
YYrrdd..DDooçç..DDrr..  OOrraall  SSÖÖKKÜÜCCÜÜ**

DDrr..  HHaakkaann  ÖÖZZDDEEMM‹‹RR****

YYrrdd..DDooçç..DDrr..  RRuuhhii  NNAALLÇÇAACCII******

DDooçç..DDrr..  ‹‹ssmmaaiill  MMAARRAAKKOO⁄⁄LLUU********

DDooçç..DDrr..  HHaassaann  BBAABBAACCAANN******

YYaazz››flflmmaa  aaddrreessii::
CCoorrrreessppoonnddiinngg  AAuutthhoorr::

Dr. Oral SÖKÜCÜ
Gaziantep Üniversitesi, Difl

Hekimli¤i Fakültesi
Ortodonti Anabilim Dal›,

27300 Gaziantep / TURKEY
Faks: +90-346-3610610

E-mail: almanoral@hotmail.com

*Gaziantep Üniv. Diflhek.
Fak. Ortodonti A.D.

Gaziantep, **Cumhuriyet
Üniv. Diflhek. Fak.

Periodontoloji A.D. Sivas,
***Cumhuriyet Üniv. Diflhek.

Fak. Ortodonti A.D. Sivas,
****Selçuk Üniv. Diflhek. Fak.

Periodontoloji A.D. Konya /
*Gaziantep Univ. Faculty of

Dentistry Dept. of
Orthodontics, Gaziantep,

**Cumhuriyet Univ. Faculty of
Dentistry Dept. of

Periodontology, Sivas,
****Cumhuriyet Univ. Faculty

of Dentistry Dept. of
Orthodontics, Sivas, Selçuk

Univ. Faculty of Dentistry
Dept. of Periodontology,

Konya, Turkey

ÖÖZZEETT

Çal›flmam›z›n amac› debonding iflle-
minin a¤›z kokusuna olan etkisini ince-
lemektir. Çal›flmam›z üç gruptan olufl-
maktad›r.

Birinci grup 20 bireyden ve bir ay içe-
risinde debond iflleminden geçecek bi-
reylerden oluflmaktad›r. ‹kinci grup da 20
bireyden ama hala sabit tedavisi süren
hastalardan oluflmaktad›r. Son grup ise
kontrol grubu olarak hiçbir tedavi görme-
yen hastalardan oluflmaktad›r. Bireylerin
a¤›z kokusu, gingival ve plak indeksi ay-
n› periodontolog taraf›ndan de¤erlendi-
rilmifltir. Ölçümler debonding öncesi
(T1), debondingden 1 hafta sonra (T2) ve
4 hafta sonras› yap›lm›flt›r (T3). Ayn› dön-
mede bu ifllemler di¤er braket ve kontrol
grubuna uygulanm›flt›r. Bilgiler üç yönlü
ANOVA testi ile de¤erlendirilmifltir. Fark
ç›kt›¤› durumlarda Bonferroni testi uygu-
lanm›flt›r. Gruplar aras› farklara Mann
–Whitey U testi ile bak›lm›flt›r.

Bireylerde debonding sonras› a¤›z ko-
kusunda belirgin olarak bir azalma bu-
lunmufltur (P<0.05). Bir ay sonraki öl-
çümlerde debonding ve braket gruplar›-
n›n de¤erlerinde bir fark bulunamam›flt›r
(P>0.05). Kontrol grubunun ölçümlerin-
de bir fark yoktur (P>0.05). Gruplar aras›
k›yasland›¤›nda tüm ölçüm zamanlar›n-
da fark bulunmufltur. (P<0.05).

Braketleme a¤›z kokusunda art›fla se-
bep olmaktad›r. Ancak, debonding sonra-
s› a¤›z kokusu tekrar kabul edilebilir bir
seviyeye gelmektedir. A¤›z sa¤l›¤›n› de-
¤erlendirmede a¤›z kokusu da GI ve PI
gibi bir belirleyici gösterge olabilir. (Türk
Ortodonti Dergisi 2009;22:147-154)

AAnnaahhttaarr  KKeelliimmeelleerr::  A¤›z kokusu,
Braket, Debonding.

SSUUMMMMAARRYY

The objective of this study was to eva-
luate the affect of debonding on oral ma-
lodor.

This study consists of three groups.
The first group (debonding group) inclu-
ded 20 subjects with brackets and would
be debonded in a month. The second
group (bracket group) included 20 sub-
jects who still undergone orthodontic tre-
atment with brackets. The last group is a
control group who did not receive ortho-
dontic treatment.

Oral malodor measurements, Gingival
and Plaque Index scores were recorded
in each group by same periodontist. Me-
asurements were taken in first study gro-
ups before debonding (T1), 1 week after
debonding (T2) and 4 weeks after bon-
ding (T3). At the same time the measure-
ments were applied to the second and
control group. Data’s were evaluated
with three way ANOVA test. Bonferroni
test were assessed when significant diffe-
rences between the measurements were
exist. Mann-Whitney U- test was used to
compare both groups.

Oral malodor, significantly decrea-
sed after debonding (P<0.05). One
month after debonding the parameters
were stable on debonding group and
bracket group. (P>0.05). Control group
did not show differences in all measure-
ments. The comparison between groups
showed significant differences between
groups (P<0.05).

Bonding brackets cause to increase on
oral malodor. However, after debonding
immediately oral malodor reached to the
acceptable scores. Oral malodor could
be another indicator to evaluate the oral
health as Gingival and Plaque index sco-
res. (Turkish J Orthod 2009;22:147-154)

KKeeyy  WWoorrddss: Oral malodor, Fixed app-
liance, Debonding.
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GG‹‹RR‹‹fifi
Kelime anlam› olarak halitosis terimi latin-

ce halitus (nefes) ve yunanca  -osis (patolojik
süreç oluflumu) sonekinden türemifltir (1). Li-
taratürde, halitosis; a¤›z bofllu¤undan ç›kan
hofl olmayan, rahats›z edici kokuyu tan›mla-
yan genel bir terimdir (2). Alt ve üst solunum
yollar›n›n, gastrointestinal yollar›n enfeksi-
yonlar›, karaci¤er ve böbrekleri tutan baz›
metabolik hastal›klar gibi birçok a¤›z d›fl› pa-
tolojik durum a¤›z kokusuyla iliflkilendiril-
mektedir (3). Bununla birlikte, klinik araflt›r-
malar tüm kötü nefes kokular›n›n %90 civar›-
n›n a¤›z kaynakl› oldu¤unu göstermifltir. E¤er
halitosis a¤›z bofllu¤u kaynakl›  ise oral malo-
dor (kötü a¤›z kokusu) olarak bilinir. Buna
ço¤unlukla; dil, tükürük ve dental plaktaki
mikrobiyal metabolizmalar yol açar (4).
Gram negatif anaeroblar yüksek seviyelerde
uçucu sülfür bilefliklerini oluflturarak halitosis
oluflumuna en büyük katk›y› sa¤larlar
(5).A¤›z bofllu¤u kaynakl› halitosisi oluflturan
uçucu sülfür bilefliklerinin (USB), ana bile-
flenleri temel olarak hidrojen sülfit (H2S), me-
tilmerkaptan (CH3SH) ve daha az seviyede
dimetilsülfiddir (CH3SCH3) (6).

Say›ca fazla, derin ve kanama e¤ilimli pe-
riodontal ceplerde uçucu sülfür bileflikleri-
nin nefesteki miktar› artar, buda USB seviye-
lerinin, derin periodontal ceplerle olan iliflki-
sini göstermektedir (7). Braketler, ark telleri
ve di¤er aparey bileflenleri hem plak biriki-
minde odak olufltururlar hem de pla¤› uzak-
laflt›rmaya engel olurlar dolay›s›yla gingiviti-
si tetiklerler (8 ). Özellikle braket kenarlar›n-
daki plak, potansiyel olarak sert doku zarar›
oluflturma kabiliyeti olan karyojenik bakteri-
leri bar›nd›r›r (9).

Kötü a¤›z kokusunun seviyesi ve do¤as›
güvenilir ,hassas , do¤ru ve kesin deneysel
tekniklerle de¤erlendirmeyi gerektirir.Kötü
a¤›z kokusunu de¤erlendirmede 3 ana metod
vard›r bunlar; organoleptik, gaz kromatogra-
fisi, ve tafl›nabilir sülfid monitörü metodlar›-
d›r. Tafl›nabilir sülfid monitörleri (Halimeter,
Interscan Corp., Chatsword, CA, ABD) USB
ölçülmesinde kullan›l›r.

Bu çal›flman›n amac›; kötü a¤›z kokusu
aç›s›ndan, sabit ortodontik tedavi görmeye
devam eden vakalarla, debonding yap›ld›k-
tan sonraki vakalar› karfl›laflt›rmakt›r.

IINNTTRROODDUUCCTTIIOONN
Halitosis is a lyrical term derived from la-

tin halitus (breath) and the greek suffix osis
(condition, action of a pathologic process)
(1). In literature, halitosis is a general term
used to describe an unpleasant or offensive
odor emanating from the oral cavity (2). Se-
veral nonoral pathological conditions have
been related to oral malodor, including infec-
tion of the upper and lower respiratory tracts,
the gastrointestinal tract, and some metabolic
diseases involving the kidneys or the liver (3).
However, clinical surveys have shown that
around 90% of all bad breath odors originate
in the mouth. If halitosis originates from the
oral cavity it is known as oral malodor. This
usually caused by microbial metabolism
from the tongue, saliva or dental plaque (4).
Gram-negative anaerobes bear the greatest
responsibility for halitosis, generating of high
levels of volatile sulfur compounds (5). Vola-
tile sulfur compounds (VSC) mainly hydrogen
sulfide(H2S), methyl mercaptan (CH3SH) and
to a lesser extent, dimethyl sulphi-
de(CH3SCH3) are the major components of
halitosis originating in the oral cavity (6).

It is shown that VSC levels in the mouth
correlate with the depth of periodontal poc-
kets, and that the amount of VSCs in the bre-
ath increase with the number, depth and
bleeding tendency of the periodontal pockets
(7). Brackets, archwires, and other appliance
components are both a focus for plaque ac-
cumulation and an obstruction to plaque re-
moval; thereby promoting gingivitis (8). Pla-
que also harbors cariogenic bacteria potenti-
ally capable of hard tissue damage, especi-
ally at the bracket margins (9).

Evaluations of the nature and level of oral
malodour require reliable, sensitive, accurate
and precise experimental techniques. There
are three main methods for assessment of oral
malodor: organoleptic, gas chromatography
and portable sulphide monitor (10). Portable
sulphide monitor (Halimeter, Interscan Corp.,
Chatsword, CA, USA ) used to measure vola-
tile sulphur compounds.

The aim of this study was to assess oral
malodor after debonding with cases who still
undergoing fixed orthodontic therapy.
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BB‹‹RREEYYLLEERR  vvee  YYÖÖNNTTEEMM
Çal›flmam›z›n yap›labilmesi için bölgesel

etik kuruluna baflvurulmufl ve gerekli izin
al›nm›flt›r. Seçilen hastalarda sa¤l›k durumla-
r›n›n iyi olmas›, daha önce ortodontik tedavi
görmemifl, ortognatik cerrahi gereksinimi ol-
mayan, 12-15 yafl aral›¤›nda olan bireyler
aras›ndan seçilmifltir. A¤›z hijyeni yeterli ol-
mayan hastalar çal›flman›n d›fl›nda b›rak›ld›-
lar. ‹lk grup, braket ile ortodontik tedavi gör-
müfl ve 1 ay içinde debond yap›lm›fl 20 birey-
den (9 k›z ve 11 erkek) oluflmaktad›r. ‹kinci
grup da 20 bireyden (13 k›z ve 7 erkek) ve te-
davisi hala devam eden bireylerden oluflmak-
tad›r. Son grup ise hiç ortodontik tedavi gör-
meyen kontrol grubundan oluflmaktad›r. Tab-
lo 1 örneklerinin ortalama yafllara göre da¤›-
l›m›n› gösterir. Her grupta 1- a¤›z kokusu, 2-
gingival indeks (GI) ve 3- plak indeksi (PI) ay-
n› periodontolog (HÖ) taraf›ndan veri olarak
kaydedildi. Ölçümler birinci çal›flma grubun-
dan debonding öncesi (T1), debonding iflle-
minden 1 hafta sonra (T2) ve debonding iflle-
minden 4 hafta sonra al›nd› (T3).Ayn› zaman-
da ölçümler 2. gruba ve kontrol gruplar›na da
uyguland›.

AA¤¤››zz  KKookkuussuu  ÖÖllççüümmlleerrii
A¤›z kokusu de¤erleri, 4 kategoriye bölün-

dü ve normal (0-100 ppb aras›nda de¤iflen
de¤erler için), zay›f (101-150 ppb), kuvvetli
(151-300 ppb)  ve çok kuvvetli (>301 ppb)
(11) olarak s›n›fland›r›ld›. Her örnek, ölçüm
almadan önceki  60 sn süresince a¤z›n› kapa-
l› tutmas› söylendi. Plastik uç oral mukoza ve
dile de¤dirilmeden, dil dorsumunun  posteri-
or bölgesinin üst k›sm›na yerlefltirildi. Ölçüm
s›ras›nda nefes almaya izin verilmedi. A¤›z
yaklafl›k 1.5 cm aç›k b›rak›ld› ve en yüksek
de¤er kaydedildi. Ölçümler ayn› flekilde tek-
rarland› ve esas de¤er hesapland›.

PPII  ÖÖllççüümmlleerrii
Plak indeksi diflin dört yüzeyinden (mezi-

al, distal, bukkal ve lingual ) kaydedildi,ve
her difl için servikal bölgedeki supragingival
plak miktar› de¤erlendirildi. Plak indeksi için
skorlar flöyle belirlendi;  0, difleti bölgesinde
plak yok; 1, sadece difl yüzeyinde sondun
gezdirilmesiyle belirlenen ,serbest difleti ke-
nar› ve komflu difl dokusuna yap›flm›fl plak ta-
bakas›; 2, difleti cebi ve gingival marjinde
ve/veya komflu difl yüzeyinde ç›plak gözle

SSUUBBJJEECCTTSS  aanndd  MMEETTHHOODDSS
Ethical approval was granted by local ethi-

cal committee and permission was given for
this randomized controlled trial. All patients
met the inclusion criteria: good general he-
alth, aged from 12 years old to 15 years old,
no previous orthodontic treatment, patients
requiring orthognatic surgery, patients with
unsatisfactory oral hygiene were excluded
from the study. The first group included 20
subjects (9 girls and 11 boys) who undergone
orthodontic treatment with brackets and wo-
uld debond in a month. The second group
included 20 subjects (13 girls and 7 boys)
who still undergone orthodontic treatment
with brackets. The last group is a control gro-
up who did not receive any orthodontic tre-
atment. Table 1 shows the distribution, avera-
ge ages, of the subjects. 

We recorded the following outcomes: (1)
oral malodor measurements, (2) gingival In-
dex (GI) and (3) plaque Index (PI) were recor-
ded in each group by same periodontist
(H.Ö.). Measurements were taken in first
study groups before debonding (T1), 1 week
after debonding (T2) and 4 weeks after bon-
ding (T3). At the same time the measure-
ments were applied to the bracket and con-
trol group. 

OOrraall  MMaallooddoorr  MMeeaassuurreemmeennttss
Oral malodor values were divided into fo-

ur categories and classified as normal (for va-
lues ranging from 0 to 100 parts per billion
[ppb]), weak (101 to 150 ppb), strong (151 to
300 ppb), or very strong (>301 ppb) (11).

Each subject kept the mouth closed for 60
seconds prior to sampling. A plastic straw
was inserted and positioned above the poste-
rior portion of tongue dorsum. Not touching
oral mucosa or the tongue. Breathing was not
allowed during sampling. The mouth was
kept open by approximately 1.5 cm, and the
peak value was recorded. Measurements we-
re duplicated and the mean value was calcu-
lated (Fig 1).   

PPII  MMeeaassuurreemmeennttss
The PI was recorded at four tooth surfaces

(mesial, distal, buccal, and lingual), and the
quantity of supragingival plaque on the cervi-
cal area was assessed for every tooth. The
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görülebilen orta dereceli yumuflak eklenti bi-
rikintileri mevcut;ve 3, difleti cebi ve/veya
gingival marjinde ve komflu difl yüzeylerinde
çok miktarda yumuflak eklenti mevcut (12). 

GGII  ÖÖllççüümmlleerrii
Gingival indeks; mesial, distal, bukkal ve

lingual yüzeylerden manuel olarak periodon-
tal sondla ölçüldü (Williams periodontal son-
du, Hu-friendy,Chicago,IL). Kanama, e¤er
sondlamadan sonraki 30 sn içinde görüldüy-
se kaydedildi. GI için skorlar flöyle belirlendi;
0, normal difleti; 1, hafif derecede enflamas-
yonlu, renkte hafif de¤ifliklik, hafif ödemli ve
palpasyonda kanama yok; 2, orta derecede
enflamasyonlu, k›rm›z›, ödemli, parlak ,ve
sondlamada kanamal› ; ve 3 , ciddi enflamas-
yonlu ,ciddi k›rm›z›l›k mevcut ve ödemli, ül-
sere ve kendili¤inden kanamaya e¤ilimli (13).
Grup skoru; sonradan bireysel skorlar›n hep
beraber toplan›p, toplam›n hasta say›s›na bö-
lünmesiyle hesapland›.

‹‹ssttaattiissttiikksseell  MMeettoott
‹statistiksel analizler SPSS bilgisayar yaz›l›-

m› (Versiyon 15.0, SPSS, Chicago III, ABD)
kullan›larak yap›ld›. Çoklu karfl›laflt›rmalar üç
yönlü ANOVA testi ile yap›ld›. Guruplar veya
ölçümler aras›nda istatistiksel olarak önemli
farklar bulundu¤unda Bonferroni testi uygu-
land›. Gruplar›n karfl›laflt›r›lmas›nda Mann-
Whitney U-testi kullan›ld›.

scores for PI were defined as follows: 0, no
plaque in the gingival area; 1. a film of pla-
que adhering to the free gingival margin and
adjacent area of the tooth that could be re-
cognized only by running a probe across the
tooth surface; 2, moderate accumulation of
soft deposits within the gingival pocket and
on the gingival margin and/or adjacent tooth
surface that could be seen by the naked eye;
and 3, abundance of soft matter within the
gingival pocket and/or on the gingival margin
and adjacent tooth surface (12).

GGII  MMeeaassuurreemmeennttss
GI was recorded on the mesial, distal,

buccal and lingual surfaces with a manula
periodontal probe (Wiliams periodontal pro-
be, Hu-Friedy, Chicago, IL, USA) Bleeding
was recorded if it occurred within 30 sec of
probing. Scores for GI was defined as fol-
lows: 0, normal gingival; 1, mild inflammati-
on, slight change in color, slight edema, and
no bleeding on palpation; 2, moderate inf-
lammation, redness, edema and glazing, and
bleeding on probing; and 3, severe inflam-
mation, marked redness and edema, ulcerati-
on, and tendency to spontaneous bleeding
(13). The group score was subsequently cal-
culated by adding together the individual
scores and dividing the total to the number of
patients included.

fifieekkiill  11..  Halimeter ölçüm

cihaz›.

FFiigguurree  11..  The halimeter

instrument
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BBUULLGGUULLAARR
A¤›z kokusu GI ve PI indekslerinin ortala-

ma de¤erleri Tablo 2-4’te gösterilmektedir.

AA¤¤››zz  KKookkuussuu  
Debonding gurubunda ; debonding önce-

si ve sonras› , ( T1-T2 ) debonding öncesi
–debondingden  4 hafta sonra (T1-T3) a¤›z
kokusu de¤erlendirildi¤inde fark önemli bu-
lundu (p< 0.05 ). Braket ve kontrol gurupla-

SSttaattiissttiiccaall  AAnnaallyyssiiss
The data were statistically analyzed by

using SPSS software (Version 15.0, SPSS, Chi-
cago III, USA). Multiple comparisons of da-
ta’s were performed with three way ANOVA
test. If there was evidence of statistically sig-
nificant differences between the measure-
ments or groups Bonferroni test were asses-
sed. Mann-Whitney U- test was used to com-
pare both groups.

TTaabbllee  II..  The distribution,

average age, sex, of the

subjects in all groups.

TTaabblloo  II..  Ortalama yafl,

cinsiyetin tüm gruplarda

da€›l›m›.

TTaabbllee  IIII..  Comparison of the

oral malodour scores on

groups

TTaabblloo  IIII..    A€›z kokusunun

tüm gruplarda da€›l›m›.

TTaabbllee  IIIIII  Comparison of

plaque index scores on all

groups

TTaabblloo  IIIIII..  Plak indeks

skorlar›n›n tüm gruplarda

gruplarda da€›l›m›.
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r›nda yap›lan ölçümlerde önemli bir fark gö-
rülmedi (p>0.05 ).

PPllaakk  ‹‹nnddeekkssii
Debonding gurubunda; debonding öncesi

ve sonras›, ( T1-T2 ) debonding öncesi –de-
bondingden 4 hafta sonra (T1-T3) plak indek-
sindeki fark önemli bulundu. (p< 0.05).  Bra-
ket ve kontrol guruplar›nda belirlenen za-
manlarda yap›lan ölçümlerde önemli bir fark
bulunmad› (T1-T2 ), (T1-T3) ve (T2-T3)
(p>0.05) (Tablo 3).

GGiinnggiivvaall  ‹‹nnddeekkss
Debonding gurubunda; debonding öncesi

ve sonras›, ( T1-T2 ) debonding öncesi –de-
bondingden 4 hafta sonra (T1-T3) gingival in-
deksteki fark önemli bulundu. (p<0.05). Bra-
ket ve kontrol guruplar›nda belirlenen za-
manlarda yap›lan ölçümlerde önemli bir fark
bulunmad›(T1-T2 ), (T1-T3) ve (T2-T3)
(p>0.05). (Tablo 4)

GGrruuppllaarr  AArraass››  DDee¤¤eerrlleennddiirrmmeelleerr
Bütün gruplarda karfl›laflt›r›lan parametre-

ler belirlenen zamanlarda yap›lan bütün öl-
çümlerde farkl›l›k gösterdi.(T1-T2-T3)
(p<0.05),(tablo 2,3,4)

TTAARRTTIIfifiMMAA
Popülasyonun en az % 50’sinin a¤›z ko-

kusundan flikâyetçi oldu¤u bilinmektedir.
A¤›z kokusunun çeflitli nedenleri olmas›na

RREESSUULLTTSS
The mean values of oral malodor, GI and

PI are showed in table 2-4. 

OOrraall  MMaallooddoorr
In debonding group oral malodor values

showed significant differences between befo-
re debonding-after debonding (T1-T2), and
before debonding-4 weeks after debonding
(T1-T3), (p<0.05). Bracket group and control
group did not show significant differences
between measurements (p>0.05). (Table 2)

PPllaaqquuee  IInnddeexx  ((PPII))  
Debonding groups showed significant dif-

ferences between before debonding, after de-
bonding (T1-T2), and before debonding 4
weeks after debonding (T1-T3), (p<0.05).
Bracket and control groups did not show dif-
ferences between measurements . (T1-T2),
(T1-T3) and (T2-T3) (p>0.05). (Table 3)

GGiinnggiivvaall  IInnddeexx  ((GGII))
Debonding groups showed significant dif-

ferences between before debonding, after de-
bonding (T1-T2), and before debonding 4 we-
eks after debonding (T1-T3), (p<0.05). Brac-
ket and control groups did not show differen-
ces between measurement time points. (T1-
T2), (T1-T3) and (T2-T3) (p>0.05). (Table 4)

TTaabbllee  IIVV..  Comparison of the

gingival index scores on all

groups 

TTaabblloo  IIVV..  Difleti cebi indeks

skorlar›n›n tüm gruplarda

da€›l›m›



Turkish Journal of Orthodontics 2009;22:147-154
153

Debondingin A¤›z Kokusu Üzerine Etkisi 
Effects of Debonding on Oral Malodor

ra¤men vakalar›n % 90’›ndan fazlas›nda kö-
tü kokunu nedeni a¤›zdan kaynaklanmakta-
d›r. A¤›z kokusunun en büyük sorumlusu
yüksek düzeyde uçucu sülfür bilefli¤i (VSC)
üreten gram negatif anaeoblard›r. Protein y›-
k›m›nda sistein ve metionin gibi amino asid-
ler ve peptidler aç›¤a ç›kar. Aç›¤a ç›kan pep-
tid ve amino asitler sülfür içerirler ve bunlar
hidrojen sülfit ve metil merkaptan gibi uçucu
sülfür bilefliklerini olufltururlar. Bu gazlar›n
konsantrasyonu a¤›z kokusunun fliddetiyle
yak›ndan iliflkilidir.

Bu çal›flmada uçucu sülfür bilefliklerini
ölçmek için tafl›nabilir sülfit monitörü kulla-
n›ld›. Bu monitörün avantajlar›; kolay kulla-
n›labilir olmas›, invaziv olmamas›, çapraz
enfeksiyon olas›l›¤›n›n düflük olmas›, tafl›na-
bilir olmas›, ucuz olmas› ve 1-2 saniye içinde
yeniden ölçüme haz›r olmas›d›r.

Bu çal›flma kötü a¤›z kokusunun braketli
örneklerde kontrol gurubundan önemli dere-
cede yüksek oldu¤unu göstermifltir. A¤›z hij-
yenin sa¤lanmas›n› zorlaflt›rmas›na ba¤l› ola-
rak sabit apareylerle yap›lan ortodontik teda-
vilerin çürük ve gingivitis riskini artt›rd›klar›
iyi bilinir. Gingival indeks ve plak indeksi so-
nuçlar› kötü a¤›z kokusunun bulunmas›n›
destekler. Bizim gözlemlerimiz plak indeksi
gingival indeks ve kötü a¤›z kokusu aras›nda
bir iliflki oldu¤unu göstermektedir.

Debonding gurubunda braketler sökül-
dükten sonra kötü a¤›z kokusunda geliflme
oldu¤u, braketli gurupta durumun stabil ol-
du¤u görüldü. Braketleri sökülen hastalarda
kötü a¤›z kokusu azald›. Braket sökümü plak
indeks ve gingival indeks skorlar›n› olumlu
etkiledi. Difller üzerindeki plak veya peri-
odontal ceplerdeki mikroorganizma birikinti-
leri kötü a¤›z kokusuna katk›da bulunur.
Plaktaki mikroorganizma birikintilerinin VSC
üretebilmeleri için 8-14 saat kalmalar› ve ol-
gunlaflmalar› gerekir. ‹nterproksimal bölgeler-
de temizlenemeyen plak çok kötü koku olufl-
turur ve genel VSC seviyesi ile iliflkilidir. Bra-
ket sökümü oral hijyen motivasyonunu artt›-
rabilir ve bu daha iyi bir oral hijyen sa¤lan-
mas›na neden olabilir.

Debonding grubunda braket söküldükten
4 hafta sonra yap›lan ölçümde kötü a¤›z ko-
kusunun 1. hafta sonunda yap›lan ölçümle
ayn› oldu¤u görülmüfltür. Braket varl›¤› kötü
a¤›z kokusuna neden olur. Braketlerin sökü-
mü kontrol grubu gibi kabul edilebilir bir a¤›z

IInntteerrggrroouupp  CCoommppaarriissoonn
The comparison of parameters (oral malo-

dor, PI, and GI) showed differences on all
measurement time points.(T1,T2,T3)
(p<0.05), (Table 2,3,4).

DDIISSCCUUSSSSIIOONN
It is believed that at least 50% of the popu-

lation suffers from halitosis, and despite its
variable etiology, the mouth is the cause of
more than 90% of cases of bad breath (5).
Gram-negative anaerobes bear the greatest
responsibility for halitosis, generating high le-
vels of volatile sulfur compounds (14). Prote-
olysis generates peptides and amino acids,
including cystine, cysteine, and methionine,
which contain sulfur and originate VSCs,
such as hydrogen sulfide and methyl mercap-
tan. Concentration of these gases is closely
related to the intensity of halitosis (15).

In this study, a portable sulfide monitor is
used to measure VSC compounds. Its advan-
tages include ease of use by nonskilled indi-
viduals, noninvasiveness, and low possibility
of cross-infection, portability, relatively low
expense, and rapid turnaround time of 1 to 2
minutes between measurements.

Our study showed that the oral malodor
was significantly higher on subjects with
brackets than control group. It is well known
that orthodontic treatment with fixed appli-
ances is accompanied by increased risk of
caries and gingivitis (8,9). This is due to the
patients' difficulties in performing appropria-
te oral hygiene procedures. The results of GI
and PI scores support oral malodor findings.
Our observation showed that there is a relati-
on between plaque, gingival index scores
and oral malodor. Babacan mentioned that
not only G‹ and PI scores, but also, the oral
malodor must be considered on orthodontic
patients (16). 

Although, debonding group showed im-
provement on oral malodor after debonding,
the bracket group’s oral malodor parameter
was stable. Oral malodor was decreased in
cases with the eliminating of brackets. Elimi-
nating brackets affect positively the plaque
and gingival index scores. Deposits of oral
microorganisms of plaque on teeth or in peri-
odontal pockets could contribute to bad bre-
ath. Eight to fourteen hours maturation are re-
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kokusu sa¤lad›. Braket grubundaki kötü a¤›z
kokusu di¤er guruplar›nkinden daha fazlad›r.
Braket grubunda bir seviyeye ulaflan kötü
a¤›z kokusu 4 hafta sonra azalmad›. Braket
grubunda kötü a¤›z kokusu GI ve PI paramet-
releri a¤›z içinde kabul edilebilir bir seviyede
sabit kald›. A¤›z kokusu da bir ay içerisinde
stabil ve kabul edilebilir de¤erlere ulaflt›
(95.60 ppb). 

SSOONNUUÇÇ
Debonding sonras› vakalarda a¤›z koku-

sunda belirgin düzelme olmufl ve a¤›z ko-
kusu hiç braketlenmemifl a¤›z seviyesine
dönmüfltür.

quired before plaque deposits produce VSC.
Protected plaque in interproximal sites pro-
duced substantial odors and is associated
with overall VSC levels (17). The debonding
may increase the oral hygiene motivation
and this cause to perform better oral hygiene
procedures.

The oral malodor did not change four we-
eks after removing in debonding groups. Ho-
wever, the exist of bracket cause an oral ma-
lodor, the removing of brackets provide an
acceptable oral malodor as control group. In
bracket group the oral malodor was higher
than both groups. The oral malodor reached
on a level with brackets and did not increase
after four weeks. The bracket groups’ para-
meter of oral malodor GI and PI reached on
stable scores. The oral parameters have reac-
hed stabile and acceptable scores in a month
(95.60) ppb.  

CCOONNCCLLUUSSIIOONN
After debonding oral malodor showed sig-

nificant improvement on fixed orthodontic
cases and returned to control group levels.
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