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KRATAK SADRZAT

U lefenju parodontopatifa se lokalno se primenjeiu
razlidfiti medikamenti, kao efikasna dopuna konvencional-
naf mehanidkor terapifi. Medutim, koncentracija ovih leko-
va na mestd primene, posebno u funkelii viemena, ostav-
[z otvorenim pitanje o svrsishodnostt nithove primene U
rovife vreme na HELMu su se pojavili novi sistemi lekova
za lokalne primeny u predelu parodontalnih | gingivalnih
dZepovea. Ovi sistemi omogudavaiu postepens oslobadanje
terapiiskog agensa ¥ inflami ranom parodontainom diepu
adriavape koncentracipd leka kaja je 10 do 100 puta veda
ad koncentracije koja se postiZe w depu nakon sistemske
primene antibiotika.

I komtrolisanim Hinidkim istraZivanfima je ispiti-
vano nekoliko razliditth sistema sa lokalnim oslobada-
niem leka — viakna, gelovi, Sipovi. Lekovi kofi se nailedde
koriste u navedenim sistemima su antibioticl (tetracikiin,
minactkiin), hemoterapeuticl (metronidazol) | antiseptics
(hlorheksidin diklukonat).

U avom radi s analizirani rezultati studija koje su
se havile ispitivanjem efikasnostt subgingivalno primenge-
nog periodipa s hlorheksidinom | prikazana je metoda
njithove primene.

Kljuéne re¢i parodontopatije, hlorheksidin diglukonat, lokalna
primena leka

Aktuelno shvatanje etiologije i patogeneze parodon-
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SUMMARY

Due to the infective nature of pericdontal disease
several local devices have been used to overcome the lim-
ited efficacy of convencional periodontal treatment. How-
ever local concentration of these medicaments, especially
aver Eme, raises the question of expediency of their wse.
Local delivery systems allow the therapeutic agents to be
targeted to the diseased site jor @ long time. These sys-
tems, when retained in the periodontal pocket, can release
the antimicrobial agents at levels that are 10- to 100-81d
higher than the levels that can be delivered by systemic
antibiotics.

Several different drug delivery systems have been
wsed in controlled clinical trials: fibers, gels and chips.
The most frequently wsed antimicrobials are antibiotics
(tetracycling, minacyoling), hemotherapewtios (metronida-
zole), and antiseptics (chiorhexidine dicluconate).

In the present paper the mathod of chlorhexidine
chin application is analyzed. We discussed the results of
studies that evaluated the efficacy of @ controlled- release
af biodegradable chlorhexiding chip when wsed as an
adiuct to soaling and root plawing (SRP) in adwlt perio-
dontitis.

Key words: periodontitis, chlorhexidine / therapeutic use

Current paradigm of etiology and pathogenesis of

topatija zasnovano je na konceptu da bolest po€inje dej- periodontitis is based on the concept that specific micro-

stvom specifitnih bakterija iz dentalnog plaka. Podaci organisms in dental biofilm initiate periodontal disease.

mnogobrojnih istraZivanja sugeri$su da su npBeHcTBeHo Numerous multi-center studies have shown that gram
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gram — negativne, anaerobne bakterije dentalnog plaka
odgovomne za nastanak i progresiju oboljenja parodonci-
juma. Pored direktnog delovanja, ove bakterije stimulisu
imunobiologki odgovor domacina, €ije su reakcije veli-
kim delom odgovorne za destrukciju tkiva parodonciju-
ma. Stoga je osnovni princip u lefenju parodontopatije
uklanjanje supra- i subgingivalnog dentalnog plaka, kao
i odstranjivanje svih faktora koji omoguéavaju njegovu
akumulaciju.

Lecenje obolelih od parodontopatije je poslednjih
godina znafajno napredovalo, posebno u smislu uvode-
nja brojnih metoda regenerativne parodontalne hirurgi-
je. Medutim, osnovna terapijska metoda i dalje je obrada
parodontalnih dZepova. Kod dubljih parodontalnih dZepo-
va, posebno kod osoba sa oslabljenim imunitetom, obrada
mekog i tvrdog zida parodontalnih dZepova nije dovoljna
metoda da se elimini§u sve bakterije iz dZepova. %% §
obzirom na infektiviu prirodu parodontopatije, a u cilju
prevazilaZenja ograni¢enih efekata konvecionalne terapij-
ske metode, opravdana je primena antibakterijskih sredsta-
va, antiseptika i antibiotika.

Antimikrobna sredstva (antiseptici i antibiotici) se
koriste kao pomocna sredstva u lefenju kako potetnih
tako i razvijenih formi parodontopatija. Mogu se prime-
niti sistemski ili lokalno. Sistemska primena antibiotika
zahteva primenu relativno visokih doza u cilju postiza-
nja dovoljnih koncentracija leka u sulkusnoj te¢nosti, §to
moZe dovesti do razvoja rezistentnih bakterijskih sojeva,
pojavu hipersenzitivnosti, toksi¢énih i drugih sporednih
efekata. Noviji terapijski izazov predstavlja mogucnost
uspeine lokalne primene antimikrobnih lekova u razli¢i-
tim sistemima sa moguénodcu protrahiranog oslobadanja
leka.

Dva bitna uslova u uspefnom leenju parodontopa-
tija su postizanje dovoljne koncentracije leka na obole-
lom mestu i to u dovoljnom dugom vremenskom perio-
du.* Antimikrobna sredstva lokalno primenjena u dZepu,
mogu posti¢i koncentraciju leka koja je 10 do 100 puta
veta nego koncentracija koja se postize u dZepu nakon
gistemske primene. Lokalnom primenom leka se izbega-
vaju neZeljeni efekti sistemski primenjenog leka, ¢ime se
izbegava nepotrebno izlaganje pacijenta visokim dozama
antibiotika, a time i moguénost nastanka bakterijske rezi-
stencije.® Jo§ jedan razlog za uvodenje sistema koji omo-
guéavaju produZeno oslobadanje leka, u ovom slucaju
antiseptika, je taj §to nije dokazano da upotreba antimi-
krobnih sredstava za ispiranje parodontalnih dZepova ima
dugotrajniji efekat. &7

Zato su u ove svthe uvedena sredstva sa lokalnim,
protrahiranim oslobadanjem a sadrZe antibiotike ili anti-
septike. Ova sredstva olakiavaju terapijskim agensima da
deluju direktno u inflamiranom podruéju, a da pritom daju
minimalne Stetne efekte.

negative, anaerobic microorganisms possess the ability
to invade gingival tissues and also are resposible in ini-
atiation and progression of periodontitis. These periodon-
topathogenic bacteria stimulate immunobiological host
responses responsible for periodontal tissues destruction.
Therefore, the most important goal of periodontal therapy
is to eliminate supra- and subgingival microorganisms
associated with periodontal disease.

The last decades have seen the significant improve-
ment in treatment of periodontal disease especially
because numerous sofisticated methods have been intro-
duced in regenerative periodontal surgery. However, scal-
ing and root planing (SRP) has been a basic treatment for
chronic periodontitis. During SRP, subgingival calculus
is removed together with most of the pathogenic bacteria.
Although mechanical treament significantly decreases the
levels of subgingival microorganisms, it does not neces-
sarily eliminate all pathogens. - Also, as probing depth
increases, the effectiveness of SRP decreases, leaving sub-
gingival plaque and calculus on root surfaces. ? Due to the
infective nature of periodontal disease, this has led to the
adjunctive use of antibacterial agents, to overcome the
limited efficacy of conventional treatment.

Antimicrobials, both antibiotics and antiseptics, have
been used in cases of moderate to severe periodontitis to
aid in eradication of plaque bacteria. Systemic antibiotics,
however, require the administration of large doses in order
to gain sufficient local concentrations at disease site and
exhibit potential threat for the development of bacterial
resistence, inconsistent patient compliance, side effects or
drug interactions. Late therapy challenge represents pros-
perous local application of drugs in different vehicles.
Local delivery systems allow therapeutic agents to be tar-
geted into the disease site for a long time.

Targeting the antimicrobial agent directly to the
infected site and maintaining effective levels for a suf-
ficient period of time are two necessary conditions for a
successful treatment. * These systems, when retained in the
periodontal pocket, can release the antimicrobial agents at
levels that are 10- to 100-fold higher than the levels deliv-
ered by systemic antibiotics. This approach also addresses
the critical concerns of unnecessary exposing the patient
to large amounts of systemic antibiotics, which can result
in bacterial resistance. > One more reason for using these
systems is that solutions, whether administrated as topical
rinses or irrigants, have generally been poorly effective in
the treatment of periodontitis, presumably due to the ina-
bility to obtain biologically significant concentrations of
drug for sufficient lengths of time within the confines of
the periodontal pocket. &7

The inherent limitations of systemic or topical chem-
otherapies led to development of local delivery systems for
the administration of antimicrobial, both antibiotics and
antiseptics. These slow-release devices allow antimicrobi-
als to be introduced directly to periodontal pockets,with
minimal systemic effects.
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U kontrolisanim klini¢kim ispitivanjima se kori-
sti nekoliko razli¢itih sistema sa lokalnim oslobadanjem
leka:

- tetraciklinska vlakna ®*

- gel sa antibioticima (metronidazol!” minociklin!! i
doksiciklin'?)

- periogip sa hlorheksidin dikluk onatom *#13.14.15.16

Svi navedeni sistemi se aplikuju subgingivalno. Hlor-
heksidin je dosad najprou¢avaniji i najdelotvomniji antisep-
tik u prevenciji nastanka plaka.!”

Antiseptik deluje protiv velikog broja Gram pozitiv-
nih i Gram negativnih bakterija, gljivica i virusa (HBV
i HIV).Mehanizam delovanja hlorheksidina zasniva se
na njegovom vezivanju za celijske membrane bakterija.
Moguce je da se jedan katjon molekula pripaja uz pelikulu
zuba, a druga katjonska molekula deluje sa bakterijama.!®
Kada se jednom adsorbuje, za razliku od drugih antisepti-
ka, potinje da deluje bakteriostatski, §to traje i duZe od 12
sati. !

U cilju usavr¥avanja sistema za subgingivalnu pri-
menu lekova vriena su opseZna ispitivanja. Od sistemna
sa lokalnim oslobadanjem najvife istraZivano sredstvo za
primenu je PerioChip (Perio Products, Jeruzalem, Izrael),
razgradiva Zelatinska plofica koja sadrZi 2,5 mg hlorhek-
gidina. Perio¢ip oslobada ovaj antiseptik u parodontalnom
dZepu u vremenskom intervalu od 7 do 10 dana, odrza-
vajuéi proseénu koncentraciju leka vecu od 125 pg/ ml
tokom 7 dana u gingivalnoj teénosti.!* Oslobadanje je naj-
vece u prvih 24 ¢asa od aplikovanja. U prvih 2 sata nakon
primene beleZe se koncentracije do 2000 pg/ ml gingival-
ne tenosti u dZzepu. Nakon dva do Cetiri dana koncentra-
cije dostizu vrednosti do 1300 pg/ ml, da bi posle tog vre-
mena lagano opadale ali ostale iznad 125 ug/ ml u prvih 8
dana. Napred navedena koncentracija je minimalna inhibi-
torna koncentracija (MIK) za vise od 99 % subgingivalnih
mikroorganizama izolovanih iz parodontalnih dZepova.?"

U svim obavljenim studijama koje su analizirane kao
metodologki koncept je kori§¢en metod podeljenih usta.

Several different drug delivery systems have been
used in controlled clinical trials:
- a subgingivally introduced fiber (that releases tet-
racycline)®?
- a subgingivally introduced gel (that releases met-
ronidazole'’, minocycline!! and doxycycline!?)
- ubgingivaly placed chip (that releases chlorhexi-
dine dicluconate) +1314.15.16
Chlorhexidine is one of the most widely studied
antiseptic. It is regarded as the “gold standard™ antiplaque
treatment.!”

Slikal. Periochip
Figure 1. Periochip

It has a broad spectrum of antibacterial activity
against both Gram - positive and Gram - negative bacteria,
anti-micotic (against candida) and anti-viral (against HBV
and HIV). The target site of chlorhexidine is the cytoplas-
mic membrane of microbes. It is possible that one kation
of chlorhexidine interacts with tooth pelicule and the
other kation interacts with membrane of bacteria.'® When
absorbed, in contrast to the other antiseptics, it acts as if
bacteriostatic more than 12 hours. '?

Recently a new approach using local delivery systems
containing antiseptics has been introduced. One such prod-
uct PerioChip (Perio Products, Jeruzalem, Izrael), is bio-
degradable, local delivery system that contains 2.5 mg of
chlorhexidine gluconate in a cross-linked, hydrolised gela-
tin vehicle. In its present formulation the chip biodegrades
and releases chlorhexidine within the pocket over 7 to 10
days, maintaing an average concentration of chlorhexidine
in the gingival crevicular fluid (GCF) greater than 125 ng/
ml for 7 days. ! When in situ, there is an initial peak of
concentration of 2000 pg/ ml chlorhexidine in GCF. After
2 to 4 days the concentration of drug reaches 1300 pg/ ml,
and than decreases but remains above 125 pg/ ml in first
8 days. Drug concentrations remains above the minimum
inhibitory concentration (MIK) for more than 99 %6 of per-
iodontal pocket flora.0

This device is used after etiotropic phase of periodon-
titis that is performed on patients with chronic periodontal
disease. Split-mouth design is used. All the studies that
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Preparat se primenjuje nakon sprovedene kauzalne tera-
pije parodontopatija. Ispitivanje je obavljano u okviru dve
grupe: kontrolne (koju ¢ine parodontalni dZepovi dubine
5 do 8mm u jednoj strani vilice kod kojih je primenjena
klasi¢na metoda obrade parodontalnih dZepova) i ekspe-
rimentalne (parodontalni dZepovi iste dubine druge stra-
ne vilice kod kojih je pored obrade parodontalnih dZepova
aplikovan i perio€ip). Klini¢ko stanje parodontalnih tkiva
je verifikovano slede¢im klini¢kim parametrima:

1. plak indeks (Silness & Loe) —PI

2. indeks krvarenja gingive (Muhlemann) — IKG

3. dubina parodontalnih dZepova — DPDZ,

4. nivo pripojnog epitela— NPE

Parametri su beleZeni nakon 1, 3, 6 i/ili 9 meseci (u
zavisnosti od istraZivanja). Na kontrolnom pregledu posle
3 meseca, sprovedeno je uklanjanje svih ¢vrstih i mekih
supragingingivalnih naslaga i u eksperimentalne parodon-
talne dZepove, kod kojih je zabeleZena dubina veéa od 5
mm ponovo je aplikovan periofip. Pacijentima je saveto-
vano da ne koriste zubni konac ili bilo koji rastvor za ispi-
ranje usta u periodu od 10 dana, da ne bi doélo do pomera-
nja ¢ipa u parodontalnom dZepu.

A [

1

evaluated effectiveness of subgingivally placed periochip
were performed for comparison of two treatments: scaling
and root planing alone (SRP) versus SRP plus periochip.
Patients were considered eligible if they had periodontal
pockets =5mm in depth that bled on probing. The follow-
ing clinical parameters were recorded at baseline and after
1, 3,6 and/or 9 months:
1. Plaque index (Silness & Loe) —PI

2. Bleeding on probing (Muhlemann) — BOP

3. Probing depth — PD

4. Clinical attachment level — CAL

At 3 months recall visit, all the pockets that remained
5 mm or more in depth received subgingival re-treatment.
Additionally, tha target sites of the experimental group
received a new chlorhexidine chip. Patients were asked
not to use dental floss for 10 days to avoid displacement
of the chlorhexidine chip, or any kind of chemotherapeu-
tic mouthrinses or oral irrigation devices during the study
period.

Slika 2. Sondiranje parodontainog diepa g raduisanom parodontalnom
sandom

Figure 2. Periodontal pocket probing wusing a gradviated pericdontad
probe

Slika 3. Obrada parcdontalnog depa kiretom
Figure 3. Scaling and root planing
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Slike 4,5 Aplikovanje periofipa sa hlorheksidinom w parodontalni dEep 33 mezijaino
Figures 4,5 Chlorhexidine periochip aplication i the mesial pericdontal pocket 33

Soskolne i sar* su ispitivali efikasnost resorptivnog
periotipa sa hlorheksidinom primenjenog u parodontalne
dzepove. Ispitivanje je sprovedeno na 118 odraslih pacije-
nata sa parodontopatijom. Rezultati istra?ivanja su pokaza-
li da je smanjenje dubine parodontalnih dzepova (DPDZ),
nakon 3 i 6 meseci bilo znatajno vece (Sto je i statisticki
potvrdeno) kod dzepova gde je uz konvencionalnu meto-
du primenjen hlorheksidinski perio¢ip, nego kod dZepova
gde je primenjena samo konvencionalna metoda. Vredno-
sti nivoa pripojnog epitela (NPE) posle 3 i 6 meseci su bile
manje u dzepovima gde je primenjen hlorheksidinski perio-
¢ip nego tamo ede nije primenjen. Ta znacajnost razlika je
i staticki potvrdena za nivo p=0,05. Na kontrolnom pregle-
du, godinu dana kasnije, utvrdeno je i znatajno pobolj$anje
vrednosti NPE u dZepovima gde nije primenjen perio¢ip. U
toku eksperimenta, nakon 3 i 6 meseci, doslo je do smanje-
nja dubine parodontalnih dzepova, atime i promene njihove
distribucije u smislu povecanja broja dzepova manje dubi-
ne, §to je i statisticki potvrdeno (p < 0,0001). U zakljucku
istraZivanja navodi se da je procenat parodontalnih dzepo-
va, ¢ija je dubina smanjena za 2 i vife mm, bio veéi tamo
gde je kori§cen perioCip. Statistitke znatajnosti razlika ovih
vrednosti uotene su i posle 3 i posle 6 meseci. Sto se tite
vrednosti indeksa krvarenja gingive (IKG) uoten je njihov
mali pad, ali bez statisticki znacajnih razlika.

Jeffcoat i sar.'* su sproveli istraZivanje na 447 paci-
jenata obolelih od parodontopatije. Rezultati njihovog
istraZivanja nakon 9 meseci pokazuju statisticki zna¢ajno
veée smanjenje vrednosti DPDZ (p < 0,001) u dZepovima
gde je primenjen periofip nego kod dZepova gde je prime-
njena samo konvencionalna metoda ili dZepova gde je uz
konvencionalnu metodu primenjen placebo ¢ip. Vrednosti
NPE u dZepovima gde je primenjen periocip su na kraju
eksperimentalnog perioda manje nego u dZepovima gde on
nije primenjen. Znacajnost razlika je potvrdena statistic-
ki za nivo p <0,05. Navedeni rezultati, koji se ti¢u vred-
nosti DPDZ i NPE su u saglasnosti sa rezultatima studije

Soskolne et al.* were evaluated the safety and effi-
cacy of a degradable, subgingivally placed drug delivery
system containing chlorhexidine in a multi-center study
of 118 patients with moderate periodontitis. At 3 and 6
months the pockets in test quadrants showed a signifi-
cantly greater reduction in periodontal pocket depth (PPD)
than the pockets treated by SRP alone (p <0.0001). CAL
showed a similar, but less marked improvement over the
study period. The improvement in CAL obtained with the
chlorhexidine was greater than obtained by SRP alone at
3 and 6 monts. The differences reach significance at the
6 —month visit only (p <@Q03). One year later, greater
improvements were found in CAL values in the group
with pockets that received SRP alone. The probing depth
distribution per patient was similar both treatment groups.
This shift was significantly greater in the chlorhexidine
treated sites at 3 and 6 monts (p < 0.0001). There was a
significant reduction in the percentage of sites with vis-
ible bleeding on probing for both groups, but they did not
reach significant difference.

Jeffcoat et al.'* performed two duble-blind, rand-
omized, placebo controlled multi-center clinical trials on
447 patients. Significant reduction of probing depth at 9
months was observed in the chlorhexidine chip plus SRP
treatment group compared with both control treatment
groups, SRP alone and placebo chip plus SRP (p< 0.001).
A significant improvement in CAL was observed at 9
months in the chlorhedine chip plus SRP treatment group
compared to both control treatment groups fp <€0.03).
These results in those sites that received SRP plus chlo-
rhexidine chip was in accordance with the results report-
ed by Soskolne et al*. There was a statistically significant
reduction in BOP in control group compared to test group
at 9 months (p <0.03), that was in accordance to Grisi et
al 1%,

In the study by Grisi et al ! it was reported that the
gingival recession (GR) obtained by the SRP plus chlo-
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Soskolne i sar *. Medjutim,vrednosti IKG u dZepovima su
posle 9 meseci bile statisticki znafajno manje u dZepovi-
ma (p <0,05) gde hlorheksidinski perio€ip nije bio prime-
njen u odnosu na dZepove u kojima je on bio primenjen. (p
<0,05), §to su potvrdili i Grisi i sar ®1 objasnili lokalnom
mehani¢kom iritacijom perio€ipom.

Sliénu metodologiju ispitivanja su primenili i Grisi
gar.'? u cilju procene efikasnosti primene perio¢ipa. U ovoj
studiji je zabeleZen veci porast vrednosti recesije gingive
(RG) u parodontalnim dZepovima gde je primenjen peri-
ofip sa hlorheksidinom u odnosu na dZepove gde on nije
primenjen. Ove rezultate autori studije objadnjavaju vecim
smanjenjem eksudativne inflamacije gingive i sledstvenim
smanjenjem DPDZ u grupi gde je primenjen perio¢ip nego
u dZepovima gde nije primenjen. Moguc¢i razlog ovakvim
rezultatima je i mehanicka trauma uzrokovana ponovnom
primenom perio€ipa u parodontalnim dZepovima nakon
3 i 6 meseci. Znatajno smanjenje vrednosti IKG je zabe-
leZeno u parodontalnim dZepovima gde nije primenjen
periotip.Smanjenje vrednosti DPDZ u depovima sa pri-
menjenim perio¢ipom (1,7mm u odnosu na poletak ispiti-
vanja) je bilo vece u ovoj studiji u poredenju sa vrednosti-
ma koje su dobili Soskolne i sar.* (0,84mm) i Jeffcoat-a i
sar.!* (0,80mm). Razlike u dobijenim rezultatima se mogu
objasniti donekle razli¢itom metodologijom ispitivanja, tj.
ponovnom aplikacijom hlorheksidinskog perio€ipa posle 3
i 6 meseci u ispitivanju Soskolnog. Srednja vrednost NPE
u dZepovima gde je primenjen perio¢ip je iznosila 0,60
mm, i slitna je rezultatima NPE koje su objavili Soskolne
i sar.*(0,47mm) i Jeffcoat-a i sar'* (0,74 mm). Posle verifi-
kovanja klini¢kih parametara, uraden je mikrobiologki test
— BANA (N- benzoyl-DL — arginine-2- naphthylamide).
Ovaj test se koristi za dokazivanje prisustva bakterija Beac-
teroides forsythus, Treponema denticola i fili Porphyro-
monas gingivadis Dobijeni rezultati BANA testa odstupa-
ju od ofekivanih. Test je bio pozitivan, tj. ukazivao je na
prisustvo navedenih mikroorganizama ve¢ posle 3 meseca.
Autori smatraju da je test bio pozitivan zbog neefikasno
sprovedenog konvencionalnog lefenja ili zbog rekoloni-
zacije mikroorganizama iz susednih lokaliteta kao §to su
jezik i tonzile.?!

Rezultati dobijeni nakon primene periofipa se ne
razlikuju zna¢ajno u odnosu na rezultate studija u kojima
je ispitivana efikasnost primene sistema sa lokalnim oslo-
badanjem antibiotika, kao &to je tetraciklin®?? ili minoci-
klin.!'! Stoga, izgleda da vrsta antibakterijskog sredstva
nije odlu¢ujuéi faktor za postizanje boljih klinickih rezul-
tata. Prednost upotrebe antiseptika, kao §to je hlorheksidin
jeste da je moguénost nastanka bakterijske rezistencije pri
njegovoj primeni minimalna, %7

U slufajevima kada dubina parodontalnog dZepa
dostize vrednost od 5 mm i vife, obrada parodontalnog
dZepa postaje manje efikasna metoda u ledenju. %3¢
Dopunska primena antimikrobnih sredstava doprino-
i postizanju boljih terapijskih rezultata. Dokazano je da
je sistemska primena antibiotika efikasna u agresivnim

16

rhexidine chip treatment was greater than obtained by SRP
alone. That may be related to greater reduction in the gin-
gival margin inflammation, as well as to the mechanical
trauma caused by additional applications of the chlorhexi-
dine chip after 3 and 6 months. Both treatment groups pre-
sented marked reduction in the percentage of sites with
visible BOP throughout the study. A greater reduction
in BOP values was shown in favour of control group, p
< .05, The PD reduction in the SRP plus chlorhexidine
chip group (1.7 mm) was greater than observed in stud-
ies by Soskolne et al. # (0.84mm) and Jeffcoat-a et al.
(0.80mm). The majority of pockets received a second
application of chlorhexidine at 3 and 6 months, while the
controls only received a supragingival profilaxis. There-
fore, differences in results may be explained by different
metodology of investigation. The mean attachment gain
of 0.60 mm in those sites that received SRP plus chip
was in accordance with the results reported by Soskolne
et al.*(0.47mm) and Jeffcoat-a et al!* (0.74 mm). After
recording clinical parameters, a microbial chairside test,
BANA test (N- benzoyl-DL — arginine-2- naphthylamide)
was used to verify the presence of Bacteroides forsythus,
Treponema denticola andior Porphyromonas gingivalis.
The data of the present investigation were in contrast to
the expected finding that the adjunctive use of the chip
plus SRP would provide greater improvement in the
results. This result should be considered with some cau-
tion because the first re-evaluation was performed only 3
monts after the baseline. The interval of 3 months between
the treatment and the first re-evaluation did not allow to
determine whether the percentage of BANA positive
results was due to an infective treatment or to a recoloni-
sation of the target pockets by those periodontopathogenic
microorganisms, such as tongue, tonsils and mucous mem-
branes. ?!

The presenting results concerning the subgingival
placement of a chlorhexidine chip are in accordance with
previous studies, which demonstrated that local deliv-
ery antibiotics, such as tetracycline *22 or minocycline.!!
Therefore, it seems that the choice of the antibacterial
agent is not critical to the clinical result. The use of an
antiseptic such as chlorhexidine, however, has the advan-
tage of having a minimal, if any, potential to induce resist-
ant bacterial resistance. 57

As the depth of periodontal pockets increases more
than 5 mm, SRP becomes progressively less effective %36
For periodontal pockets =5 mm, the adjunctive use of an
antimicrobial may be necessery to enhance the therapeu-
tic effect. This has led to he adjunctive use of antibacterial
agents, usually in the form of irrigants or systemic antibi-
otics, to overcome the limited efficacy of the convencional
treatment. Systemic antibiotics have proved to be effective
in aggressive periodontal diseases. Systemic antibiotics
require the administration of large doses and show poten-
tial for the development of bacterial resistance. Even the
local delivery of antibiotics may have the potential for the
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formama parodontopatija. Medjutim, posle dugotrajne
gistemske primene antibiotika postoji moguénost razvoja
bakterijske rezistencije, nekih sporednih efekata i interak-
cije medu lekovimaNastanak bakterijske rezistencije je
opisan i posle lokalne primene antibiotika®.

U le€enju gingivitisa i parodontopatija dugo se kori-
ste lokalna sredstva, kao efikasna dopunska antimikrob-
na terapija. Medutim,rastvori hlorheksidina, koji se kori-
ste kao sredstva za ispiranje usta, nedovoljno su efikasni
u lefenju parodontopatija, zbog nemoguénosti da odrZe
biologki znafajne koncentracije leka u dovoljno dugom
vremenskom intervalu u parodontalnom dZepu 7. Osim
toga, kada se hlorheksidin koristi kao sredstvo za ispiranje
usta u vremenskom periodu duZem od 2 nedelje dovodi
do brojnih lokalnih neZeljenih efekata: prebojavanje zuba
i jezika, promene ukusa, a zabeleZeni su i slu¢ajevi aler-
gijskih reakcija u vidu erozija oralne sluznice i obostranog
oticanja parotidnih pljuvaénih Zlezda.?? Opisani neZeljeni
efekti ograni¢avaju njegovu dugotrajnu upotrebu.

Prvi sistemi za lokalno oslobadjanje lekovitih sup-
stanci u parodontalnom dZepu su bili nerazgradljivi: akril-
ne trake, etil-celulozni polimer filmovi, etil-vinil- acetatne
trake i monoliticka vlakna. Nerazgradljivi sistemi imaju
brojne nedostatke: dugo vreme aplikacije, nepotpuno oslo-
badanje lekovitih svojstava i moguénost zaostajanja delo-
va sistemna za lokalnu isporuku leka, §to moZe da pogorda
stanje inflamiranog tkiva. Navedeni problemi su refeni
uvodjenjem razgradljivih sistema. Prednost razgradljivih
gistema je u tome §to ne zahtevaju uklanjanje sa mesta
postavljanja, a iskori§éavanje lekovite supstance je pobolj-
gano.Primena ¢ipa u parodontalnom dZepu u trajanju od 3
dana je pokazala kratkoroéne efekte.?® Medutim, kontinu-
irana primena hlorheksidina u trajanju od 6 do 9 dana ima
dugotrajnije antibakterijske efekte i klinicke rezultate.*”
Utvrdeno je da i tetraciklini zahtevaju priblizno isto vreme
primene.? Stoga, sistemi sa oslobadanjem koji otpuitaju
aktivne sastojke u kratkom vremenskom intervalu, zahte-
vaju ponavljanu primenu. Prethodne studije su pokazale da
su antimikrobni efekti kratkoro¢ni nakon trodnevne prime-
ne perio- ¢ipa, ali se odrZavaju i do 11 nedelja posle pri-
mene od 6 do 9 dana. Najéesci neZeljeni efekti uzrokovani
primenom hlorheksidinskog perio€ipa su bili: nelagodnost,
bol i osecaj stranog tela u gingivi, svrab kao i edem gin-
give, prolazna zubobolja, apsces gingive. Ovaj poslednji
neZeljeni efekat je bio neznatan i prolazan, sa spontanom
rezolucijom u toku nekoliko dana.

Klini¢ke studije su pokazale da je primena perio¢i-
pa kao pomocnog sredstva u toku obrade parodontalnih
dZepova efikasnija u poredenju sa obradom parodontalnih
dZepova kao jedinom metodom.*13 141516 Rezultati ispiti-
vanja u grupi sa periofipom su bili izraZeniji kada je on
zamenjen u dZepu svakih 3 meseca.*!* Pored toga, sred-
stva sa lokalnim oslobadanjem leka se mogu primeniti i
u toku faze odrZavanja postignutih terapijskih rezultata,
kada dolazi do pobolj$anja ostalih klini¢kih znakova paro-
dontopatije.!?

development of bacterial resistance.?® Several different
local drug delivery systems have been developed and used
in controlled clinical trials, including antibiotics (tetracy-
cline, minocycline), metronidazole and chlorhexidine.

Due to the infective nature of periodontal disease sev-
eral local devices have been used to overcome the limited
efficacy of convencional periodontal treatment. Pocket
irrigation with antibacterial agents, such as chlorhexidine
solution, is less effective in the treatment of periodontitis
becuse it has been short term end episodic.” Local, revers-
ibile side effects to chlorhexidine mouthrinse use for more
than 2 weeks may occur, primarily brown staining of the
teeth, tongue and transient impairment of taste percep-
tion and some cases of allergic reactions (erosions of oral
mucosa and parotid gland) swelling. 2* For that reason,
these side effects limit its long term of application.

At first, there were numerous nonbiodegradable
systems for subgingival use such as: acrylic strips, ethyl-
celulous polimer films, ethyl-vinil acetate strips and mon-
olythic fibers. Disadvantages of nonbiodegradable systems
are: a long aplication time and uncomplete delivery of
antimicrobial agent. Removing these systems have to be
complete because residual particles may induce systemic
effects. Because it is biodegradable, the chlorhexidine chip
does not have to be removed. Additionally, the subgingi-
val bacterial flora were markedly supressed, effects which
were evident up to 11 weeks after administration.!®
The duration of pocket exposure to the drug is probably
the most critical factor in determing the efficacy of treat-
ment. The sustained exposure of the pocket enviroment to
chlorhexidine for 3 days showed a short-tenm antibacterial
effect. 2 However, a continious 6 to 9 day exposure gave
long-lasting antibacterial and clinical results. %7 Tetracy-
cline seems to require a similar time of exposure. &

The most frequent adverse events observed in the
chlorhexidine chip treatment group were discomfort, pain,
local irritation,toothache, aching, throbbing and gingival
oedema. Gingival abscessus were found !%, however, this
side effect was minor and transient, with resolution usu-
ally complete within a few days, and requiring no inter-
vention or medication.

The results of previous studies therefore have showed
the chlorhexidine chip was an effective adjunct to SRP in
the treatment of periodontal disease. 13141518 These addi-
tional benefits were even more evident when the chip was
replaced every 3 months during maintenance phase thera-

py. 4,14,15
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