vanabilidad menor cuando comparado coq gl
arupd obzervado (0 B62me/dl), entreianto, no  homos  encontrado diferencias  estadisticamente
significantes, En las 72 horas de PO los valores de la PCR fucron muy parecidos (0,272 v 0.608mg/dl),
31 podemos ¢xplicar, por una baja de la cantided de esta profeing en este momenlo.




AN EXPERIMENTAL MODEL TO STUDY IMPLANT CORROSION
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Absiract

Corroston phenomens would appear o play a decisive role in metallic wnplant long rm
heliaviour. This stody presents a methed 1o coreelate results obtained in “in vivo™ and "in vire”
stuclios on imaterials wsed Tor metadbie plans. Sanples of Llasios® mnd copper inmwrsed m
saline solution (pH 7.4 and 5.2) were used for the “in vitro™ study,  Implants of these same
materils were placed in st lhioe followsng e method previousty deseribed by Cabrini ctal. The
aals were kitled 14 days post-implanttion, he tibine were resected, radiographed and
embetlded inacrylic resin, Polarization curves revealed high corresion incopper implants and low
corrosion i itaiem implasts. 10 s imporiant e point out that the tilanium samples sufTered
shghtly higher cortosion when immersed in @ lower pH medivm {pH 5.2}, o5 in clionie
il lainimatory processes: & passive [l was Fousd oo tienniam saonples as opposesd o the stong
corrosisn observed in the copper implants. . Microscopy revealed ossecintegration aroand
Pt pnpedants aned o severs illommatory eaction wilth shseesses sumouncding the copper
nplants, The method presented herein would allow to correlate “in vive" and “in vitro ™ studies
i corrusion i dilTerent iplant matersals and establish their relation with cell response,

Key wordy: ossenintegration, corrosion. dental implonts, titaniom
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METODOLOGIA PARA EL ESTUDIO DE LA CORROSION
DE IMPLANTES METALICOS

Resumen

En Jos implames metdlicos, los fendmenos de corrosidn serfan decisivos en su comportamiento
a lurgo plazo, Se presenta une tetodologls que permite cocrelacionar resultados “in vive™ ¢ “in
vitro™ de materiales empleados en implantes metdlices, Para el estudio “in vitro™ se usaron lus
probetas que se emplean en el “Laminar Test” con dos metales: tanie® y cobre puro. Como
medio clectiolitico se usd solucion fisioldgica (pH 7.4 v 5.2). El mismo material empleado en las
experiencias electroguimicas se implantd en tibia de ratas siguiendo la metodologia dessrrollada
por Cabrini v colub. Los animales se sacrificaron o los 14 dias post-implante, se resecaron las
tibias, radiografiaron y procesaron para su posterior inclusion en resina acrilica. Las curvas de
polarizacidn revelaron una alta corrosian del cobre v escasa del titanio. En este dltimo metal, o5
interesante destocar, una corrosion levemente mayor a un pH dcide (pH 5.2), el coal puede
relucionarse en la prictica con procesos de tipo inflamatorio cronico, En el titanio se conlinmd
cl desurrallo de una pelicula pasiva, mientras que en el cobre se observd una fuerte corrgsidn.
Micrgscdpicamente se evidencit oseoinlegracidn en conlacto con el litanio ¥ una reaceion
inflamatoria intensa con formacidn de abscesos en los implantes de cobre. La metodologia
presentada, permiliria una comelacion de expericncias “in vive™ e “in vitro”, para el estudio de Tu
corrosion de diferentes materiales empleados en implantologia, ¥ su relacidn con la respuesta
celulir

Peldabray clave: oseoinlegrciom, cormasidn, implanies dontales, titanio.

INTRODUCTION

Previons studics have reporied endosseous implants made of commercially pure (e ) litamuom
annad titsusiann alloys 1o be well telered by biologic tissues, including bone L) These ttniom
inrplants are used as othopedic prostheses and for the replacement of eeth, Experimental daty
harve shown that even when suceessiul osseointegration might be achicved in the first stage post-
nuphtation. Factors intrinsic o e implant material or o the peri-implant environment ane
cipable of cousing ossecintegration Tailure(2,3).

U of the main potential causes of implant Gailure after an initial successful stage is comosion.
(41 Corrosion can he delined as the deterioration of o metal cavsced by the environment with a

Acta Odont, Lotinoamer, 1999
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conscauent elimination of ions. This process can oceur in different ways and at different rales and
fepends on multiple factars (pll, emperature, ele.) (5

In the particular case of titanium, data reported fn the lileratuee stane Gt ions are released (o the
sirrotnding tissues, reaching the internal mediom o be exereted in the weine (G Tnasiudy on
osseomiegrated coxofemoral prosthescs manufactured with Titanium-6%  Aluminum-44%
Vanadivm alloy, Galante (6) demonstrated that fons from the thiee metals arc released into the
plasmu and exereted in the urine. As far as s known o date, it would secin that the concentration
ol these ions under normal conditions is fr from toxie, but the guestion arises as to s elfectover
lenger periods of time. 1t is therefere impontant o extend these studies 1o pathological sitvations,
particularly those leading lo local cleetrolyte modifications that can cause rejection of the
bivnaterials used o manufacture prostcses,

Although it holds true that the materials used to manufacture implants have an extremely low
dissolution rate, it is precisely the fact that such a dissolution may have aneffect on the late stages
of ossecintegration that makes it potentially respensible for long term implant failure. The use
of ¢lectrochemical methods to study the corrosion rates of these materials is thus fundamental,
since they allow For the prediction of long teem material behaviour under different envirommental
conditions in short experimental tests.

The present work 15 a description of the method carrently applied in our Jaboratory, developed (o
perform comparative studies between the in wive and i vitre behaviour of metallic implant
miaterials, i order to predict the effects of corrosion i the host. The laminar implant test is used
s al relerenee (T

MATERIALS AND METHODS

Laminar implant type and size used in this study were the same as for the laminar implant test (7).
The metallic laminar implants were made of conmmercislly pure titanium (supplied by Implant
Vel and compared 1o high purity (99.99% ) copper liminar implants used as nonbiocompatible
nuslerils suseeplible weorrosion, The miteriads were wsed "as received” botlyinthe electroclremical
(i vrirn) and biological (e vive ) assays.

Fuow the in vive assay, e materials were placed in the ibia of rats weighing 100, following the
Lamainar tmplant test method{T). The animals were Killed 14 days post-implantation, the 1ibice
wiere resected, fised in 200 formalm and embedded in methy Dimcthacrylute, Thiee oross seclions
wiere ablained, ground o approzimately 50 pm thickness and studied with toluidine blue and
withoul staining.

The i vitre staly was performed following the comventional method of potential-dymanmic
rlurization curves Chy triplicate). & glucosed PBS (NaCl 8.0, KCI10.2; f"ul.'lz[il"'l:il4 L S; KL MDY,

0.2 anned shuesse | sflitee solution) phl 7.4, was used as tes) solulion. Tesis were ilso corricd o
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uthding HCl 1o the above selution in order to modily pll to 5.2 and resemble chronic inflammatory
comditions.

The materials tested were L Smm & §mm x 0. Inun sheets welded to a copper wire mounted in a Pyrex
tube sealed withepoxy resin. Prior to testing, the solution was dearated with purified N, for 2 hours,
Following degreased with acetone, the samples were immersed in the above solution until a stuble
corrosion polential was reached (approximately | hr.} and the corresponding polarization curves
were recorded at a speed of 0.5 mV/s under constant bubbling with N2, The samples were then
washed with acetone, hot-sir dried and ohserved under the light microscope and by SEM, Comosion
products were analyzed by EDX. Complementary lests included the study of the corrosion potential
as atunction of time during 15 days in a solution of PES with physiological pH. Using the commosion
poreniial corresponding to day |5 as astandard, titanium was tested at the standard potential in order
o meastre current density as o function of tine and the amount of jons released 1o the solution.

RESULTS

Histological studies. Resalts obtained with the titanium laminar implants revealed, os expected,
the presence of large osseaintegrated areas, (Fig. 1) No inflammatory response or granular tissue
Foamiation was ahserved,

As regards the copper laminar implams, although e animals did not show symploms, (e
microscopic study of the implanted tibiae revealed severe alterations. The edges of the copper
manifested evidence of corrosion attack and released particles were frequently ohserved in the
surrounding tissuc, An acute peri-implamt inflammatory response could be seen as well as a large
ubscess which in many cases complerely surrounded the copper implant. (Fig. 2) The ahscess was
mainly made up of polynuclear cells at different degenerition stages. Limiting the abscess, a
typical pyagennus membrane slongside fibroblastic activity were clearly visible. Macrophages
loaded with copper granules could be abserved.

“In vitro™ studies Titanium polatization curves in the PBS solution, pH of 7.4, are characteristic
ol tiniwm i chiloride solufiones PFig 3 a lrge possive soneover 0.8 velts extension with current
densitics in the order of 2 1 107 Afem®. Adter testing, the sutface of the samples was complelely
covered by entides, Polariation corves corvesponding to pH 5.2 were similur belaviour, but the
carrjosion putential shifted S0 mV towards imore negative values (Uhe material became less noble)
il e passive current densily was twice that ohtained with the FBS solution at natural pH,
Copper polarization curves in PBS solution were strongly dependent on solution pH. (Fig. 31 Al
pH 74, o active zone interrupted by o small passive zone was observed, where copper
onychlorides formed until massive dissolution of the metal finally occurred. After testing, the
stirface wis covered witheorrosion products and analysis by EDX revealed the presence of copper
andl chidoriele, Cnly the testat pl1 5.2 revealed the presence of an active zone until dissolution was

fcta Qdont. Latinocarner, 1999
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cennlrelled by diffusion of chiloride ions into the solution, The absece of a passive zone could be
explained by the fact that according to the corresponding Pourbaix diagram at this pH, copper
chloride becomes soluble. and conseguently does notact as a layer preventing massive dissalution
of the metal, Observation of he samples by SEM revealed the presence of porous corrosion
products covering the surface.

The study of corrosion potential as a function of time in the PBS ﬂnluimn with pH 7.4, showed
that ow day 15 the corrosion potential of titanium remained within a passive zone, while the
corrasion potential of copper shified wwards negative values coupled to a reduction in the
corrosion rate of the samples. Polarization of titanium samples in PBS solution pH 7.4 at the
patential corresponding w the biotogic medium with 40 mmHg oxygen pressure was performed
to nnalyze both current density as a function of tme and solution titanitm concentration, fifteen
days alter the onset of the experiment, titanivm oxidized af o vae of 1.9 x 10° gfem®year),
Analysis of the current density asa function of thne at the potential corresponding to the biological
mediurm, also showed that the growth rate of the titanium oxide layer {assuming that Ti0_ is the
unly compound present, and disregarding oxide dissolution rate in saline solution ) followed a law;

Lo 75 x LA the

Wihere L s the luyer thickness (in nm) and s the time of contacl with the physiological medium
(i sec. ).

DISCUSSION

£t viver and in vitra studies run simultaneously contributes to the knowledge of the behaviour of
miaterials vsed to manufacture implants.

Electrochemical methods are highly useful to determine the behaviour of materials and to predict
ther action andfor effects on the host using short experimental times, Corrosion in itsell poses
twer probilens: In the first place, o loss of implant material mass which is released 1o the passive
Layer o 1o the cnviremment - this loss can be accurately determined using electrochemical
technigues combined with analytical methods - and secondly, the extent to which the concentration
of metal ons caused by corrosion can cawse long derm hanm te health, since patients will ideally
hast un implant throughout their whole Jife,(8,9), This issue hag not been fully elucidated to date.
One ol the advantages of the technigques employed berein is tat it is relatively simple to modify the
cormoding mediwm in the io vitro studies, The resulls of the present work show, for example, how the
resistines weomosion of the muternals is aliered when the solution pH is nrodified. These pH variations
might be considercd unlikely under idea? implantation conditions, but inflammnatory reactions
lreuuently secur on the surace or near the implant and. albeil variable, teir pH s wsually scid,

ol 12 N2
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Am issue that has become merensingly intercsting (o researchers is cell reaction to corrosion. When
metil ions are released into the biclogical environment they can remain in the intercellular spaces
as [tee ions, However, cells - particularly macrophages - can also participate actively and may thus
b considered predictive indicetors ol corrosion.

Thermodynamic considerations indicate that it is unlikely that meetad jions enter the cells and
deposit as microscopically evident metallic elements. However, the presence of maciophages
leacled with granules in sctive corrosion zones can be easily observed under a light micrascope.
A possible cxplanalion coulkl be that the presence of fons in macrophage cells triggers reactions
capable of complexing metal fons to proteins or mucopolysaccharides - a8 ocours in normal iron
metabolism and in the formation of hemosidenn in bone marrow and spleen - which are visible
under o light microscope. The quantity of precipitales containing metal jons depends on the
guantity of metal released to the solution in the form of ions. Hence the importance of determining
the growth sie of the ltnm axide layer - the value oblained in the preseat study is similar o
thut reporied by other authors with Hanks solution {10} - and the rate of titanium ion release to the
mcdivim - the estimated valoe obtained in Uns work - 3.8 5 100 gfem®year)- is similar to that
reported by Meors (103, The next step is o detenmine the correlation between layer growth rale,
guanity of released ions, and presence of ions in main organs.

CONCLUSIONS

The method proposed hercin 1o determing fmowive amd i vitro behaviour of metallic il
materals mapidly amd sceurately, has proves Lo render reliable resulis, Marcover, an in vive
control model with a known inplant geometiy and surfsce (laminar implant test) offers areliable
systens Lo draw conclusions thut apply Lo dental practice.
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Bone Healing Around Laminar Implants in Experimental Diabetes

BMaximo Giglio, Graciela Giannunzio, Daniel Cimedo, Maria Bealriz Guglialmoili.
Departments of Pathotogy and Climic | and Oral Pathalogy . School of Denlisiry, Buenos Aires Universily,
Marcelo T, de Alvear 2142- 4 * A% (1122). Argenlinag

Proper selection of patents is ong of the maost
decisive issues as regards prognosis of implants
treatments since admindstration of pharmacalagical
agants or disease may complicale or even exclude
such therapewtic altemnstives. It has been well
documentod that abnommaklies of bong and mingral
mefabalism ocour in seversl expenmenial models of
dighetes. These alerations have been repored in
shord term or drug-induced  diabeles, such as
streptozotccin-indeced  diabetes. The aim of the
present work was 1o camy oul a histomorphomeldc
study of the effects streplorolocin (STZ-induced
diabetes on  the  healing  pedod  leading 1o
osseointegration, _
Whaelar rals, 26 days old, were injected with a single
dose of streptozofocin (STZ) E5moky bow. ipd;
bedy weighl and food infake were assessed every
43 hrs, On davs 2, 12, 26, and 42 post-STZ,
glucemia, plasma bemoglobin and  wrea  were
defermined using cormventional lechnigues. Twebhe
days post=-2TZ, under ether anesthasia, 8 Tranium®
laminar implant was placed in the right libia of each
rat (Cabrind f al. imp. Denf. 2:264-267, 1993), Two
groups of twenty rais each were killed by ether
overdose on days 14 and 30 post-implantation
respectively; tiblae were resected, radiographed and
embedded in acrylic resin

Fesulls (ANOVA [est) showed STZ treated rats to
hawe: A) & significant decrease in bow, (26%), at 30

M T de Aloear $rd
#1882 — Wenoe Adrew — Apgpentine

days posk-implantation; B) an increase in foed intake
(30%); ©) noomal hemoglobin and plasma urea
values, O a significant increase in glucermia (151%)
al 30 days post-implantation. Hislologic observalions
al 14 days poskimplantation revealed bone
fommation sumounding the mplants, both in controd
and diabefic amimals, Contral animals  showed
lamelar bona close 1o the implanl. The extension of
oslecgenic repair process In STZ-trealed rals was
far greater than in control animals, polarzed light
microscopy revealsd i was woven bone. Thily days
past-unplantation, additional lamellar bone growth
wias observed in confral animals, Diabelic animals
showed a thin layer of osseointegrated lamellar
bone, Histomorphormetic  studies  rovealed a
significantly lower percenfage of osseoinlegralion in
digbetic animals compared to controds, both 14 and
30 days post-implantation (40% and 42 %
respectively, p<0.001). The volume of peri-implant
bone fissue was greater in digbelic animals than in
controls (p<0.001) 14 days post-implantation, and
fower (p< 0.001) 30 days posi-implantation,

our fingings show that in this model of pen-implamd
bone repair and under the experimental conditions
slated heein, streplozotocn induced diabetes waould
retard peri-imptant bone healing,
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Ostenqenesis Around Metallic Implant and Bicactive Glass Particles. Experimental Study

Alejandro A, Gorusovich, Maria B. Gugliglmoth
Depariment of Cral Pathsogy, School of Dentisiry, University of Buenos Alres
Marcels T, de Ahvear 2142 -2° A- (1122} Argentina

In previous studies we developed expeimental
models to study the bone healing to meiallic
implants and bone filings (Guglieimotti M.B. f &l

J Cval Maxillofae Surg 199 4:487-480, Cabrini
R.L. eltal. Imolant Dent 1993, 2.264-267,
Guglielmotti M.E. el al. int J Oral Maxiliofac Implards
1999 14: 565-570, Guglielmotti M.B. et al. implant
Dard 7999 8; 303-309),

The aim of the present study was (o evaluale (he
peri-metallic implant  reparalive  process in the
presence of binactive glass paricles.

Twenty Wistar rats weighing 90 gr. were ip.
anesthetized (ethyl urethane 1gikg bw), The
subcutaneous lissus, muscle, and ligaments weare
dissecied to expose the exlernal surface of 1he tibiae
in the area of the diaphyseal bone and a cavity of
approximalely 1.5 mm in diarneler was made with an
end-culting bur. Manual rofaling impalsion was used
to prevent overheating and fuslher bone damage.

& ltanium laminar implant was placed in the righd
tibla while dhe ledt fibia was implanted with a Blanium
laminar implan and bicaciive glass 4555 (nominal
compasition by weight: 45% Si0;, 24.5% Na,Q,
24.5% Ca0, 6% P.0s) parlicies in a size range of
90-710 pm)”. The wounds were carefully sutured.

M T b Adprear G748
7788 — Wenos Abres — Argenting

The animals were killed by ether overdoss on 30
days posl-implardation; tibiae were resecled,
radiographed, embedded in methyl methacrylate,
and ground sections ransversal 1o the mayor axis of
the tibiae were obiained; these were slained with
foluidine blue,

The histologic study revealed bone tissus in contact
with the titanium larminar implant (osseointegration)
and hone tissue amund the bloactive glass particles
and the metal, amalgarealing the bwe iomatenals,
inn the samples treated with both the laminar rmpland
and bene filing, The appearence of small cracks in
the ouler glass layer was observed al 30 days posi-
implantation,

The ostecconductive properies of the bioactive
glass particles were confirned by the observation
that these bone (rabeculae jumped from one panicie
e another, using the paricles as a scaffold for
enfianced repair. Based on lhe our results, one
would expect that bicactive glass granules aie &
sultable filler materdal for promofing bane formation
around dental implanis.
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Evaluation of Bone Tissue on Metallic
Implants by Energy-Dispersive X-Ray
Analysis: An Experimental Study

harla Beatriz Gugluimotll, DDS, PhD," Sandra Rancu, DDS,"* Admulo Luls Cabrinl, MO, PhO"™

revious studies on bone ndju-
P:mt 1o implants have used de-
calelfied wnd culeified sections
to demonstraie the microscopic fes-
tures nssocluted with the mechrniam
of csseointegration. Soine works on
implants and melsted Ussues have
vueed scanning electron microscopy
(SEM)"*® 10 study surface chaucter-
istles of implants or individual tissue
sections. These studies uttemplad to
reveal the relation between mucosa,
implant meteclal, ad bone,™ Cur
taburatory developed un experimental
madel 1o evaluate osseointegration
under light mieroscopy using o me-
“tallie laminar impiast placed In the
rat tibla, '™ The aim of this study
was to perfoomn gualitptive and guan-
titative anclyses of the bone dssue
present on the implant surface by
SEM und encrgy dispersive x.roy
(EDX) snalysis using our experimen-
tul model,

MATERIALS AND METiODS

Ten 4-week-old Wistur rasz (90 3
each) were uied. The anlmals were
anesthetized by intraperilonenl bnjec-
then of ethy! urethane (1 g/kg hody
woight). Notionn! [nstitutes of Elenlth
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(rseolntegration capaciry of
the different metallic implants de-
penids on several varialles, Os-
sesintegration can be evalyated by
uging different methodologies, auch
uy lghr microscopy amd scanning
or transmilssion electron micros-
cepy. The aim of this study was (o
develop a gqualiarive and guaniiia-
tive method to evaluate the pres-
ence of bone tissue on large ingial-
lic surfaces. A laminar implant wax
ploced in each tilda of 10 Wisiar
rats, The animals were killed 30
days afler surgery. Tibiae were
resected, ong for enbedding Iu
methyl methaerylale and the other
Jfor evaluarion by energy-dispersive
x-ray amalysis. Light microscopy
revealed vizeointegration. Obser-
vation of the implant surface by

guidelines for the care and use of
leboratory animals' were observed.

The skin was disinfecied and
shaved and then o longitudingl incl-
sion was moede elong the frontal as-
pect of both tiblee, Subcutaneous
tissue, muscles, and liguments were
uissecied 10 exposy the extemal sur-
face af tie thjae In the area of the
dlaphyseal bone. An end-cutling bar
wits used (o drill a hole reaching the
bone marrow (1.5 mm in diameter).
Overhesting and additional bone
damage wers prevenied by using
wanunl rotating impulsion,

Twenty laninar implants (6 X
1 % 0.1 mm) made of commercially
pure Utaniwn were supplied by Im-

seamiing eleciron micrasoony re
vealed the presence uf o coating on
ihe metalife surface ihat was rough
in some arens and swooth v oth-
ers, Annlysis of the cuating by
energy-disperyive x-ruy nalysis
showed the prevense of Co and P,
Eighiy percent [210%) of the me-
tallic Implanr sucfuce exhibited
bone iissue After confirmivion aof
the poeurrentce of osvenintegriion
capacity using light microscopy,
the method described here allows
qualirative and geeintitative evelua-
Hon of the bone tixsue found on
lurye metallic segfuces. {Dplant
Dgne 1699,8:303-104)

Key Words: asseainfegraiion,
energy-dispersive x-ray analysis,
dental implants, seanning eleciron
mlcrogcopy

plant Vel (Buenos Adres, Argentina).
The Implanis were used as received.
An implant wes introduced gently
into the perforntion in esch Libiy und
pleved inside the medullury compast-
mient, puralle! to the mufor (Jeng)
uxis of the tbin (Fig. ).

Animals were killed by ether
overdose 30 days efier implamtation.
Tiblaz were réaeciad, rndiogruphed,
and processed nx follows, Firsl, the
right tibloe were fixed by iminersion
in 20% formalin end embedded in
polymethylmethucrylale to obtaln
enteifled secllony lur observulion
unter fight microscopy. Three cruks
secilons tronsverse (o the mujor uxls
of the libipe wers made, und thres
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Fig. 1. Locasion of ttanium leming: implen malde the medullary compairmani, Left, Laters
vigw, Right, Trarmversal view. a, 'mmedatoly sfter implertation {tog]. b, Thidy deys after
Imaiaragtion. Notice the bona in contact with the mplant (hottany).

grinding sectons were shilnined Trmin
each tible.® Next, the left tilhiae were
processed fur observition by SEM
The fronte]l hall wos irimmed away
with a scalpel, ond Implants were
removed cevefully, rinsed in distilled
waler, dehydraled in ethonnl, end
dried lo the critical point. Specimens
were couled with o thin, 20-um loyer
of gold in o vacuum eveporotor and
canmined using & JEOL JSM-33
scanning electron microacope 515§
Philips equipped with an EDX sys-
tem (Metional Alomie Energy Com-
rigrion] to anriyae sample comynti-
tion, Ta evalunte the percentage of
(e implunt surface coversd with
bone tinzye, SEM microphatograpis
were pnalyzed uhing nn (image ana- .
lyzing aystem.

RESULTS y

Al the end of ihe experimental
peried, mucroscopic und radiographic
gihservatlons revenled thel wounds

were healing setiafectosily in all
speciment and that all implenis re

Jo4

mained tn alin. Light nileroscopy of
the histologlcnl sections demon-
sireted the prezence of bone tissue in
direct contact with most of the im-
plant surfece. No inflammatory reac-
tion or any fib-ous tistue were seen
in contact with the implant in any of
the analyzed sections,
Low-magnificetion SEM re-
venled a roughened aurface (Fig. 2)
Higher magnifications showed two
distinetive topographical features, the
implant (dark) end bene issue on s
surface {Fig. 3). The bone tisue
showed giobula accretions Usat
eventually lused to form hone nod-
tles (Fig. 4), Chemical analysis of
these arsas by EDX demonsirated
the presence of Ti (on the implant}
nnd Co end P (om surface bone lis-
gue) (Fig. 5). Packels of miineral salts
virying considerably In size and with
plataiike morphological charscteris-
ties, typleally found in new bone
formation, were observed (Fig. 4).
EDX analysis of these packets
showed (he prarence of Cs and F
only, Results ubtalned with image

Evatuamivg Dose Tisson oy METALLIC IMrLaRTS

anolysts of SEM microplhoiographs
reverled that 80 = 10% of ﬂﬁ'lg"lf'
pient surface wos covered with boie

tiamue.

DiscussioN

The method described hers can
be used o8 o second siep In the con
firmetion of ossecintegration by light
microscopy becnuse [t snabies both
gualitativa and guantitetive evalus-
tion of bona tissue found on large
metallle surfaces. Because the im-
plonts ere not subjected 1o loading,
thig model seems o be an adeguane
ln viva experimental approach to
studying the bislogicel sequonce of
paseolntegmtion. Davies'? stated (hat
"in wltro metheds are unigquely valu-
able in providing an understandin
of how new bone is formed on solid
surfaces,” His work is a worthy In
vitro study on the “detailed biclogl
cal mechanisms that take plnce al the
bene-implant Interface.” The signlfi-
cance of the study reported here Iy
that it presents an in vive model to
evaluste new bane formed on metal-
lie eurfaces wsing EDX, SEM, and
tight microscopy. Moreover, this
methed can be used to eveiuate the
effect of surface topograply, surgical
technlque, local and eystemic fnclors,
etc., on bone apposllion on an im-
plant,

CoNCLUSIONS

The method described here al-
ows qualitetive and guantitative
analyses of the bone tissue pregent
on tie limplant surface by light mi-
erpscopy, SEM, and EDX analysis.
Becauza the hnplants are nop sub-
jected to loading, this model seems

-—

T b gin adsguate in vive experimen-

tal appronch to sudying the biologi-
val seuance of ossecintegration.
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ABSTRACT: Iile Knocheninl jonafMihighelt verachiadaner meinliischer Implwntaie
hiing! ven mehreren Yagiablan sb, Flr sine Beurtelluag der Integration in den Knochen
siehen verschicdens Methoden wie Lichimikrosknple oder dls Rasteslektromen. baw.
Durchleuchiungsmikreskopbe 2ur Verfgung, Dnx Ziel disser Studie war, elne jl'n!-ﬂ-ndu Eu
entwickeln, die eine quamtitofve und guellislve Oeurtediung der Bildung von
Knochengewebe suf grofen matalitvchen Oberfiichen erlaubl In die Schienbeine von
zehn ‘Wistar-Ratten wurden Schichienimplanrue eingebmacht. Drelfig Tage nach dam
Bingrllf wurden dis Tiere geidtel, Nuch Resekilon der Schienbeing wurde jewalls elna in
Mﬂfrlnnlhlkr_ﬂll alngebertal, dun andere fr dis Unstruchung per BDX bemutal, Dila
Lichtmikros argab elne Integration In den Knochen. Bel dor Untermichung der
Impdumia che mitiels REM seigte sich mef der meailischan Oberfliche elne an
einigen Sigllen rauhe, un enderen Siellen glatic Beschichtung, In dleser Schich: wurden
mittels BDX die Blemenis Cu und P gefunden. Auf achizlg Prozent [+/- 10%) der
matalllschion Ingjaninoberfliche wurde Knochangewebe festgestell, Dei nachlolgender
Hehtimikroaknpischer Deathtigung des Befundss bistel Jer In dieser Studie vorgealolite
Ansats alne Mathods or eine quatiistive und quantiintive Bewestung des auf grofen

m=ielinehen Okerfiichen gefundensn Knochengewabes,
SCHLUSSELWORTER: Knochenintegeailon, BDX, Zuhnimplantate, REM

ABSTRACTO: La selecintegracidn (O1) pusde ses avalusda modlasite difereniss msiode-

logins, enire otras, medlante chservacidn con mistapcopia dpties, slectrnica de barrido o

de traramisitn. Bl objetlve del presente esiudio o1 [a obienckén de una metodologle parn

ln evaluncidn costl-comntlistive de la presencia de tefide deco en ampliey sapecficies
metllcas. 5S¢ utlllzacon [0 retaa Wistar lnz Ii:: bajo nnestssin, fusron sujotes & n
eolocacitn de Implanses laminares en smbas (ibins. Lot mtimales s pacrificeron & loa 30

ibing, 82 o3 rese=aron [a4 (bine, unn se I process jrara s pratertor inzlusitia an nuetecrilatn

ds metllo y la otrs para ser svalunds medinats EDAX :

PALABRAS CLAVES: Oueolntegracidn, BDX, Iinplantes deniales, SEM,
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IMPLANTES LISOS8 Y ROSCADOS INTRAMEDULARES EN TiBIA MURINA. MGDELO

¥okubiu G4, Grana D# Dominguss FWe, Garcie Me, Mare<sca B, Morlo A%, Mifc J%, Fatifio OF
VArea de fvestigecidn. Fooullad do Medicing, LISAL

+Caledr de Patelogia, Escuala de Ddentolegla. USAL

* Sarera de Clrugle Plastica y Beconstructhva, Fesultad de Medicing, USAL

=Daledis de Endodoncia. Fasullad de Odonlelegie. UBA

N TRODUCCION

Lo otificacian del llanio. come maleed bidcomustible, tamlo e mpkanics deldalss Cimo 8n protess olopetanas 18
cobrade en los Uiimos aitos uha gran imporancis. Bl 2o o Mracaso de un lstanieso imstnlolbgico degenae =5 4180
madicta de! fendmenn conocidn comp aseointagracion El mismo ha side definido por Bransmark “pomo uns consnian
divecta estructural ¥ funcional entie of hueso vivo, ordenade v ks superficie de un implanie somefida o corgs funcional. Li
Weawdn y mantaninienio de & oseckdegracion per lo tmvo. depends del cunoclmisnio de tas capacidades da

plealiizmeHing reusrssion ¢ renodelfaelo e el landss | b

Con el oblelo de acalorer el méncionadn fandmeno v garenitan & dolo det anpizntd se han msifluido un smnuman e
tratamienins dificties de evaliar clinicaments Cobrando impartansia =20 =ste sentido #! ampen de modaios
srpormentales que redizcan la varabliidad de los distintos paramelros, come por ¢lemypio la came gen éfica, similares
condiviones dieléficas, amblentales. clinicas, que en peclentes humanos seria mposible de lograr. Edlus moditks
sEPWFEn DaFa eviliian i sockin de distiudes drogas o relamsetos fiscos coms par apempio & elecirmmsgne s
rmritofrocuance cte. score ls cronodinamia de la ossomiagrcion ¥ ademas permitiian sumentar ios conooimmentas

nabie 18 eloalizasisn v ramodalsdo deeo
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=1 oletive del presents lrabaje Tue desaimrole & pdeio axperimonial en raias Wistar, solocdndoles implenizs do Il s

505 v Toscados ¢ Rk il para su posterkn svaluscion cinica-radogralles o Wsioligca medike cofios pol

i esie

MATERIAL ¥ METODGS

Sa emplearnn  ratas Wislar de ambos saxes de 150-750 o de peso proyenionies de la tolent= infema de Ja - atutad de

idedicine - U Sel, Los andmeios s mastuvioron de aguerdo & normmas imemacioioles can un régimen da licfasiud dad o

[ 2- 1206, aliméntadoy con Eisncasdo (Cargil) ¥ egus ad jfoium

Lus lnglsnies de lilanio ksos aran de 16 mm de digmétro por 2 mm de alto: sjende lus iescados de 2 1 2w &

fpalaminio d8 duperficie de s pasmos e dendiod al smni=ade &0 los roies o e ciineo Cmplerd Ye

|Los animelas lusron anestestiaaes So0 s mestls dé clorhidralo de Kstansima (10 mo/kgl ¥ propiomiprosnime (.
mafea I Ba rsatzd one inctnon o lo laros de s croelas tibial de 810 mm previa trcotomis v desnfoccion de is 2ona

Luego de deacubrit ks sremis fblal 5a perford 's misme con una Tresa de 1.5 mm de dibmatro, Lot Implartas ot 2o

vokorstan ®u e cendad por e s, miianlvaEs {le pars colocar ko alres implarile s 20 Sonfoayitiio ba pascl e ol e

Fem by mEERC e o i fnpE ol tedimy 1 os b=silors B OETTETTT DN ':-ﬂ'rll'r LR RE L] d i)
iops rathngalies s eloifusion Com i ot Seermsns sdondolgics de 14 Ay B0 oy i bl =042 W0 diss

Los corles por desgasie se alaliarmn con b eones hahilual, brevemenle Bs ibees loedas o POmol y desptovices os
otrow 1efidns s= inchiyeron en metpcriato da matite, o cud! une ves polimenrads se corfe y desgssto con matens

i
1

hrasive da distinto grano hasta lograr un corle hisioldgles de 60-B o ef mismo e eveluede sin colores con s

briamitida v podaccada & X5 v 100 aimendos Se avaluaron gorfes de 10 v 30 diss
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indos del ensayo se sheervo osteoformacion densa a nivel cenvical, de ongen

vdo fas hiladas y la base

l.

| as diferencias de espesor en el hueso integrade al implante son evidentes enlre los dos liempos.

imptantes lisos: Tanlo alos 10 como & los 30 dias se ohservd activa osteogénesis madular y recubrimiento de la
superficle impiantaria profunda v apical. En las zonas cervicales ia formacion dsea fus menos activa gue en los implante:

roseados. A los 30 dias se pudo apreciar una impertante osteogenesis de origen endostal.

\: ('\.l g*’umg\\_

i it
L os implantes pueden incorporarse en los tefidos por contacte directo entre elimplante y el hueso, &s decir por

sseointegracion o por una capa de tejido conective (pseudeligamento}{2).

-,

Ho hav una adscuada explicacion hasta el momento del proceso de integracidn del nuesc con el fitanio, v e por &ilo

particularmente importanie ¢l desarrolio de modelos ammaies adecuados (3)

£ madeln s

allado ha damestrado prefiminarmente su utilidad vy practicidad. Este

gleccion para probar distinlos tratamienios sobre el fendmeno de la nsiec-integracidn, va saa 1is;
glecirumaanéiicas o & ullrasonido o Tanmacoibgicas.

Se ha comunicade un 95% de éxita de los implantes en el modeio de tibia de rata (4), comparabie 2 lo descrio en

imnlanies clinicos an humanos (33
{ - Branemark Pl infroduccien a Ia osecintegracion. En: Prétesis lejido-inlegradas. La gssointegracion en la cdontologia
clinica. Branemark P! Zarb GA Albreidsson T, Eds. Quintessenz Yerlags-GmbH, Berlin 1537

2 -Hong L, Klein CPAT, de Groot K. Histological observations of coeted and prestressed dentat implants under flexible o

el
71
1 ,-,!-

rigid loading conditions. Biomaterials 1924, 15:380-382.
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;Por gué fallan los implantes?

AAnEL Serss B Adcasys BDNST Bovamn WL derrenn, DOS "Temiscs Guebin, DAD"

frnpdant Dentsrn - Valume 8 - Nermelser - 1063

Des&e la introduccion dv  lod concepios de
ceerdriegracion, el éxito de los implantes ha
avementads, debido al mejor emtendimiento de
las respuestas del huesa y |05 conceptos de carga.
Esto fue demost ado ¢ cstudiod longitudinales. La
weleccidn inadecuada . pacientes, la acumulacian
e placa bactesiana, fa cclusidn traumatica, los res-
105 retenidos, la restauracion protésica inapropia-
da, y la preparacion del hueso sin el uso de refrige-
racidn interna, alto torgue, yvelocidades adecuadas
en |as piezas de mano, fueron factares contribu-
yentes para conspitar en contra del éxito de los im-
plantes. '

El concepto de fracaso también incluye la eytédi-
ca, la funclonalidad, v la fonética como razones de
falias.

DEFINICIOM DE FRACASO O

FALLA DE LOS IMPLANTES
Es definida come una falla total para cumplic sus
andsitas va sea (funcional, estetica o fondtica)

side a razones mecanicas o bloldgica,

irnzlantas dentales poeden Tracasar por dife-
LT RS RER T SR, AE
WL o LOnSIdarar

en la falla de un implante serian:

1. La pérdida de tomillos de conexidn,
2. La fractura de los tornillos de conexidn.
1. El sangrado y el agrandamienta gingival,
4, El exvdado purulerto de bolsas profundas.
5. El delor (ne ouy comdn).
A La fractura de los componentes protésions
"3 de hueso angular notada radiogra-

. iieciones de larga data e inflamacian de teji-
dos blandos durante la Tra. etapa de cicatrizacion
de la 1ra, etapa quirdryica.

RAZOMES DE FALLAS EN
IMPLANTES DENTALES

La clasificacién de las fallas o fracasos de los im-
plantes dentales se dividieran en 7 categorias.

A, De acuerda a la etiologia (la catagoria A es con-
cerniente a las razones etiolégicas incluyendo fra-
caws dehido a factores hostiles calocacidn guiras-
gica, releccicn dal implante y probiemas restaura-
Lives,)

E. De aciserdo al Hempo de falla.

. [ acuerdo a la condician de la falla,

0. De acuerdo al perser o responsable.

E. De acuerdo al modo

F. De acuerdo a bos tejl. s imvolucrados.

G, D acuerdo al arigen.

FACTORES DEL HUESFED

Estado médico general

- Osteoporosis v atras enfermedades 4seas:

La osteoporosis esguetal post-menopaudsia es
una de ellas en dorde hay una disminucion de fa
densidad, ¥ de (3 masa dsea. Esto es considerado
una contraindicacidn relativa para la oseointegra-
chon.

Hpasi (0%

Fumadores: Estudios han mostrade gue una de
los factores primarios que llevan - la falla de los im-
plantes &5 el paciente fumader,

El fumador de larga data presenta una pobre ca-
lidad deea que atecta directamenta ia sobre vida de
los implantes, La reduccidn de la vascularizacidn
del hueso es el mecantsimo predominants,

HAEBITOS PARAFUMCIONALES
El Bruxisma y el apretamiento crean complicacio-
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nies relacionadas con los componentes protéticos,
materiales y el estado de oseointegracion. El bru-
xismo @5 wuna mal funcign multidireccional en
camine, el apretamiento oourre en wra sola dired-
cidn (verticall. El bruxisma por lo tamto @5 mas
agresiva.

El Bruxismo comunmente se manifiesta con la
perdida o aflojamiento de los tornillos de {one-
xian debido a la sobrecarga, Las fuerzas involu-
cradas son excesivas. El bruxisma no représenta
una cantraindicacion para los implantes pero in-
Fluye en el plam de tratamiento,

ESTADO BUCAL

Pobre cuidado: Hay una relacién directa estable-
cida entre la stumuiacidn de placa y [a progresion
de una gingivitis. La placa dental es uno de los
principales tactores que conducen a ba falla de Im-
plante. Debido a gue las fibras de tejido conectiva
supradsen estan orientadas en forma paralela res-
pecte a la superficie del implante, éste es mas su-
ceptible al ingre<a de bacterias por acumulacion
de placa. Ademds, la naturaleza de la superficie
del implante pajece influenciar la colonizacion
bacterians, Esto rodria explicar las diferentes res-
puestas de bos difarentes sistemas de Implantes a la
placa bacteriana,

Se recormiend, llamar al paciente para control
cads 3 meses. Rycoger indices periodontales, san-
grade, profundiciad de bolsa, #valuacion radiogra-
fica.

Finalmente dele ser disefado un buen programa
de mantenimiento,

PERIODONTITIS JUVENIL Y

RAPIDA PROGRESIVA

Al parecer hay una fuerte relacion pacientes pe-
riodentales comprometides con fallas en los im-
plantes.

Par lo tanto la necesidad de un pratocole clini-
¢o que induya la eliminacion de la enfermedad,
es imprescindible para tratar pacientes con -
plamtes,

Terapia Irradiante:
La relacion entre las fallas de los implantes y La

irradiacion de pacientes ne e dara

La Irradiocién parsd ¢ tratamiento de un can-
cer oral ne parece reducir la sobrevida de los im-
plantes. E! principal problema con los pacientes
irradiadaos &3 la disminucion del flujo salival, la
predisposician a mfecciones debida a la disminu-
cion de la circulacién y la posibilidad de una os-
tearpdiongrosis.

COLOCACION QUIRUGICA

Colocacion fuera de eje {Severa angulacion)

La inadecuada colocacion del implante puede re-
sultar &n un disefio COn COMpPromiso estélico ¥ una
inadecuada distribucion de tuerzas sobre los im-
plantes.

FALTA DE ESTABILIDAD INICIAL

El uso de fuerza excesiva durante la osteotomia,
la mala posician de las manos del drujana, la pobre
calidad dsea, ¢l no uso de un apoye durante la os-
teotomia. Son factores que pueden conducir a una
asteaiomia sobredimensionada.

CICATRIZACION DISMINUIDA E

INFECCION DEBIDO A UN DISENO DE

COLGAJOS INADECUADO U OTROS

La cicatrizacion es una de las consideraciones ba-
sicas en cirugia. Un problema con la cirugia de im-
plantes &5 gue la mayoria san insertades en un
campo contaminado de la cavidad oral. Un inade-
cuado dseno del coigajo nos levard a una infec-
clan temyrana.

Tambign algunas condiciones sistémicas como la
diabetes mishitus, anemia, uremia, eic juBgan wn
papel importante en la deatrizacion

SOBRECALENTAMIENTO Y

EXAGERADA PRESION

La efevacion de temperatura minima durante el
fresado es un factor clave para una técnica gui-
rirgica atraumatica. Por lo tanta &l control de la
termperatura durante el fresade es un factor muy
importante ya gue a temperaturas de 47°C y ma-
yores se produce la necrosis de las célufas dseas,
cuande al fresado es praducido durante 1 minu-
o,

MINIMO ESPACIO ENTRE IMPLANTES
e recomienda un espacio de 4mm a Tmm antre



ACTUALIZACION

BiBL' OGRAFICA

implantes vecinags para conseguir el suficiente espa-
cio biolagico ¥ evitar la necrosis que ocurre debido
a la pobre irrigacién. Tambign =] espacio suficients
nos permitird martener los protocolos de higiene
adecuados

COLOCACION DEL IMPLANTE EN

HUESO INMADURD EN

SITIOS RECIEN INJERTADOS

Ura de las causas mas comunes de fallas profési-
camente relacionadas es la carga rapida de los im- |
plantes. '

El problema da fa eolocacién de implantes en zo-
nas injertadas, es el tiempa sl el implante e carga-
do amtes gque &l hueso que lo rodes madure.

COLOCACION DEL IMPLANTE

EN UN ALVEOLO INFECTADO

O EN UNA ZONA PATOLOGICA

Les implantes dentales pueden fallar por;
1. Colocacion dentro de un alvéclo infectado (Im-
plante inmediato),
2. Celacacidn con wuma Iesidn patoldgica existente
{quiste).
3. Migracidn de la infeccidn de un diente vecino via
espacios medulares,

CONTAMINACION DEL IMPLANTE

ANTES DE LA INSERCION

El manejo de un implante contaminado en un pa-
bre protocolo puede alterar la superficie quimica
del mismo, El implanie puede contaminarse debida
a errores de manipulacicn por el eparador, por el
uso del instrumental que no sea de titanio o por
bacterias de la cavidad aral,

SELECCION DEL IMPLANTE

La tecnologia modema ha provisto 8 bos cirujanos
dentales e implartalogos con una variedad de siste
mas de implantes y disefios. Esto permite su uso en
cualguier tipo de hueso y en tedas localizaciones en
la arcada con un minimo indice de fallas o fracasas,

LONGITUD DEL IMPLANTE
Ura gran variedad de longitudes de implantes

existen hoy en un rango gue va desde los Tmm,
hasta las 20mm. en donde los mas usados van des-

de los 10mnm 3 kos 16mm.

Algunaos o udios revelaran gque el mayor porcen-
taje di frace.os se produjo en implantes de menos
de 10mem. de longitud,

ANCHO DEL IMPLANTE

El diarmetra de| implante es considerado un fac-
tor corribo ente al éxito o fracaso del misma. Gb-
viamente esta esta muy relacionado a la disponibi-
liad dsea. Misch recomienda mque, tanto por lin-
gual comn or vestibular debe gquedar Tmm de
huese alred dor del implante para mantener la su-
ficlents cire lacidn sanguinea,

NUMER"* DE IMPLANTES

Muchos a tores concuerdan en que el mayar no-
mera de imi lantes que soporfan lina protesis redu-
ce el indice de fracases. Esto lleard a una mejor
distribuciar de las cargas, a una disminudon de la
sobrecarga, 1 una mayor estabilidad en algunos ca-
wos 1o que o onducind a lograr un fayor dxito de so-
brevida de | v implantes.

INADEC JADO DISERNO DEL IMPLANTE

El disefa < el implante parece alectar el porcenta-
je de éxito e los implantes dentales.

Farace mqu ¢ los implantes huecos tienen un indice
mas negatr o gue los solidos cilindricas debido a
que en éstos quedan espacios muertos suceptibles
a infeccion: +. También parece que las cilindricos o
roscadas so mejores gue los chnicos por wna mejor
distribucior del stress.

CONCL" 510N

Las falla: de los implantes dentales pueden ser
atribuidas - muchas razones durante las diferentes
etapas del fratamierita

Halbra qu  investigar sobre la etislogia de la Talla
ywreducitia ol mdsimao.

Una lista le chequeo de las fallas en los implan-
tes puede :or de gran ayuda para lograr prevenir
fracasos, 1

Traducor 1y Resumen
O Julidn Andrés Cancels
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E Respussla Osleopénica Peri-implanie ante Diferentes Dosis de Dexametasons,
23 . | SWERNER, J. TESSLER, B.GUGLIELMOTTL, R.L. CABRINL Cat Anatomia
¥ ¢ Patologica y Cat. Fannacologia, Faculiad de Odontologia, UBA

G e e e i

En estudios previos demostramos (J Deat Res 74 (3): 436; 74 S1:740, 1995 ) que la oslcogenesis peri-
inplante se incrementa bajo la accidn de la dexametasona (DXM). El objetivo del presente estudio es
evialuar ¢l clecto de diferentes dosis de DXM administradas inmediatamente post-nnplante, Se utilizaron
1} grupos, de 6 ratas Wistar cada uno ( x 200g ), a las gue bajo ancstesin con éier sc les coloco, en
tihia, un implante laminar de Titanio®, sipuiendo Iy metodologia desarmrollada previamente por nosotros
{ Imp Dent 2: 264- 267, 19493 ). A los 5 prupos experimentales se les inyecto por via LP. 60, 120, 240,
480, 960 pg/kgidia de DXM (Sidus, Argentina ), mientras que a los 5 grupos controles se les inyecto
volimenes equivalentes del veliiculo (solucion fsiologica). Todos los animales se sacrificaron a los 14 dias
post-implantacion, se resecaron las tibias, radiografiaron y se procesaron para su posterior inclusion en
metacrilato de metilo, Los valores histomorfométricos fueron evaluados estadisticamente mediante el test
"t" de Studen:. En todos los grupos experimentales se evidencid un mayor porcentaje de tejido
oseouilegrade con respecto a los controles, como asi también una mayor respoesta osteogénica peri-
implantaria, siendo mayor con la dosis de 240 pgikg/dia (115 + 33 can’ vs control 7+ 2 om’ p<0,01 ). La
densidad dsea, en los animales myectados con DXM lue menor que en los coniroles, incrementandose con
las dosis mas altas { 0,49 + 0,06, con 60 pg'ke/dia ; 0,88 + 0,02, con 960 pe/kg/dia ). En ¢l modelo
empleado s evidencia que la respuesta gsca s¢ merementa bajo la administracion de DXM, Es de destacar
gue exisle una relacion inversa entre gl volumen v la calidad de hueso formado, evidenciandose menor
voluren ¥ mayor densidad dsea al aumentar a_dosis,

Subsidio UBA ODO1E  *Tmplant - Vel

Efecte de un Bifosfonato{Elano-1-Hidroxi1,1 Bifosfonato) en la Osleogénesis
25 o Peri-mplante.G.A Giannunzio, H V Mendoza,M.B. Guglielmotti y R L. Cabrini
Céledra de Analomia Patoldgica Facultad de Odontologia U.B.A,

La capacidad de osecintegracion de un implante depends, entre ofros factores, del
proceso  reparalive  peri-implante.Faclores locales vy sistémicos inciden en dicho
microantoma peri-implante.En tal sentido el objetivo del presente estudio fue evaluar el
efeclo de diferentes dosis de etanoi-hidroxi1,1 bifosfonato (EHBP) administrados
inmediatamenta post-implante. Se utilizaron treinta rates machos Wistar (x100g.).Los
animales fueron divididos en lres grupos iguales. Bajo aneslesia con eter, se les coloco en
la tibia un implante laminar de Titanio (Ti)*, siguiende la metodologia previamenls
desarrollada por nosotros (Imp. Dent. 2: 264-7, 1993).Al grupo | y 1l se les inyectd por via
intraperitoneal 10 y 7.5 mo/kg./ dia dosis de EHBP (Gador) respectivamente durante 10
dias.El grupo control (grupo 1l ) recibié un volumen equivalente de agua destilada. Todos
los animales fueron sacrificados a los 15 dias post-implantacién.Las fibias fueron
resecadas, radiografiadas y procesadas para su posterior inclusion en Melacrilato de
Metilo.En los grupos | y Il se evidencid un mayor porcentaje de tejido osecintegrado (69 ¥
81% respectivamente), comparado con el grupo control (grupo W) (57%), como asi
también una mayor respuesta osteogénica peri-implantaria.En_e|_modelo experimental
empleado _se evidencia gue |3 osleogénesis peri-implante se incrementa ante |a
adminisiracion inmedialamente post-implante de 10 v 7.5 mof Ka_ de peso de EHBP.
Subsidio UBA OD 018,

*Impiant Vel




IMPLANTES INTRAMEDULARES LISOS
Y ROSCADOS EN TIBIA MURINA.
MODELO EXPERIMENTAL.

Kokubu G+, Grana D%, Dominguez FV+, Garcla M #,
Marosca B#, Merlo A%, Mifio J*, Patifio O*

# Area de \nvestigacién. Facultad de Medicina. USAL

+ Cdtedra de Patologla. Escuela de Odontologia. USAL

* Camera de Cirugia Pléstica y Reconstructiva, Fac. Med. USAL
# Catedra de Endodoncia. Facultad de Odontologla. UBA.

INTRODUCCION

La uiiizacién de’ Btanio, coma material blocompetible, tanio &n implantes denislss come en prétesis odopedicas
ha cobasdo en fos OWmos afce una gran imporisncia. E! &dio o fracaso de un iratamiento implaniciégloo
dspands an gran medida dal fendmeno conocldo como osiec-integracisn. € mismo ha sido definide par
Branemar y oolaboradores como ol tefido dsec que se encuontra en contacts directo con el matel (Intertace
husso-matal). Con o objets de acsierer &l menclonade fendmeno y garantizar, el éxifo de! implante se han
instituldo un sinnimaro da tatarvientos difclies de evaluar cinicamente. Cobrando impariancis en skte sanido e
amplac da modelos axperimentsies qus reduzan i variabilided de los distintos pardmetros, como por sjefnpio
similares carga gendtica, condiciones distéicas, amblantales, dlﬁlm. gue &n pacienies humancs serls Imposible
de lograr, Enios modeios servicdn para svalusr la accidn de distintas droges o tratemientos flsices, coma por
sjampio 8l sleciromagnetiame, radiofrecusncla, atc., sobos & crenodinamia de la osteo-integracién.

El ohjstivo dal prassnie tabajo fue desarrcilar un modelo experimental an ratas "l"ﬂﬂlf.' polocdncoles Implantes
de Hitanio lcs y roscados an oresta tibial pars su posterior evaluecién clivico-rediogrifics e histoldgica mediants

cortes por desgasie.



mnmvm .

Se empisarcn 20 ralas Wistar dn ambos seoos de 150-250 g de pest provenientes de ie munhrrt-rnn de la
Feoultad de Medicine-USAL, Los snimales se mamuvieron de acuerdo a nommas Internacionales con un réglmen
de lut/oscurided de 12-17hs, slimenisdos con belancends (Canglll) y sgua ad BBium.

Los Implantas de tianio fses e7an 88 1,8 mm de cmetro por 2 mm de aito, slendo los roscados de 2.x 2 mm; 8
irntamisnto de superficie lua idéntoo al amplesds en los Impiantes de uso dinlco (implent Ve,

Lod animaies 3o erestesiacon con clochidrato de ketsmine (10 mgikg) ¥ proglonlipromezina (0,8 mpfkg) 1P. Se
realied unm incision B ko lerpe de ta cresls fibie! de B-10 mm previe ircotomia i desinfecsion de la zone. Lusgo d8
dewcibric W oresia Yoinl sa perford '8 misma con una fresa da 1,5 mm de diémelio. Los Implantes Fece ae
colocaron an la cavided par presidn. mientras que pars colocar o4 roscador 8e sonfacciond |a reace an el orfficle
mechin hatho oon UN Mecho-Mscar.

Lap rediografias sa hisieron oon un aquipo Siemmans odontoldgico de 14 mA y 80 Ky & loa 7-14-21 y 30 dlas:
Low Durtes por deagaste se sfectuamon oon | Wenica habitual: las tiblas fisdas en formol y desprovistes de otros
tajidoa we incluyeron en metecrlialo de maitio, ol cudl une vez polimerzads as cord y desgestd con material
sbrasivo de distinic grano hasts fograr un corts Nistoldgioo de un-un,g_qmm gvaluado sin eoloraar oon R
imnemitida y polerizads » 25 y 100 sumantos. Se evalusron cortes de 10 y 30 dlaa

RESULVADOS

isianies roscadas’ En os dou parfodos daf snsayo a2 obeerv ostacformaciin danss & nivel canviesl, de origen
pariideiico y sndowtal Tambibn s cbesr induccidn de la oateogénesis endomedutar, ravistiendo e hiledes y in
bess ¢l impiants, Laa diferencias de espesor an ol hueso inkgrado el Implants fusron evidentss anire los dos
HOTNIpoA, U

imainsied laoe: Tento @ jos 10 como 2 los 30 dias sa cbearvd acliva osteogénesls meduiar y recubrimianio de la
aupeticis Implantara profunds y apical. EnfummmwmlhwmnhHMmanu acthva que en os
Impizhes roscados. A los 30 dlas se puda apreciar una Importante nm-:imm de uﬂqun m:m'hl

COMENTARIO ;

6! moduo experiments desarofiato ha demosirada prefiminarmants su uiiided y pracicided. Este modeio seria
hﬂnmmmmuhmud:h ummumﬂn v 588 fllim.lm
T o slpctomegniitioes o of uitrasontdc) o fermacsigicos.



BOME HEALING UMDER EXPERIMENTAL ANEMIA IN RATS

W.J.Giglio . AGorustovich and M.B.Guglielmoth

Departments of Clinical Pathology |, and Oral Pathology, Faculty of Dentistry,
University of Buenos Aires, Argenting

Abstracy

The effects of anemia on dillerent physiological parameters have been the object of permanent
study,
There are no studies in the Literatare on the effects of thes disorder on the process on bone
healing.
The aim of the present study was 1o evaluate, histologically and histomorphometrically, the
precess of peteopenesis in the post-extraction alveolus of the lower molar, and in the peri-im-
plant emvironment of rats. Twenty male Wistar rats {body weight (w60 £7 g ) were grouped
ko two expenmental sets. The control group (n: 10} was given 0.5 mL saline solution ©.p.
The anciic group {n; 1 0) was ijected with 6 mg/ 100 g of bow. or 3 mg/ 100 g b.w, phenylhidrazine,
a well known hemolytic agent. Under ketamine-xylazine anesthesia the rats were submitted 1o
extraction of the first lower molars, and to implantation in the tibia in keeping with the “laminar
test” procedure.

_Other parameters, i.2. body weight (b.w}, food intakee (F1), hematocnit (Hic), and hemoglobin-
emia (Hb) were monitored every 48 hs.
The results showed a reduction in bow,, FI, Hie and Hb in the experimental group.
The histological and histomorphometrical data show that the condition of anemia affects osteo-
genesiz quali-quanditatively in the post-extraction abveolus and peri-implant microenvironment
Both bone reparative situations showed thal ostegenesis is “sensitive” to anemia and for the
associafed conditions, causing a delay in bone healing.

Key wordy: anemia, phenylhidrazine, bone healing, implants, nsseaintepration.

CICATRIZACION OSEA EN RATAS CON ANEMIA EXPERIMENTAL

Kesumen

Los efectos de la anemia sobre diferentes variables lsioldgica ha sido motivo de permanentes
ealmtios.

Vol 13 N° 2
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La revision bibliogrifica muestra la inexistencia de estudios en relacitn a esta alteracién y el
proceso de cieatrizacion osea.

El ghjctivo del presente trabajo fue evaluar, en ratas, histolégica ¢ histomorfométncamente el
proceso de ostcogénesis en el alvéolo post-exodoncia de los molares inferiores ¥ en el
microentome peri-implante,

Se utilizaron 20 ratas Wistar mache (x: 67 g). El grupo centrol {(n=10) recibic 0.5 mL de
anling por via i.p. El grupo anémico (n=110) fue inyectado con 6 mg/100 g & 3 mg/100 g de peso
corporal, de fenilhidracina (FH), reconocido agente hemolitico.

El peso corporal (b.w), consumo de alimento (FI}, hematoerito (Hic) ¥ hemoglobinemia (Hb)
fueron determinados cada 48 hs.

Los animales de ambos grupos, bajo anestesia de ketamina y xylacina, fueron sometidos a
exodoncia de los primeros molares inferiores y se les implantd en la tibia , con el métode del
“laminar test” un implante de titanio.

Los animales fueron sacrifieados por sobredosis de éter a los 30 dias post-cinigin.

Los animales con anemia inducida por PHZ mostraron una disminucion del bow, FIL Hie, v la Hb.
Los resultados histolézicos e histomorfométricos obtenidos evidencian que ¢n este modelo ex-
perimental la anemia afecta cuali-cuantitativamente la osteogenesis en ol alvéolo post-exodoncia
v en el microentomo peri-implante. Ambos modelos experimentales mostraren ser “sensibles” ala
anentia v / o condiciones fsiologicas asociadas determinando un atraso en la cicatrizacién dsea,

Palubras clave: anemia, fenilhidracina, cicatrizacién dsea, implantes, oseointegracion.

INTRODUCTION

Bone is one of the tissues in the adult human body with the ability o regenerate its torm and
function after injury®. However, several [ocal and /or systemic factors may influence the degree
of bone formation, e.g., peptide hormones, steroid honmones, eytokines, growth factors, drugs,
radiation, infections, inflammation, blood flow, toxic agents, amang others (2-6).

Blood supply and oxygenation ave well-recognized factors affecting wound healing (7).
Phenylhidrazine (PHZ) i3 well known for its ability 1o produce red blood cells hemolysis in rats
and humans.(8-11) The admmstration of PHZ produces hemolytic anenua, tissue hipoxia and
increase in the erythropoietin-dependent erythrocyte production rate (8).

The present study was carried out to determine the effect of PHZ-induced anemia on bone heal-
ing in the post-extraction alveolus and on peri-implant osteqgenesis i the rat,

The evaluation was performed by radiographie, histologic and histemetnic methods.

MATERIALS AND METHODS

Twenty male Wistar rats {how.:60+7 g) were grouped inte two experimental sets (Fig. 1)

Acta Odont, Latincamer. 2000
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Fig. 1: Schedule of experimental procedure. E: tooth extraction, I implant
{0: saline administration {Control group). * PHZ administration (Experimental group)

The control group {C n:10) was given 0.5 mL saline solution i.p. The anemic group (An: 10) was
injected with 6 mg/100 g of bow. or 3 mg/TM g bow. phenylhidrazine (PHZ)

At 1, both groups, under ketamine-xylazine ancsthesia, were submitted to o} extraction of the
right first lower molars (12), and b) mplantation in the tibia in keeping with the “laminar
implant test” procedure{13),

The animals were not given a special diet or antibiotics, and wers fed with rat chow and water ad
fibitum,

Body weight (b.w), food intake (FT), hematoerit (Hic) and hemoplobinemia (Hb) were mani-
tored every 48 hs,

The animals were sacrificed 30 days post-surgery by ather overdose.

The right hermimandibles were dissected, fixed in 20% formalin solution, radiographed, decalei-
fied. and cmbedded in paraffin.

sections were made at the level of the mesial socket of the first molar in a buccolingual orienta-
tion and stained with hematoxylin and eogin.

The tibiae were resected and fixed in 20% formalin solution. Radiographs were taken and the
tibine were processad for embedding in poly {methyl methacrylate). Three cross sections were
made transverse to the major axis of the implant and three ground sections {50 jm) wera ob-
tonined and stained with toluidine blue.

A histemorphometric smalysis was performed emloying a Kontron MOP-AM 03 {Carl Zeiss-
Germany) image analvzing system

Tatal alveolar volume and volume density of trabecular bone, were measured in the sockets as
previously described (12).

The peri-implant bone volume and the pereentage of osseointepration were histomorphometrical by
evaluated as previously described (13).

Results are presented as mean £ 8.1 Statistical significance was determmed by Student’s ¢ tast
(p=0.05).
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RESULTS

Body weight, food intake, and hematoerit values were significantly lower in experimental ani-
mals [28%, 22%, and 42% respectively), than in controls,

Radirgraphs showed the alveoli almost completely occupied by radiopaque tisse in the control
amimals, while in the rats injected with PHZ the alveoli exhibited a radiopaque image in the area
carresponding o the apical third of the alveoli (Fig. 2 A-B).

The mdiographic images of the tihiac in hoth groups revealed no differences and showed that 211
implants remained in sitw in the diaphyseal avea (Fig.3).

Histological findings revealed that PHZ treated animals showed a reduction in bone formation
a5 compared te controls both [or alveolar bone healing and pen-implant osteogenesis.

The ustologic sections revealed that in control animals the alveolus was completely filled by
lamellar bone and that the muecosa completely covered the wound surface (Fig. 4 A-B).

The seckets of anmmals i the expermental group were occupied by bone that only filled the
apical half, Volune density of trabecular bone was lower than in control animals, The epithe-
liwsn completely covercd the wound surface in all the groups (Fig. 5 A-R),

Histological observations revealed bone frmation surrounding the implants. both in control and
experimental animals. Control animals exhibited lamellar bone close to the implant (Fig 6 A-B).
PHZ treated animals showed reduced peri-implant osteogenesis and ossecintegration capacity
as caompared 1o control animals (Fig. 7 A-B).

Histometric values corvesponding to total alveolar volume and volume density of trabecualar
borie in the sockets were lower in the experimental group than in the control group (Table Ty, The
differences were statistically significant.

Histomarphometric studies revealed a lower percentage of osseointegration, and volume of peri-
implant bong tissue in experuniental animals as compared to controls (Tabla 1).

Total Alveolar Volome Volume Density of
min’ Trabecular Bone
4593 + 347 080 % 0.07
Post-extraction Socket - -
E ST E5TT 0.64 £ 0.04
B ‘i-’ﬂfu e Ossenintegration %
miT
’ C 1900 £ 140 T1ED
Peri-implantet - -
E 14000 + 1K1 63+ 4

Tuble I: Histomorphometric Study. X + 8.0, * p=0.03, C: control, E: cxperimental
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DISCUSSION

According to previous studies repornted in the literature, oxygen ofien plays a contralling role in
the reparative process, and it 18 one of the eritical nutrients in wound healing (7).

Bonc has the polential to restore its original structure completely, provided that some basic
preconditions are fulifilled, i.e. the presence of bone forming cells, blood supply, and mechanical
stability provided by a solid base, among others (4-6).

The accuracy of (he methodology used in this experiment has been repeatedly verified both in
terms of the procedure of tooth extraction, and the histometric methods (12), This methodalogy
was employed m the study of alveolar wound healing under local or systemic conditions, alford-
ing a quantitative characterization of the process{12, 14-14),

The laminar implant test allows for the study of de movo bone formation which stems from
medullary compariment cells. We used this experimental model to study the effect of local and
! or systemic factors that affect osseointegration e, corticosteroids, carrosion, diabetes, radia-
tion{17-22},

The results presented herein show that PHZ mdueed apemia alters bone healing, and would
determine a delay in the repair process.

The findings reported herein must be taken into account in terms of their clinical relevance
eiven thal bone healing disorders as a result of oxygen supply 1o bone tissue and / or the condi-
tions asseciated to anemia would be responsible for the efficers observed,
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Legends to figures:

Fig. 2 : Radiographic appearange 30 days pust-extraction. A: Control: The edentulous orea has been replaced by
rudiopaque fissue making the sockst walls indistinguishabie,

B: Exponmental. The edesfate ridps exhibils radiopagee tissue mthe apicnl half of the socked.

Fig. 3: Radiopraphic appenrance 30 days post-implantation, Frontal and lateral viéws of the tibiae with the lamipar
irplant

Pl 4 : Contrgl. Micsoscopic section of the first mesial molor socket 30 days after surgery.

A Note the socket filled with lamellar bone tizsue. (H-E) orig.mag. X50. B: At a higher magnification the charac-
terigtics of bone density are shown, {H-E) arig, mag. X100,

Fig. 5 : Experimentzl, Mictoscopic section of the first mestal molar socket 30 days after surgery A: The socket is
ot completely filled with lamellar bone tizsoe. (H-E) oig, mag. X30. B: Bone filling exhibited rediced valume
dencity, (H-E} orig. mag. X100

Fig. 6 Contiol, Ground section of & titanium implant 30 days post- implantation,

A-B: Low-power iod high-power magnifications evidenced cloze bone appesition to titnainm implant, [toluidine
blne) ooy, mag. X 400 and X1000 respeetively.

Fig, 7. Expegimental. Ground seetion of a titaniwm mplant 30 days post-implantation.

A-B: Low-power nnd high-power magnifications showed sbsence of asseointegration, and redveed peri- implant
bone as compared to controls, {toluidine blue) org. mug. X400 and X100 respectively,
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1- Local effect of titanium implant corrosion: an experimental study in rats
D.G. Olmedo, G. Duffé, R.L. Cabrini and M.B. Guglieimotti,
Infermational Journal of Oral and Maxillofacial Surgery Volume 37, Issue 11, November 2008,
Pages 1032-1038

2- Electrical field effect on peri-implant osteogenesis: a histologic and
histomorphometric study.

Giannunzio GA, Speerli RC, Guglielimaotti MB.

Implant Dent, 2008 Mar:17(1):118-26.

PURPOSE: Tissue response to injury, as occurs during wound healing, is a well-organized
biologic event. Both clinical and experimental studies have shown external electrical stimulation
to enhance tissue repair. The effect of in situ electrical stimulation has been studied in
experimental models of fracture healing, ostectomy, ostecgenic distraction, and implants. The
aim of the present study was to evaluate the effect of an electrical field an peri-implant wound
healing, using an experimental model that invalved placing a metallic laminar implant in rat tibia.
MATERIALS: Forty male Wistar rats weighing approximately 100 g were used. A titanium
laminar implant (8 ¥ 1 x 0.1 mm3) ({Implant Vel, Buenas Alres, Argentina) was inserted through
the hole and placed in the medullary compartment. The tissues were then repositioned and
sutured carefully. An electric field generator (ECCEL, DAM, Argentina) was used to deliver the
electric stimulus. The slectric field plate was placed on the skin of both hind limbs. In sham
group, the animals were subjected to the same procedurs without connecting the plate to the
electric field generator. All the animals were killed by ether overdose at 15 days of
postimplantation. The tibiae were resected, fixed in 20% formalin, radiographed, and processed
for embedding in methyl methacrylate. The ground sections were stained with 1% toluidine blue.
The following parameters were evaluated: peri-implant bone velume and percentage of
ossaointegration. Statistical analysis of the results was performed using ANOVA (P < 0.05).
RESULTS: Application of external positive or negative electrical fields using the experimental
medel (post-titanium implant bone healing in rat tibia), under the conditions stated herein, was
found to enhance peri-implant lamellar bone volume compared with sham-treated animals,
COMCLUSION: The use of a device generating a positive/negative electrical field resulted in the
presence of woven bone,

3- Bone healing under experimental anemia in rats.
Giglio MJ, Gorustovich A, Guglielmotti MEB.
Acta Odontol Lafinoam. 2000;13(2):63-T2.

Facultad de Odontologia, Universidad de Buenos Aires, M. T. de Alvear 2142-(C1122AAH)
Buenos Aires, Argentina.

The effects of anemia on different physiological parametars have been the ohject of permanent
study. There are no studies in the literature on the effects of this disorder on the process on
bone healing. The aim of the present study was to evaluate, histologically and
histomorphometrically, the process of osteogenesis in the post-extraction alveolus of the lower
molar, and in the peri-implant environment of rats. Twenty male Wistar rats (body weight {(b.w.):
B0 +/- 7 g) were grouped into two experimental sets. The control group (n:10) was given 0.5 mL
saline solution i.p. The anemic group (n:10) was injected with 6§ mg/M100 g of bow. or 3 mg/100 g
b.w. phenylhidrazine, a well known hemolytic agent. Under ketamine-xylazine anesthesia the
rate were submitted to extraction of the first lawer molars, and to implantation in the tibia in
keeping with the "laminar test" procedure. Other parameters, i.e. body weight (b.w.), food intake
(FI), hematocrit (Hitc), and hemoglobinemia (Hb) were monitored every 48 hs. The results
showed a reduction in b.w., Fl, Hic and Hb in the experimental group. The histological and
histomorphometrical data show that the condition of anemia affects osteogenesis quali-
guantitatively in the postextraction alveolus and peri-implant microenvironment. Both bone



reparative situations showed that ostegenesis s "sensitive” to anemia and/or the associated
conditions, causing a delay in bone healing.

4- Influence of age and gender on peri-implant osteogenesis. Age and gender on pari-
implant osteogenesis.
Fien DM, Olmedo DG, Gugligimotti ME.
Acta Odontol Latincam. 2001;14(1-2):9-13.
Department of Oral Pathology, School of Dentistry, University of Buenos Aires.

Among the local and systemic factors affecting bone repair, great interest is focused on age and
gender. The aim of this work was to perform a histomorphometric evaluation of peri-implant
bone healing response in male and female rats aged 1 and 3 months. Forty Wistar rats were i.p.
anesthetized with xylazine and ketamine. A cp. Ti implant (Implant Val, Buenos Aires-
Argentina) was placed in the right tibia following the method described by Cabrini et al.

{Implant Dent 1993; 2:264-267). Group |: (Gl, n = 10) female rats aged 1 month: Group 1; {GlI,
n = 10) female rats aged 3 months; Group Hl: (GlII, n = 10) male rats aged 1 month; Group IV:
(GIV, n = 10) male rats aged 3 months. All the animals were killed by ether overdose 30 days
post-implantation. The tiblae were resected, radiographed and embedded in methyl-
methacrylate. Ground sections perpendicular to the longer axis of the tibia were obtained and
stained with toluidine blue, Percentage of osseointegration and peri-implant bone tissue

volume were evaluated. No differences in peri-implant bona tissue histology were observed
among groups. No statistically significant differences in peri-implant bone volume and
percentage of ossecintegration were observed batween Gl (adult females) and GIV {adult
males). Peri-implant bene volume and percentage of osseointegration were markedly greater in
GIV {adult males) than in Gl (young males) (14 +~ 1 mm2 and 8 +/- 2 mm2) p < 0.01 and {49
+/- 8% and 24 +/- 8%) p = 0.01 respectively. Using this experimental model, differencas in peri-
implant osteogenesis (bone volume and percentage of ossecintegration) associated to gender
were only observed in the young rats, and differences associated to age were found between
the groups of males.

5- Effect of platelet-rich plasma on the peri-implant bone response: an experimental study.
Fortana S, Olmedo DG, Linares JA, Guglielmotti MB, Crosa ME.

Implant Dent. 2004 Mar;13(1):73-8.

Department of Oral Histology and Embryology, School of Dentisfry, National University of
Cardoba, Argentina.

Platelet-rich plasma (PRP) is used as a source of growth factors to stimulate and accelerate
bone formation and soft tissue healing. The use of PRP in boneregeneration, bath around
dental implants and in pericdontic treatments, has become particularly appealing. The aim of
this study was to evaluate the effect of PRP in an experimental mode! of osteogenesis around
laminar implants. Fifteen male Wistar rats, weighing 90 +/- 10 g, ware used in this study. One
milliliter of blood was obtained from each animal by intracardiac puncture and transferred

into Eppendorf tubes containing 10% sodium citrate. The tubes were centrifuged at 1500 pm
for 16 minutes and PRP was prepared. The laminar test was used to evaluate the bone peri-
implant response. PRP and a titanium laminar implant were introduced into the right tibia
(TWPRP group), wheraas the left tibia (control) received cnly a laminar implant (Ti group). Thirty
days postimplantation, the tibiae were resected, radiographed, and proceszed for embedding in
acrylic resin. Ground sections (50 microm) were stained with toluidine blue. The peri-implant
bone volume was evaluated histomorphometrically. Stafistical analysis of the data was
performed. The amount of newly formed bone in the TWFRP group (30 +- 7 cm) was
significantly greater than in the Ti group (18 +/- 3 cm). A greater volume of peri-implant bone
was observed when PRP was used in the laminar implant fest model.



