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GiRiS

Ortodontide asir dis hareketleri gerektiren
durumlardan biri de mandibular prognati
hastalarinda preoperatif donemde yapilmasi
gereken alt keser protruzyonudur. Bu hare-
ketlere bagli olarak bu bolgede diseti cekil-
meleri, bazen de vestibiilde koki tamamen
actkta birakan kemik kayiplari gorilebilmek-
tedir. Hentiz yeterince ortaya konabilmis ol-
mamakla beraber, periodontal dokularda ha-
sara zemin hazirlayan unsurlar arasinda alt
6n bolgenin kemik yapisinin ince olusu, bra-
ketlerin agiz hijyenini bozmasi, preoperatif
protruzyonun miktari, intermaksiller fiksas-
yon sirasinda lastiklerin koseli arklara tork
verecek yonde kuvvet uygulamasi ya da pos-
toperatif niks kuvvetlerinin yol actigi dis ha-
reketleri sayilabilir.

Ortodontide niiks ‘ortodontik tedavi sonu-
cunda elde edilen herhangi bir diizeltmenin
kaybi” olarak tanimlanmistir (1). Ortognatik
cerrahi sonrasi niks ise sadece dis hareketi
ile sinirh olmayip, kaslarin yeni duruma
adaptasyonunun beklenenden daha dustk
diizeyde gerceklesmesidir. Altcenenin geriye
alindigi cerrahilerde, postoperatif ilk yil fiz-
yolojik adaptasyon ve morfolojik degisimle-
rin tamamlandigi, ve stomatognatik sistemin
niiks kuvvetlerinden en fazla etkilendigi do-
nemdir (2,3).

Agiz hijyeninin yeterli oldugu durumlarda
preoperatif asamada yaptirilan kontrollt dis
hareketi, periodontal hasarin énlenmesinde,
hatta tedavisinde genellikle yeterli olmakta-
dir. Postoperatif donemde meydana gelen ha-
sarlar ise bazen gec teshis ve tedavi edilmek-
te, bazi durumlarda yikim kalici olabilmekte-
dir. Alt genenin cerrahi olarak geri alindigi ol-
gularda, 6 haftalik kemik iyilesmesi donemi
sirasinda eski konumuna dogru yer degistir-
me riski ytksektir. Bu sure icerisinde disler
intermaksiller splint ile maksimum temasta
olduklarindan, c¢enenin 6ne gelme egilimi
splintin dentoalveolar bolgede Sinif 11l lastik
etkisi gostermesine neden olmakta, alt keser-
lerde meydana gelen linguale egilme hareke-
ti vestibiilde periodontal yikima yolacabil-
mektedir. Periodontal acidan saglikli tedavi
sonuclarinin elde edilmesi acisindan bu tip
olgular icin diseti cekilmesi ve alveolar ke-
mik kaybina sebep olabilecek faktorlerin be-
lirlenmesi buytik 6nem tasimaktadir.

Diseti kenarinin apikale hareketi, peri-
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INTRODUCTION

Mandibular incisor protrusion during the
preoperative period in surgery patients often
requires extreme tooth movements. Conse-
quently, localized gingival recession, or al-
veolar loss in conjunction with root exposu-
re is frequently observed. Although not subs-
tantiated satisfactorily, a thin cortical plate,
bad hygiene due to the brackets, the degree
of protrusion, effects of the elastics during in-
termaxilllary fixation, or relapse induced to-
oth movements may lead to periodontal tis-
sue breakdown in time.

Relapse was defined as "the loss of any
correction achieved by orthodontic treat-
ment (1)". Postoperative relapse, on the other
hand, is not only limited to tooth movement,
but also occurs as a result of decreased
muscle adaptation to the new bone relocati-
on. Although mandibular setback surgery is
considered to be more stable compared to
other orthognathic surgery procedures, the
stomatognathic system is still susceptible to
the effects of the relapse forces up to one ye-
ar postoperatively, until the physiological
adaptation is completed and morphological
changes are balanced (2,3).

Controlled movement of incisors usually
prevents or reverses any periapical problem,
if oral hygiene is adequate. The periodontal
problems that develop postoperatively, on
the other hand, are often difficult to diagno-
se or solve, and sometimes breakdown of pe-
riapical tissues is irreversible. The problem
with mandibular setback patients is that up
to 6 weeks after surgery, the mandible tends
to move forward until bone healing is comp-
lete. During this time, interdigitation is ensu-
red by the splint, acting similar to Class Ill
elastics on the dentoalveolar system. The re-
sulting lingual tipping of the mandibular in-
cisors may be one reason for periodontal
problems in the mandibular anterior region.
It is therefore important to know the factors
leading to conditions such as gingival reces-
sion and alveolar bone loss to obtain a peri-
odontally healthy treatment result.

Apical migration of the gingival margin is
often the first sign that periodontal structures
are under strain. According to most studies,
a thin, or non-existent labial plate of bone
and a narrow width of attached gingiva, in
presence of the bacterial plaque, can easily
lead to gingival recession (4,5,6). The effect
of the orthodontic treatment on the peri-
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odontal dokularin sinirlarinin zorlandigini
gosteren ilk isaretlerdendir. Birgok arastirma-
ya gore, labial kortikal kemigin cok ince ol-
masi, ya da hi¢c olmamasi, bakteriyel plak
varhginda diseti cekilmesine yol acabilir
(4,5,6). Ortodontik tedavinin periodontal do-
kulara etkisi ise daha karmasik bir konudur.
Bazi arastirmacilar alveol kemiginin labialde
ince oldugu durumlarda labiolingual dis ha-
reketlerini kisitlamay 6nerirken (7), digerleri
ortodontik tedavinin periodontal dokulara
olumlu ya da olumsuz herhangi bir etkisi ol-
dugunu gosteren bir bulguya rastlamamislar-
dir (8).

Alt keserlerin agiri 6ne itilmesinin peri-
odontal dokulara etkisi konusunda da degisik
goruslere rastlanmaktadir. Ruf ve arkadaslari,
yaptiklari bir arastirmada keserlerin 6ne hare-
keti ile diseti cekilmesi arasinda bir iliskiye
rastlamamuglardir (9). Alt keser disleri 6ne ge-
tirilmis ve bu sekilde sabitlenmis iki ayri grup
tzerinde yapilan daha yeni bir calismada
Djeu ve arkadaslari, diseti cekilmesi ve klinik
kron boyu artisi agisindan bu iki grup arasin-
da fark bulamamislardir (10). Ayni galismada
yas, cinsiyet, irk, tedavi suresi, dis ¢ekimi, te-
davi zamanlamasi, veya malokliizyon tipi gi-
bi faktorlerin de diseti ¢ekilmesi olusumunda
etkili olmadigini gostermislerdir. Bununla bir-
likte, Steiner, Pearson ve Ainamo hayvanlar
tzerinde gerceklestirdikleri bir deneysel ca-
lismada st orta keserlerin ortalama 3.05 mm
one getirildigi durumlarda 6nemli 6lctde di-
seti cekilmesi ile bag dokusu ve kemik kayip-
larina rastlamiglardir (11). Allais ve Melsen
ise periodontal dokularin sagligi agisindan
dis cekiminin keser protruzyonuna gore daha
avantajli bir alternatif olusturdugunu belirt-
mislerdir (12).

Ortognatik cerrahi hastalari tizerinde ger-
ceklestirilen az sayidaki calismalardan birin-
de Artun ve Krogstad, asiri keser protruzyo-
nunun klinik kron boyu ve diseti cekilmesin-
de bir artisa yol actigini gozlemlemislerdir
(13). Bununla birlikte, elde ettikleri bulgula-
rin kisa doneme ait olup, uzun dénemdeki
prognozun iyi oldugunu belirtmislerdir. Or-
tognatik cerrahinin mukogingival dokulara
etkisini inceleyen bir diger calismada Fous-
hee ve arkadaslari, alt 6n bolgede keratinize
ve yapisik diseti genisliginde azalma oldu-
gundan bahsetmisler, arastirma grubu hasta-
larinin dortte birinde cerrahi sonrasinda kli-
nik acidan 6nemli miktarda diseti gekilmesi-
ne rastladiklarini bildirmislerdir (14). Ayni ¢a-
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odontal tissues is a more complicated matter.
While some researchers suggest limiting la-
biolingual tooth movement in patients with
narrow alveolar bone width (7), others find
no conclusive evidence as to the damage or
benefit to the periodontal structures from ort-
hodontic treatment (8).

The opinion about the effect of excessive
proclination of the mandibular incisors on
periodontal tissues is also controversial. In a
study by Ruf et al., no interrelation was fo-
und between the amount of incisor proclina-
tion and gingival recession (9). In a more re-
cently published study, Djeu et al. found no
statistically significant difference in gingival
recession and clinical crown length between
patients with proclined mandibular incisors
and those without (10). The authors also de-
monstrated that age, sex, race, treatment du-
ration, extraction, treatment time, or malocc-
lusion type were not related to recession eit-
her. On the other hand; Steiner, Pearson and
Ainamo showed in an animal study that sig-
nificant recession of the gingival margin, loss
of connective tissue and marginal bone oc-
curred when central incisors were moved la-
bially by a mean distance of 3.05 mm (11).
Similarly, in an attempt to determine the re-
lationship between gingival recession and
labial movement of mandibular incisors, Al-
lais and Melsen came to the conclusion that
extraction is a valuable alternative to incisor
proclination, in terms of periodontal health
(12).

One of the few investigations done on ort-
hognathic surgery patients was performed by
Artun and Krogstad (13). They reported inc-
reased clinical crown length and recession
after excessive proclination in surgically tre-
ated patients. However, they stated that most
of these periodontal changes occurred in the
short term, and long-term prognosis was go-
od. Another research concerning the effects
of orthognathic surgery on mucogingival tis-
sues was published by Foushee et al (14).
The findings showed a significant decrease
of attached gingiva in the mandibular anteri-
or region. Following surgery, one fourth of
the subjects displayed gingival recession,
which was clinically significant. Another in-
teresting result of this study was that the risk
of recession increased in orthognathic sur-
gery patients who also had genioplasty. In a
long-term follow-up study from Cheung and
Lo, 3.9% of the subjects presented with gin-
gival recession and mildly increased pocket
depth, 3 to 12 years after mandibular step os-
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Sekil 1: Alveol yiiksekligi
Ol¢timii
a: alveol tepesi-dis kokii arasi

mesafe, b: dis boyu

Figure 1: Alveolar height
measurement a:distance
between the alveolar crest and

the root apex, b:tooth length
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lismada elde ettikleri bir diger ilging bulgu
da, ortognatik cerrahi kapsaminda ¢ene ucu
diizeltmesi yapilan olgularda diseti cekilmesi
riskinin artmasi olmustur. Cheung ve Lo,
uzun dénemi kapsayan bir takip ¢alismasin-
da mandibular step osteotomisi gecirmis bi-
reylerin %3.9’unda cerrahi sonrasi 3 ile 12
yil icinde diseti ¢cekilmesi ve artmis cep de-
rinligine rastladiklarini belirtmislerdir (15).

Konuyla ilgili yayinlara literattirde az rast-
lanmasi, ve yapilan arastirmalarin sonuglari-
nin birbirleriyle celismesi de gézoéniinde bu-
lundurularak bu calismada ortognatik cerrahi
sonrasi olusan niiks kuvvetleri ile alt 6n bol-
gede olusan periodontal degisimler arasinda-
ki iligskinin arastirilmasi amaglanmaktadir.

GERECLER ve YONTEM

Cerrahi grubunu (CG) olusturan 10 birey,
preoperatif ortodontik hazirlik sirasinda alt
keserleri 6ne dogru hareket ettirilmis olan is-
keletsel Sinif 1l iliski gosteren geng eriskinler
arasindan secilmistir. Alt keser bolgesinde
tagkin dolgusu olan veya subgingival bolgede
dogal konturu bozulmus dislere sahip birey-
ler calisma grubuna alinmamustir.

Birinci kontrol grubu (KG 1), ortodontik te-
davi gecmisi olmayan, 17-23 yaslari arasin-
da, en az 20 daimi dise sahip 10 bireylerden
olusturulmustur. Agiz hijyeni bilincini deger-
lendirmek igin asagida belirtilen puanlama
sistemini iceren soru kagitlari hazirlanmis, 6
ile 9 puan arasi alan hastalar gruba dahil edil-
mistir.

1. Dis hekimine gitme sikligi: arada bir (1 pu-
an), 12 ayda bir (2 puan), 6 ayda bir (3 puan)

2. Dis fircalama sikhgi: arada bir (1 puan),
glinde bir (2 puan), giinde iki (3 puan)

3. Dis ipi kullanimi: hi¢ bir zaman (1pu-
an), arada bir (2 puan), giinde bir (3 puan)
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teotomy (15).

Since the scientific literature offers only
conflicting data, this study was undertaken
to analyze and evaluate the effects of the
preoperative mandibular incisor proclination
and subsequent postoperative lingual tipping
caused by anteriorly directed relapse forces
on the mandible.

MATERIALS and METHODS

Surgery group (SG) subjects were selected
from skeletal Class Ill, orthognathic surgery
patients, whose mandibular incisors were
proclined as part of the preoperative ortho-
dontic preparation. Patients with unaccep-
table fillings, or damaged subgingival tooth
margins in the mandibular incisor segment
were excluded.

Two control groups were formed to com-
pare the periodontal status of non-treated
(CG 1) and only orthodontically treated pati-
ents (CG 2) with the surgery patients. The
first control group consisted of 10 subjects
with no history of orthodontic treatment. All
patients were 17-23 years of age, presenting
with a malocclusion and at least 20 perma-
nent teeth to permit adequate periodontal
examination. Dental awareness of the poten-
tial subjects was evaluated with a question-
naire, consisting of the following:

1. Regularity of dental visits: irregularly
(score 1), every 12 months (score 2), every 6
months (score 3)

2. Regularity of tooth brushing: irregularly
(score 1), once daily (score 2), twice daily
(score 3)

3. Use of dental floss: never (score 1), ir-
regularly (score 2), once daily (score 3)

Subjects with a total score between 6 and
9 were included in the first control group.

The second control group was formed
with 10 subjects, still undergoing orthodon-
tic treatment at the Department of Orthodon-
tics of the Marmara University, Faculty of
Dentistry. Subjects were matched for age and
sex and chosen randomly among patients of
various malocclusion types having the man-
dibular anterior leveling already completed.

Data Collection

Clinical and radiographic records of the
study group were taken just before the ope-
ration and were repeated in average 6.9
months after the surgery. Records of the
control group subjects were taken only once.
A written consent was obtained from all pa-
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ikinci kontrol grubu (KG 2), Marmara Uni-
versitesi Ortodonti Anabilim Dali’'nda orto-
dontik tedavi grmekte olan, ve tedavinin de-
gisik asamalarinda bulunan 10 hastadan
olusturulmustur. Bu gruptaki bireylerin kont-
rol ve tedavi grubu ile ayni yas araligina sa-
hip, alt dis kavsinin seviyelenmesi bitmis ol-
gular arasindan ve farkli malokltizyon tipleri-
ne sahip olacak sekilde secilmesine dikkat
edilmistir.

Veri Toplama Yontemleri

Cerrahi grubunun klinik ve rontgen kayit-
lari, cerrahinin hemen 6ncesi ve cerrahiden
ortalama 6,9 ay sonra olmak Uzere iki kez
alinmistir. Kontrol grubu hastalarinin kayitla-
ri ise bir kez alinmigtir. Arastirma 6ncesinde
tim hastalarin bilgilendirilmis onamlari alin-
mistir.

Klinik kron boyu olgtimleri klinikte cetvel
ile yapilmis, bu yolla diseti cekilmesi varligi
ve miktari belirlenmistir. Plak ve diseti deger-
lendirmeleri Lée ve Silness’e ait Gortinir
Plak indeksi ve Gingival Kanama indeksi'ne
gore yapilmistir (16). Periodontal durumun
degerlendirilmesi amaciyla cep derinligi, ser-
best diseti kenarindan cep tabanina kadar
olan bolgede olgllmis, sondalama islemi
Marquis sondasi ile keserlerin mesial, orta la-
bial, distal ve lingual olmak tzere dort ayri
bolgesinde gergeklestirilmis, sonuglar bu 6l-
ctimlerin ortalamalari alinarak her dis icin
ayri hesaplanmigtir. Yarim milimetreyi gegen
Olctimler en yakin tam saylya tamamlanmis-
tir.

Kemik vyiiksekligi olcuimleri rontgenler
tzerinde her bir disin mesiali ve distali icin
ayri olmak tizere, hassas kompas (0.01Tmm)
kullanilarak olctilmustir. Alveol kemigi yuk-
sekligi, lineer 6lglimden kaginmak amaciyla,
a/b oraniyla hesaplanmis olup, a alveol tepe-
si-dis kokl arasi mesafeyi, b ise dis boyunu
gostermektedir (Sekil 1).

A1z ici genel periodontal durumu deger-
lendirmek amaciyla, Ramfjord’un periodon-
tal indeksi kullanilmigtir (17,18,19).

Kemik olctimlerindeki yontem hatasinin
belirlenmesi amaciyla, 40 periapikal rontgen
arasindan rastgele secilen 10 tanesi, 15 giin
arayla tekrar 6lgctilmis. Standart hata, Dahl-
berg’e gore, asagidaki formdl kullanilarak he-
saplanmistir:
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tients.

In order to evaluate presence and amount
of gingival recession, changes in the clinical
crown length were measured clinically with
a ruler. The plaque and gingival scores were
recorded using the Visible Plaque Index
(VPI), and Gingival Bleeding Index (GBI) of
Loe and Silness (16). To evaluate the peri-
odontal condition, probing from the free gin-
gival margin to the bottom of the pocket was
performed with a Marquis probe on four si-
tes of the mandibular incisors: mesial, midla-
bial, distal and lingual surfaces and the arith-
metic mean of these measurements was used
as a single value for each tooth. Decimals
over 0.5 mm were rounded up to the nearest
millimeter.

Mesial and distal alveolar bone levels we-
re measured on radiographs for each mandi-
bular incisor with a digital caliper, sensitive
to one hundredth of a millimeter. Decrease
in alveolar height was calculated by the ratio
a/b, where a is the distance between the al-
veolar crest and the root apex, and b repre-
sents the tooth length (Figure 1).

To form an opinion about the overall peri-
odontal condition of the individual, the peri-
odontal index was calculated, as described
by Ramfjord (17, 18, 19).

The method error for bone level measure-
ments was calculated using the Dahlberg for-
mula. From 40 periapical radiographs, 10
were randomly selected, and re-measured
after 15 days. The following equation was
used to assess the standard error (SE):

SE=’\; a_a (d= difference between repe-
ated tracingzs’} n=number of double tracings)

Comparisons between study and control
groups were carried out using the Kruskal-
Wallis Test, intra-group differences were
analyzed using Wilcoxon Test. All statistics
were performed with the aid of the SPSS 11.0
software program.

RESULTS

The calculated method error parameter
was found between 0.024-0.062 percent.
The results were identical in 13% of the do-
uble measurements. The clinical and radiog-
raphic parameters comparing preoperative
and postoperative data of the surgery group
revealed that only one surface of one tooth
showed a significant change in the alveolar
height ratio (-5%) and pocket depth (-
0.55mm) parameters. Both changes were sig-

107



108

Tablo I: Cerrahi grubu ile
kontrol gruplarinin

kargilagtirmasi

Table I.: Comparison of the
surgery group with the

control groups

Ari-Demirkaya, ilhan, Celik

CG/SG KG1/CG1 KG2/CG2 Kruskal-Wallis
Ortalama + ss/ Ortalama + ss/ Ortalama + ss /
Mean * sd Mean + sd Mean * sd X p
Klinik Kron Boyu / Clinical Crown Length (mm)
42 10.25+ 1,34 9.00 + 0,91 9.40+ 1,29 4,94 0,084
41 9.60 £ 0,97 8.90 £ 0,84 9.40 +£ 0,97 2,98 0,225
31 9.95+ 1,34 8.95 + 0,86 9.55 + 1,07 3,84 0,146
32 9.95 + 0,93 9.10 £ 0,57 9.30 + 1,44 3,63 0,162
Alveol yiiksekligi / Alveolar height (%)
42d 0.62 + 0,04 0.58 + 0,04 0.59 + 0,07 3,08 0,214
42m 0.68 + 0,06 0.65 + 0,06 0.66 + 0,06 0,18 0,916
41d 0.64 + 0,07 0.60 + 0,05 0.63 + 0,06 1,62 0,445
41m 0.65 + 0,07 0.64 + 0,06 0.65 + 0,06 0,33 0,847
31m 0.64 + 0,06 0.63 + 0,06 0.63 £ 0,06 0,23 0,893
31d 0.62 + 0,05 0.64 + 0,05 0.63 £ 0,07 0,82 0,664
32m 0.65 + 0,04 0.68 + 0,04 0.67 + 0,05 2,1 0,35
32d 0.59 + 0,04 0.60 + 0,03 0.61 £ 0,03 2,24 0,327
Plak indeksi / Plaque index
42 0.83 £ 0,65 1.50 + 0,81 1.20+ 0,84 3,87 0,145
41 1.05 + 0,65 1.48 £ 0,85 1.20 £ 0,84 1,78 0,411
31 0.95+ 0,73 1.48 £ 0,85 1.18 £ 0,83 2,39 0,303
32 0.88 £ 0,77 1.48 + 0,85 1.23 + 0,86 3,13 0,209
T 0.93 + 0,63 1.48 £ 0,83 1.20+ 0,84 2,83 0,243
Gingival indeks / Gingival index
42 0.70 £ 0,44 1.20 £ 0,96 1.78 £ 0,48 9,07 0.011
41 0.75+0,49 1.15+£1,15 1.73+£ 0,57 6,62 0.037
31 0.90 £ 0,54 1.10+ 1,07 1.73 £ 0,52 5,73 0,057
32 0.93 +£ 0,33 1.05+1,01 1.60 + 0,53 5,38 0,068
T 0.82+0,4 1.13+ 1,02 1.61+ 0,49 5,88 0.053
Cep derinligi / Pocket depth

42m 2.40£0,97 2.50 + 0,71 2.70 £ 0,68 0,51 0,776
42v 1.15+ 0,34 1.00+0 1.30 £ 0,48 3,38 0,184
42d 2.70 = 1,06 2.00+ 0,82 2.60+0,7 3,23 0,199
41m 2.65+ 0,58 2.20 + 0,92 2.70 £ 0,67 1,77 0,413
41v 1.40 £ 0,52 1.00+0 1.20 + 0,42 4,83 0,089

41d 270+ 1,16 1.90 £ 0,88 240+ 0,84 3,22 0,2
31m 2.80 + 0,63 2.20 + 0,92 2.80+0,79 2,5 0,287
31v 1.30 £ 0,48 1.00+0 1.30 + 0,48 3,63 0,163
31d 260+ 0,7 1.80£0,79 2.70 £ 0,82 6,39 0.041
32m 240+0,7 210+ 0,88 2.70 £ 0,82 1,86 0,394
32v 1.40 + 0,52 1.10+ 0,32 1.30 + 0,48 2,31 0,316
32d 2.80 + 0,42 2.20 + 0,92 210+ 0,74 5,05 0,08

Ramfjord indeksi / Ramfjord index

215+ 1,15 0.94 + 1 1.86+ 0,75 6,785  0.034

CG / SG: Cerrahi grubu / Surgery group;KG 1/CG 1: 1.Kontrol grubu / 1st Control group
KG 2/ CG 2: 2.Kontrol grubu/ 2nd Control group;ss / sd: Standart sapma / Standart deviation

m: mesial; v: orta-vestibll / mid-buccal;d: distal

SE="\ é—_‘zij (d= cift 6lgtim farki; n= ¢ift 6l-
cum sayisi)

Calisma ve kontrol gruplari arasindaki kar-
stlastirmalar Kruskal-Wallis Testi ile, grupici
karsilastirmalar ise Wilcoxon Testi ile, SPSS
11.0 programi kullanilarak yapilmuistir.

SONUCLAR

Alveol kemigi yuksekligi olctmleri icin
hesaplanan yontem hatasi arahigi % 0.024-
0.062 arasinda bulunmustur. Tekrarlanan 6l-
¢lmlerin %13’U birebir ayni sonucu vermis-
tir.

Calisma grubunun cerrahi 6ncesi ve son-
rasi verileri karsilastirldiginda, tek bir disin
tek ytizeyinde alveolar kemik yiiksekliginin (-
%5, P<0.05) ve cep derinliginin (-0.55mm,
P<0.05) azaldigi bulunmustur. Grup ici fark-
lar Tablo I’ de gosterilmistir.

nificant to the 0.05 level. No other signifi-
cant changes were detected for any other pa-
rameter between pre- and postoperative me-
asurements. The intra-group comparisons
are illustrated in Table 1.

According to the inter-group compari-
sons, there was a significant increase in the
gingival index value of the lower right cent-
ral (CG1-SG: 0.5, P<0.01; CG2-SG: 1.08,
P<0.01) and lateral incisors (CG1-SG: 0.4,
P<0.05; CG2-SG: 0.98, P<0.05) of both
control groups, relative to the surgery group.
The total amount was also found to be nearly
twice as much in the control groups than it
was in the surgery group (CG2:1.61+0.49,
CG1:1.13+£1.02, and SG: 0.82+0.4, P<0.05,
respectively). As for the pocket depth, the
distal aspect of the lower left incisor was the
only parameter significantly lower for the
first control group than the remaining two
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Preoperatif / Postoperatif /
Preoperative Postoperative Wilcoxon
Ortalama + ss / Ortalama * ss /
Mean + sd Mean + sd z p
Klinik Kron Boyu / Clinical Crown Length (mm)
42 10.25+ 1,34 9.9+ 1,22 -0,96 0,337
41 9.6 + 0,97 1001 -0,78 0,478
31 9.95+ 1,34 9.5+ 1,13 -1,12 0,262
32 9.95 + 0,93 10.8 + 3,07 -0,43 0,67
Alveol yuksekligi / Alveolar height (%)
42d 0.62 = 0,04 0.62 £ 0,04 -0,957 0,721
42m 0.68 = 0,06 0.63 £ 0,03 -2,1083  0.035
41d 0.64 = 0,07 0.61 £ 0,06 -1,051 0,293
41m 0.65 = 0,07 0.62 £ 0,04 -1,721 0,085
31m 0.64 + 0,06 0.64 £ 0,05 -0,141 0,888
31d 0.62 = 0,05 0.61 £ 0,03 -1,268 0,205
32m 0.65 = 0,04 0.65 £ 0,03 0 1
32d 0.59 + 0,04 0.60 £ 0,04 -0,56 0,575
Plak indeksi / Plaque index
42 0.83 £ 0,65 0.65+0,8 -0,538 0,59
41 1.05+ 0,65 0.53 £ 0,79 -1,307 0,191
31 0.95+ 0,73 0.60 £ 0,83 -0,921 0,357
32 0.88 £ 0,77 0.65 £ 0,87 -0,564 0,573
Total 0.93 + 0,63 0.61+0,81 -0,83 0,407
Gingival indeks / Gingival index
42 0.70 £ 0,44 0.83 £ 0,55 -0,539 0,59
41 0.75+ 0,49 0.83 £ 0,58 -0,341 0,733
31 0.90 = 0,54 0.83 £ 0,59 -0,342 0,733
32 0.93 £ 0,33 0.93 £ 0,51 -0,071 0,944
Total 0.82+0,4 0.85 + 0,55 -0,297 0,766
Cep derinligi/ Pocket depth (mm)
42m 2.4+0,97 2.2+ 0,92 -0,649 0,516
42v 1.2+ 0,34 1.4 £ 0,52 -1,512 0,131
42d 2.7+ 1,06 2.0+ 0,67 -1,897 0,058
41m 2.7+ 0,58 21+0,74 -2,333 0.02
41v 1.4+ 0,52 1.4+0,7 0 1
41d 2.7+ 1,16 22+1,79 -1,89 0,059
31m 2.8+ 0,63 2.6+ 0,97 -1 0,317
31v 1.3+ 0,48 1.2+ 0,42 -0,577 0,564
31d 26+0,7 2.3+0,82 -1 0,317
32m 2407 2.3+0,82 -0,447 0,655
32v 1.4+ 0,52 1.3+ 0,67 -0,577 0,564
32d 2.8+ 042 2.6+ 0,84 -0,816 0,414
Ramfjord indeksi / Ramfjord index
215+ 1,15 2.45 + 0,69 -0,308 0,758

m: mesial; v: orta-vestibil / mid-buccal;d: distal; ss / sd: Standart sapma / Standard deviation

Gruplar arasi karsilastirmalarda, alt sag or-

ta keser (CG ile KG 1: 0.5, P<0.01; CG ile KG
2:1.08, P<0.01) ve yan keser diglerde (CG ile
KG 1: 0.4, P<0.05; CG ile KG 2: 0.98,
P<0.05) iki kontrol grubunda da cerrahi gru-
ba oranla gingival indekste anlamli derecede
artig gozlemlenmistir. Gingival indeks toplam
skoru ise kontrol gruplarinda, cerrahi gruba
oranla yaklasik iki kat fazla bulunmustur. Cep
derinligi alt sol yan keser disin distal ytzin-
de birinci kontrol grubunda diger gruplara
gore daha dustk bulunmustur (CG:2.6mm,
KG 1:1.8mm, KG 2:2.7mm, P<0.05). Ramf-
jord indeksinde ise calisma grubunda deger-
ler (CG: 2.15+1.15, P<0.05) kontrol gruplari-
na gore (KG 1: 0.94x1.00 ve KG 2:
1.86+0.75, P<0.05) daha yuksek bulunmus-
tur. Gruplar arasi kargilastirmalardan elde
edilen degerler Tablo 1l'de gosterilmistir.
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groups (CG1:1.8mm=0.79, SG: 2.6mm=0.7,
and CG2: 2.7mm=+0.82, P<0.05, respecti-
vely). Ramfjord index also demonstrated a
significant difference between treatment (SG:
2.15+1.15, P<0.05) and control groups
(CG1: 0.94+1.00, and CG2: 1.86x0.75,
P<0.05). Details of the inter-group compari-
sons are shown in Table 2.

DISCUSSION

The period after the orthognathic surgery
is almost as challenging as the preparation
phase from many aspects. Aside from the
higher risk of relapse in the early postopera-
tive phase, the time after surgery can be very
demanding in terms of periodontal health.
Since loss of periodontal support results also
from inadequate plaque control (4,6,10), it is
important to take adequate precautions, es-

Tablo II': Cerrahi grubunda

operasyon oncesi ve sonrasin-

da yapilan dlgiimler.

Table IL: Pre-and postoperati-

ve measurements of the sur-

gery group.
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TARTISMA

Ortognatik cerrahi sonrasi donem, bir ¢ok
yonden hazirlik asamasi kadar 6nem tasi-
maktadir. Kemik iyilesmesi safhasinin riskleri-
ne ek olarak, bu donem periodontal saghk
acisindan da énemlidir. Ozellikle intermak-
siller fiksasyon doneminde periodontal des-
tek kaybinin yetersiz plak kontroliine bagli
olmasi nedeniyle (4,6,10) gerekli 6nlemlerin
alinarak agiz hijyeni agisindan hasta koope-
rasyonunun saglanmasi gerekmektedir. Aksi
halde postoperatif niiks kuvvetlerinin etkisi
de eklenince asin dis hareketi nedeni ile
adaptasyon o6zelligi zayiflamis destek doku-
larda ciddi hasar olusabilir (13).

Maymunlar tzerinde yduritilen histolojik
calismalar gostermistir ki, alt keserlerin 2,9
mm kadar 6ne hareketi, disetinin enfekte ol-
madigi durumlarda periodontal dokularda
kayba yol agmamaktadir (6). Bununla birlikte
Wainwright, deneysel bir calismada ince al-
veol tabakasi iginde gerceklesen alt keser
protruzyonunda diseti ¢ekilmesi olusabilece-
gini belirtmistir (5). Ayni c¢alismada, daha
sonra disin kokuntin geri alinip sabitlendigi
durumlarda kortikal kemikte onarimin sag-
lanmakla birlikte, apikal 1/3’luk kisimdaki
onarimin tam olmadigi gosterilmistir.

Altcenenin geriye alindigi cerrahiler niikse
en yatkin yontemler arasinda gosterilmekte-
dir (2). Buna ek olarak mandibular prognati
hastalarinin cogunda alveol kemiginde alt
cene morfolojisinden kaynaklanan bir incel-
me goriilmektedir. Ayrica bu hastalarda, diger
maloklizyonlara oranla, alt keserlerin pre-
operatif hazirlik asamasinda ileri dogru itil-
mesi bu bolgeyi diseti cekilmesi ile alveol ke-
mik kayiplarina daha da yatkin hale getir-
mektedir. Bu nedenle cerrahi sonrasi donem-
de dis hareketlerinin biytk bir dikkatle yapil-
masi gerekmektedir.

Bu ¢alismada amag, ozellikle alt 6n bolge-
de postoperatif niiks kuvvetlerinin periodon-
tal dokulara ek bir yuk bindirip bindirmedigi-
nin belirlenmesidir, bu sebeple cerrahi gru-
bumuzu (CG) mandibular prognatizm ile ka-
rakterize olgular olusturmaktadir. Cerrahi
grubun periodontal durumu, braketsiz birey-
lerin ve sadece ortodontik tedavi gérmekte
olan hastalarin durumlari ile karsilastiriimis-
tir. Bu yolla ortodontik tedavi sirasinda olu-
san degisimler ile postoperatif niiks kuvvetle-
rinin yolactigi degisimler birbirinden ayirt
edilmeye calisiimistir.

Ari-Demirkaya, ilhan, Celik

pecially during intermaxillary fixation, and
establish patient cooperation to keep oral
hygiene, in order to avoid any future peri-
odontal complications. Combined with the
postoperative relapse forces, this condition
may cause serious damage to the supportive
tissues, because tissue adaptability is redu-
ced when teeth are moved into extreme po-
sitions (13).

Histological studies in monkeys showed
that a facial movement of mandibular inci-
sors by a factor of 2.9 mm. did not result in
loss of periodontal support, provided the gin-
gival tissue was kept free of inflammation (6).
On the other hand, Wainwright stated in
another experimental study that dehiscence
may occur in a thin alveolar housing during
anterior movement of the mandibular inci-
sors (5). He demonstrated in the same study
that complete repair of the cortical bone was
possible after the root was moved back and
retained; however, the root apex was not
completely covered.

Mandibular setback operation is one of
the procedures most prone to postoperative
relapse (2). In addition, most mandibular
prognathic patients possess a thin alveolar
bone as a result of the elongated morphology
of the symphysis. Consequently, the extreme
anterior movement of lower incisors during
the decompansation stage makes this region
more susceptible to gingival recession and
alveolar bone loss than any other malocclu-
sion. All these findings point to the importan-
ce of controlled tooth movement during the
early stages of the postoperative period.

The objective in this case-control study
was to find out if postoperative relapse forces
caused any additional strain on periodontal
tissues, especially in the mandibular anterior
region. This was the reason why Class Ill sur-
gery cases, characterized by mandibular
prognathism, were chosen for evaluation.
The two subgroups of the control subjects
(CG1 and CG2) enabled us to compare the
surgery outcomes to those of orthodontically
treated patients, and to the ones without
brackets. This was necessary to differentiate
between the changes caused by orthodontics
alone, preoperative orthodontics and the
ones caused by postoperative relapse forces.

To eliminate cases with unsatisfactory oral
hygiene, dental awareness of the control gro-
up subjects was evaluated by means of ques-
tionnaires. This way it was assured that bac-
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Agiz hijyeni yetersiz olan olgularin elen-
mesi amaciyla dis bilincini degerlendiren an-
ket formlari hazirlanmistir. Bu sekilde, peri-
odontal hastaligin olusmasinda esas faktor
olarak kabul edilen bakteriyel plak, hastala-
rin periodontal durumlarinda etken unsur ol-
maktan ¢ikarilmistir. Cerrahi olgularin segi-
minde ise anketler kullanilmamis, bunun ye-
rine cerrahi dncesi ve sonrasinda belirli ara-
liklarla agiz hijyeni egitimi tekrarlanmustir.

Alveolar kemik olctumleri periapikal rad-
yografiler yardimi ile gerceklestirilmistir. Ce-
kim sirasinda standart bir biyttme kullanil-
madigindan kemik miktarinin degerlendirme-
si orantisal olarak yapilmistir. Vertebral cift
gorunti olasiligr nedeniyle ortopantomograf
yerine periapikal rontgen tercih edilmistir.
Tdm olgtimler, niks kuvvetleri agisindan en
riskli donem kabul edilen donemde, cerrahi-
yi izleyen ilk y1l iginde (ortalama 6,9 ay) tek-
rar edilmistir. Calismamizda gruplarin hig bi-
rinde alveol kemigi kaybina rastlanmamistir.
Alveol kemik o6lctimlerinde herhangi bir
kayip olmamasi ciddi bir periodontal prob-
lemin olmadigina isaret etmektedir. Yine dis
koklerinin hicbirinde gozle ayirt edilebilecek
oranda bir kok rezorpsiyonu izlenmemistir.
Bununla birlikte, kemik 6lctimlerinin olasi bir
kok rezorpsiyonu durumunda anlamlarini
yitirecek olmalari, ayrica periapikal grafilerde
en buytk risk altinda olan vestibul kemigin
goriinmemesi bu yontemin zayif noktalarini
olusturmaktadir. Bu durum klinik kron boyu
olcimi de yapilarak telafi edilmeye calsil-
mistir.

Allais ve Melsen’e gore, ekspansiyon ve
labial dis hareketi sadece dislerin orijinal
konumlarinin geriye dogru devrik oldugu
durumlarda tercih edilmelidir. Bunun disin-
da, yer ihtiyacinin karsilanmasi icin dis
cekimi yoluna gidilmelidir (12). Gergek is-
keletsel Sinif 1l olgularda alt keserler genel-
likle asiri derecede linguale egilmis oldugun-
dan, dekompanzasyon periodontal saglik
acisindan problem olusturmayabilir.

Cerrahi-kontrol grup karsilastirmalari
sadece Ramfjord indeksinin cerrahi grubun
aleyhine oldugunu, gingival indeksin ise
kontrol gruplarinin her ikisinde de daha yiik-
sek bulundugunu gostermistir. Ramfjord in-
deksi, agizda genel periodontal durum hak-
kinda fikir vermekte (17,18), gingival indeks
ise yumusak dokudaki enflamasyona isaret
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terial plaque, which is considered to be the
primary etiologic factor for periodontal dise-
ase, was kept under control, and eliminated
as a factor for periodontal breakdown. Selec-
tion of the surgery cases did not involve any
questionnaires; instead they were given oral
hygiene instructions pre- and postoperatively
on a regular basis.

Alveolar height changes were calculated
by means of periapical radiographs. Since no
standardization technique was used during
the shootings, the data were obtained by ra-
tio calculations. However, periapical radiog-
raphs were preferred over orthopanthomog-
raphs, to eliminate the risk of vertebral supe-
rimposition. The measurements were repe-
ated within the first year postoperatively
(mean interval 6.9 months), since this period
is considered to be most critical in terms of
relapse forces. No alveolar bone loss was de-
tected in any one of the study groups, indica-
ting the absence of a serious periodontal
problem. Also, no root resorption was obser-
ved radiographically throughout the research
in any of the patients. It has to be stated ho-
wever, that there are two major drawbacks of
the methodology: Alveolar height measure-
ments may be biased due to the fact that ro-
ot resorption may have shortened the tooth
length during the course of the orthodontic
treatment, and the buccal cortical plate,
which is most likely to resorb, cannot be vi-
sualized on periapical radiographs. In com-
pensation, clinical crown heights have been
measured to rule out buccal cortical plate re-
sorption.

According to Allais and Melsen, expansi-
on and labial tooth movement should only
be attempted if teeth are originally retrocli-
ned. Otherwise extraction should be consi-
dered to gain additional space (12). Since the
natural compensation in the mandibular an-
terior region includes retroclination of lower
incisors, decompensation and the possible
relapse towards the original position may not
pose a problem for the periodontal health.

The comparisons of the surgery patients
with the two control groups showed that sur-
gery patients had a higher Ramfjord index
score, while both control groups had a hig-
her gingival index score. Ramfjord index is
an indicator of the overall periodontal con-
dition in the mouth (17,18), and the gingival
index represents the degree of mucogingival
inflammation. The results simply can be exp-
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etmektedir. Travma ve postoperatif iyilesme
stireci agiz ici dokulara olumsuz etki ettigin-
den, ve doku enflamasyonu genellikle iyi bir
agiz hijyeni ile 6nlenebildiginden, bu sonug-
lar normal kabul edilebilir.

Bu calismanin sinirlari g6zéntinde bulun-
durulmak kaydiyla, sonuclarin cerrahi has-
talarinin - periodontal durumunun kisa
donemde niks kuvvetlerinin geri dontistim-
stiz periodontal hasara yol acacak kadar et-
kili olmadigini ortaya koydugu soylenebilir.
Cerrahi oncesi ve sonrasinda elde edilen
veriler, bir kac parametre haricinde, yumusak
doku degisimlerinin kabul edilebilir diizeyde
olduguna isaret etmektedir. Bunda, cerrahi
olgularda cerrahi 6ncesi ve sonrasinda hijyen
bilgilendirmesi ve takibinin aksatilmadan
gerceklestirilmesinin etkisi olabilir. Diger bir
faktor de, bu calismaya dahil edilen hastalar
icin, dekompanzasyon sirasinda yapilan dis
hareketinin kisa dénemde periodontal prob-
lem c¢ikarmayacak dizeyde kalmis olmasi
olabilir. Bu nedenle bu calismanin yazarlar
tarafindan, ayni ¢alismanin daha buytk bir
orneklem (zerinde yurutilmesi planlanmis-
tir.

SONUC

Bu arastirma, Sinif Il cerrahi olgularinin
periodontal hastaliga egilimli olduklarini gos-
termekle birlikte, postoperatif niiks kuvvet-
lerinin hastalarin periodontal durumlarini
kisa donemde olumsuz yonde etkiledigine
iliskin bir bulguya rastlanmamistir. Yumusak
doku degisimleri agisindan ise, braketsiz ol-
gular ile sadece ortodontik tedavi goren
bireyler, cerrahi olgulara gore daha anlaml
degisimler gostermiglerdir.

Ari-Demirkaya, ilhan, Celik

lained, since the trauma and postoperative
healing process always have a negative ef-
fect on the intraoral tissues, and because soft
tissue inflammation can be confined to a
minimum in the instance of a good oral
hygiene.

Within the limits of this study, it can be
stated that the periodontal status of the sur-
gery patients was not seriously affected by
the postoperative relapse forces in the short-
term. Pre- and post-operative measurements
confirmed that except for a few parameters,
the degree of mucogingival changes was wit-
hin normal limits, and statistically not sig-
nificant. The overall outcome was that the
trauma of the operation itself and the fol-
lowing relapse forces were not strong
enough to cause any irreversible periodontal
disease in the surgery group. The reason for
this may be that special attention was given
to keep the oral hygiene of the surgery
patients pre-, and postoperatively. Another
factor may be that the decompansation
movements of the lower incisors were within
normal range for the patients included in this
study, so as not to cause any periodontal
problem in the short term. For this reason, a
follow-up study on an increased sample size
is planned by the authors.

CONCLUSIONS

The results of this study demonstrated that
Class 11l surgery patients have a tendency
towards developing periodontal breakdown.
There is no conclusive evidence, however,
that postoperative relapse forces affect the
periodontal condition of mandibular setback
patients negatively in the short term. In terms
of mucogingival changes, subjects without
braces, and orthodontically treated patients
provided more significant changes com-
pared with the surgery cases.
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