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Adenoidler ve Malokliizyon
Adenoids and Malocclusion

GiRiS

Bu makalenin amaclari: (1) hekimin st
solunum yolu obstriiksiyonunu teshis etme-
sine yardimci olan beceri ve araglarin belir-
lenmesi; (2) adenoid hipertrofisinin teshisi-
nin iyilestirilmesi; ve (3) buna bagh malok-
ltizyonlarin siniflandirma ve tedavisinin iyi-
lestirilmesidir.

Bu literatiir analizinde kullanilan meto-
doloji, bu konuya odaklanmis arastirma ve
bilimsel dergi makalelerinin titizlikle goz-
den gegirilmesinden olusmaktadir. Her bir
makalede kullanilan sistem, tst solunum yo-
lu obstriiksiyonu, adenoid hipertrofisi ve
malokliizyonlari kapsamaktadir.

Bu makalelerden c¢ikan sonuclar genel
olarak ti¢ baghk altinda toplanabilir:

1. Hipertrofiye adenoidler iskeletsel ma-
lokluzyonlarin olusmasinda kesin bir et -
kiye sahiptirler (1).

2. Hipertrofiye adenoidler baska etkenler
le birlestiklerinde iskeletsel anomalilerin
gelisimine katkida bulunabilirler (2).

3. Adenoid hipertrofisinin solunum yolu
obstriiksiyonu ve malokliizyonlar tizerin
de hicbir etkisi yoktur.

Bu alandaki arastirmalar oldukca kap-
samli olmasina ragmen, biyik 6lctde tutar-
sizdir. Bu yiizden adenoid hipertrofisi ve
maloklizyonlar arasindaki sebep-sonug ilis-
kisi her vaka temel alinarak dikkatlice ince-
lenmelidir (3). Cesitli arastirmacilarin so-
nuglarina bakilmaksizin bir teori yayginhgi-
ni korumaktadir: Adenoid hipertrofisine
bagli tst solunum yolu obstriksiyonu ve
malokltzyonlar iliskilidir. Bu iligkinin dere-
cesi ve etkileri hala tartisilmaktadir. Bu ¢alis-
mada bu iliskinin varliginin ve dentofasiyal
buyime ve gelisim tizerindeki muhtemel et-
kilerinin altini ¢izmek amaglanmaktadir.

TEMEL YUZ BUYUME VE GELISIMI

insanin kraniofasiyal biiytimesinin anla-
stimasindaki gelismeler, histolojik ve embri-
yolojik calismalar, radyografik sefalometri,
buyime ve fasiyal anomalilerin iliskilendi-
rilmesi, cerrahi miidahalelerin analizi, hay-
van deneyleri ve diger bilim alanlarindan
koken almaktadir (4). Bu calismalara rag-
men hala kraniofasiyal dokunun kontrol me-
kanizmasi hakkinda kesin bir fikir birliginin
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INTRODUCTION

The aims of this article are (1) to high-
light the skills and tools that assist the clini-
cian in identifying upper airway obstruction;
(2) to improve the diagnosis of adenoid
hypertrophy; and (3) to improve the classifi-
cation and treatment of associated malocc-
lusions.

The methodology used in this literature
analysis consists of a thorough review of
narrowly tailored research and Journal artic-
les. The paradigm explored in each article
involves upper airway obstruction, adenoid
hypertrophy and malocclusion. The results
and conclusions stemming from these artic-
les generally fall into three categories:

1) That hypertrophied adenoids have a
definitive effect resulting in skeletal ma
locclusion (1);

(2) That hypertrophied adenoids, coupled
with other factors, may aid in the deve
lopment of skeletal anomalies (2); and

(3) That adenoid hypertrophy has no ef
fect on airway obstruction and malocc-
lusion.

The research in this area is expansive, but
largely inconsistent. Thus, the cause and ef-
fect relationship of adenoid hypertrophy and
malocclusion must be carefully examined
on a case by case basis (3). Regardless of the
various researchers’ conclusions, one theory
remains common - that airway obstruction
caused by adenoid hypertrophy and ma-
locclusion are related. The degree of that
relationship and what it affects is still under
debate. This paper attempts only to high-
light the positive existence of this relations-
hip and its possible effects regarding dento-
facial growth and development.

BASIC FACIAL GROWTH AND

DEVELOPMENT

Developments in the understanding of
human craniofacial growth have stemmed
from histological and embryologic studies,
radiographic cephalometry, and correlation
of growth and facial anomalies analysis of
surgical interventions, animal research and
other science fields (4). Despite these studi-
es, we are still waiting for a definite consen-
sus regarding the controlling mechanism of
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Figure 1: Abnormal sleeping

82

Sekil 1: Uyku esnasinda

anormal solunum tipi.

pattern during sleep.

olusmasini beklemekteyiz.

Postnatal biylime ve gelisim, genetik ve
cevresel faktorlerin etkisi altindadir (5). Fasi-
yal buyume ve gelisimin ¢cogu cocukluk ¢a-
ginda meydana gelen iki biuyime atagina
baglidir. ilk biiyiime atagi siit dislenmeden
daimi dislenmeye gecis esnasinda (5-10 yas
arasi) ve ikinci biuyiime atagi 10-15 yas ara-
sinda gerceklesir (5). Hayatin erken yillarini
kapsayan calismalar, 4 yas itibariyle krani-
ofasiyal iskeletin %60’nin yetiskin boyuta
eristigini gostermektedir. On iki yas itibariy-
le ise, fasiyal buyimenin %90"1 gercekles-
migtir (6). Yedi yas itibariyle maksilladaki
buyiime ve gelisimin biiyik cogunlugu ve 9
yas itibariyle mandibuladaki biytime ve ge-
lisimin buyiik cogunlugu tamamlanmuistir.

Hayatin erken etaplarinda, fasiyal buyu-
me asagidaki dort biyik etkenin sirayla ger-
ceklesmesinden olumlu yada olumsuz etki-
lenmektedir:

1. Kafa kaidesinin dizgiin gelismelidir;
2. Nazomaksiller kompleks kafa kaidesi

ne gore asagl ve one dogru biyumelidir;
3. Maksilla dogrusal ve lateral sekilde bu

yumelidir;

4. Solunum yolu diizgiin gelismelidir.

Nazomaksiller kompleksin kafa kaidesiy-
le iliskisi estetik sebepler ve fasiyal kemik,
kas ve yumusak doku destegi icin 6nemlidir.
Mandibulanin diizgiin asagi ve 6ne rotasyo-
nuna olanak vermek icin maksilla transver-
sal yonde mandibulaya uygun bir sekilde
gelismelidir. Mandibulanin rotasyonundaki
herhangi bir kisitlama bircok temporoman-
dibuler eklem problemine yol agabilecek
kondil-glenoid fossa (temporal kemikte) ilis-
kisinde degisikliklere yol acar. Diizglin ge-
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craniofacial tissue.

Postnatal facial growth is influenced by
genetic and environmental factors (5). Most
facial growth and development occurs du-
ring the two childhood growth peaks. The
first growth peak occurs during the change
from primary to permanent dentition (bet-
ween 5 and 10 years of age) and the second
growth peak occurs between 10 and 15 ye-
ars of age (5). The study of the early years of
life shows that by the age of 4, 60% of the
craniofacial skeleton has reached its adult
size. By the age of 12, 90% of facial growth
has already occurred (6). By age 7 the majo-
rity of the growth and development of the
maxilla is complete and by age 9 the majo-
rity of the growth and development of the
mandible is complete. Proper facial growth
is affected either positively or negatively,
early in life, by the sequential occurrences
of four major factors:

1. The cranial base must develop pro
perly;
2. The naso-maxillary complex must

grow down and forward from the cranial

base;

3. The maxilla must develop in a linear

and lateral fashion;

4. A patent airway must develop properly.

The relationship between the naso-maxil-
lary complex and the cranial base is signifi-
cant for aesthetic reasons and proper facial
bone, muscle and soft tissue support. To al-
low proper downward and forward rotation
of the mandible, the maxilla must be adequ-
ately developed, in width, for acceptance of
the mandible. Any limitation on mandibu-
lar rotation may affect the relationship of the
condyle to the glenoid fossae (in the tempo-
ral bone) resulting in multiple TMJ prob-
lems. An improper airway will affect the glo-
bal individual growth (7). The simultaneous
growth of these factors is not nearly as signi-
ficant as how these factors interrelate during
facial growth and development. For examp-
le, the basic design of the face is established
by a series of interrelated factorial develop-
ments. The naso-maxillary complex is asso-
ciated with the anterior cranial fossae. The
posterior boundary of the maxilla determi-
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Yumusak Doku Farklari
Soft Tissue Differences

lismemis bir solunum yolu, kisinin genel bi-
yimesini etkileyecektir (7). Bu etkenlerin
ayni anda buytmelerinden ¢ok, fasiyal bi-
yliime ve gelisme esnasindaki etkilesimleri
onemlidir. Ornegin, yiiziin temel gelisimi bir
dizi etkilesen gelisim etkenine baghdir. Na-
zomaksiller kompleks ©n kranial fossaya
baglidir. Maksillanin arka siniri orta ytiziin
arka sinirini belirler. Bu yapisal diizlem fasi-
val ve kranial gelisimde onemlidir. Yiuziin
temel yapisal blyime ve gelisim sekli, bir-
birleriyle etkilesen cesitli fonksiyonel mat-
rikslere baghdir ve bunlar tarafindan yoneti-
lir. Bu fonksiyonel matriksler kemik deplas-
manina ve temporomandibuler eklemde ke-
mik buytumesiyle maksillanin 6ne ve asagi
hareketine sebep olurlar ki bu hareket mik-
tart mandibulanin yukari ve 6ne dogru bi-
ylimesine esittir. Bu btytime ve deplasman
fonksiyonel eklem hareketlerinin yizin bi-
yimesiyle meydana gelebilmesinde etkili
olur (8). Ayrica kas adaptasyonu dental ve
iskeletsel gelisimi etkiler. Muskuloskeletal
sistemin entegrasyonu solunum, ¢igneme,
yutma ve konusma sistemlerini etkiler (5).

Adenoid dokunun genislemesi fasiyal bi-
ytime ve gelisme ile es zamanli oldugundan
bu biytime ve gelisimi temel olarak anla-
mak gereklidir. Fasiyal biiyiime, adenoid do-
kunun anormal gelisimi ile kisitlanabilir, bu
da anormal yutkunma ve solunuma yol aga-
bilir (Sekil 1).

ADENOIDAL BUYUME VE GELiSiM

Lenfoid doku, normalde Waldeyer tonsil
halkasinin bir parcasi olup, nazofarenjiyal
tonsil seklindedir (9). Waldeyer halkasi fa-
rinksi cevreleyen lenfoid doku sistemidir. Bu
doku sistemi, adenoidler ve farenjiyal tonsil-
leri; lateral farenjiyal bantlari; palatin ve lin-
gual tonsilleri icerir (Sekil 2). Tonsiller ve
adenoidler Waldeyer halkasinin birer Gyesi
olmasina ragmen, tamamen farkli sitoloji ve
embriyonik orijinlidirler (10). Adenoid hi-
perplazide bakterilerin etkisi olabilir. Ozel-
likle Hemofilus influenza ve Stafilokokus
aureus gibi degisik patojenler lenfoid doku
hiperplazisi ile bagdastiriimistir.

Adenoid lenfoid yapilar, tst ve post. na-
zofarinks duvarlarini kaplayan solunum tipi
epitelle kaplidirlar. Hastaligin varligi sirasin-
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nes the posterior limits of the midface. This
structural plane is significant to facial and
cranium development. The basic structural
format of facial growth and development is
dependent on, and governed by, the interre-
lation of multiple functional matrices. These
functional matrices include a phenomenon
of bone displacement and growth at the TM])
with the maxillary forward and downward
movement equaling mandibular growth up-
ward and downward. The displacement and
growth phenomenon is responsible for the
spatial relationship necessary for functional
joint movement resulting in the final result
of facial growth (8). Additionally, muscle
adaptations affect dentoskeletal develop-
ment. The integration of the musculoskeletal
system affects respiration, mastication, deg-
lutition, and speech (5).

This basic understanding of facial growth
and development is relevant as adenoidal
tissue enlargement coincides with major fa-
cial growth, i.e. they occur simultaneously.
Facial growth may be restricted by abnormal
development of adenoidal tissue resulting in
abnormal swallowing and breathing pat-
terns (Figure 1).

ADENOIDAL GROWTH AND

DEVELOPMENT

Lymphoid tissue is normally present as
part of the Waldeyer’s tonsillar ring in the
The
Waldeyer’s ring is the system of lymphoid

form of a nasopharyngeal tonsil (9).

tissue that surrounds the pharynx. This
system of tissue includes adenoids and

Sekil 2: Waldeyer lenfatik

halkasinin elemanlari.

Figure 2: Members of the
Waldeyer’s lymphatic ring.
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Sekil 3: Tonsil / Adenoid

gelisimi ve yas iligkisi.

Figure 3: Relation of age and

tonsil/adenoid development.

Sekil 4: Postural degisiklikler
diglere ve ytiz kemiklerine
gelen kuvvetlerdeki dengede
degisiklik yaratarak yiiz
yapilarinda da
modifikasyonlara neden

olurlar.

Figure 4: Facial structures are
modified by postural
alterations in soft tissue that
produce changes in the
equilibrium of pressure
exerted on teeth and the facial

bones.
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da, dendritik hiicrelerin (antijenlerin) dagili-
mi degisir. Sonug olarak, sakli kalmis bolge-
lerde ve ekstrafoliktiler alanlardaki dendritik
hiicrelerde artis olurken, epitelin ytizeyinde-
ki dendrik hiicrelerde azalma olur.

Lenfoid dokunun erken bebeklik done-
minde belirgin olmamasi normaldir. Adeno-
id doku 2-12 yaslar arasinda gelisir. Genglik
doneminde nazofarinksin biiytimesiyle ade-
noid buyukluglinde azalma gorulir. Yetis-
kinlerde adenoid doku varligi ¢cok nadirdir,
varliginda da atrofik durumdadir. Waldeyer
halkasinin varolus nedeni hala arastirilmak-
tadir (11). Nazofarinks / nazofarinjiyal hava
yolu ve eslik eden adenoid dokunun buyi-
mesi esnasinda olusan dengesizlikler, nazo-
farinjiyal havayolu genisliginde azalma ve

nazofarenjiyal tikaniklikta artis ile sonucla-
nir (9).
Adenoid dokunun biiytimesi bir ¢an egri-

pharyngeal tonsils; lateral pharyngeal ton-
sils; lateral pharyngeal bands; palatine ton-
sils and lingual tonsils (Figure 2). Tonsils and
adenoids have disparate embryonic origins
and cytology even though they are both part
of Waldeyer’s ring (9). Bacteria may play a
role in adenoid hyperplasia. Specifically,
different pathogens, such as Haemophilus
influenza and Staphylococcus aureus, have
been associated with lymphoid tissue
hyperplasia. The adenoid lymphoid structu-
res are lined with ciliated respiratory-type
epithelium which is normally distributed
throughout the upper and posterior nasop-
harynx walls. During the presence of dise-
ase, the distribution of the dendritic cells
(antigen presenting cells) is altered. The re-
sult is that there is an increase in dendritic
cells in the crypts, and extrafollicular areas,
and a decrease in surface epithelium dend-
ritic cells.

Lymphoid tissue is normally not appa-
rent in the early infant stage of life. Marked
symptoms of adenoid development are most
common in the childhood age range of 2-
12. During adolescence a decrease in ade-
noid size is noted as current with the growth
of the nasopharynx. Rarely is adenoid tissue
present in adults and when it is noted it is
usually in an atrophic condition. The cause
of the involution of the Waldeyer’s ring is
still under investigation (10). The imbalance
in the relationship between the enlargement
of the nasopharynx/nasopharyngeal airway
and the concomitant growth of adenoid tis-
sue can result in reduced patent nasop-
haryngeal airway and increased nasop-
haryngeal obstruction (9).

Tiirk Ortodonti Dergisi 2008; 21:80-92
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si ile gosterilmis, biyiimenin zirvelerinin 6
yas civarinda oldugu ve gelisimin de bu yas-
larda basladigi gorilir (Sekil 3). Yiz buyu-
mesi adenoid buyimeyle 2 kat artar. Kafa
kaidesinin nazofarinks tavanini olusturma-
siyla ve kafa-ytiz kompleksinin biiyiime ve
gelisiminin belirginlesmesiyle, nazofarinji-
yal havayolunun boyut ve sekli de belirgin-
lesir. Kafa-ytiz kompleksinin herhangi bir
anormal gelisim, nazofarinjiyal havayolunu
da etkileyebilir.

Cocuklukta olusan anormal adenoid bu-
ytimesi, nazofarinksi isgal edip burundaki
posterior koanaya uzanabilir (12). Bu fazla
adenoid doku biyiimesi normal yiiz biyi-
mesini engelleyip anormal solunum modeli,
tikaniklik, horlama, agiz solunumu ve uyku
apnesiyle sonuclanabilir (2); 6staki borusu-
nun disfonksiyonu / otitis media, rinosinlizit,
anormal yiliz gelisimi, yutkunma problemle-
ri, koku ve tat alma kabiliyetinde azalma ve
konusma problemleri de olusabilir (11). Tim
doktorlar bu tikanikhgin mimkin olan en
kisa zamanda adenoidektomi denen cerrahi
bir midahaleyle yok edilmesi gerektigine
inanirlar. Havas ve Lowingerin ylrittigi ca-
lismada c¢ocuklarin tcte birinde geleneksel
adenoidektomiler etkisiz olmustur (12). Bu
cocuklarin adenoidleri posterior koanayi ti-
kayacak ve intranazal uzantisi olan adeno-
idlerdi. Boyle durumlarda "powered-shaver
adenoidectomy" yontemi tikayici adenoid
dokunun tamaminin uzaklastirilmasi dolayi-
styla normal viicut gelisiminin bozulmama-
sinda etkilidir (11).

UST HAVA YOLU TIKANIKLIGI VE AGIZ

SOLUNUMU

Normal nazal solunum sirasinda, burun
havay: siizer, i1sitir ve nemlendirerek cigerle-
re ve bronglara girisini hazirlar. Bu nazal ha-
vayolu direng gostererek negatif intratorasik
basing olusturup interkostal kas hareketleri-
ne yardimci olurlar. Bu intratorasik basing
alveollere hava akimi saglarlar (6,13).

Diren¢ miktari 2-3.5 cm H20O/L/saniyedir
ve yiksek trakeobransiyal hava akimi pul-
moner alveollerin en perifer kisminin bile
oksijenlenmesini saglar. Buna zit olarak,
agiz solunumu nazal direnci onleyip giren
havanin hizini da dustrir. Bunun sonucun-
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The growth of adenoidal tissue as de-

monstrated by a bell curve, peaks at or near
age 6 and also begins involution at or near
this age as well (Figure 3). Facial growth is
coupled with adenoidal growth. As the cra-
nial base forms the roof of the nasopharynx,
a close examination of the growth and deve-
lopment of the craniofacial complex beco-
mes significant for evaluation of the size and
configuration of the nasopharyngeal airway.
Any abnormal development regarding this
craniofacial complex may affect the nasop-
haryngeal airway. Abnormal adenoidal
growth that occurs during childhood, may
consume the nasopharnx and extend thro-
ugh the posterior choanae in the nose (11).
This excessive adenoidal growth usually in-
terferes with normal facial growth and can
result in abnormal breathing patterns, con-
gestion, snoring, mouth breathing, sleep ap-
nea (2); Eustachian tube dysfunction/otitis
media, rhinosinusitis, facial growth abnor-
malities, swallowing problems, reduced abi-
lity to smell and taste, and speech problems
(10). Theoretically, many clinicians believe
the blockage should be removed as soon as
possible through a surgical procedure called
adenoidectomy. However, according to a
study conducted by Havas and Lowinger
one-third of child study patients, with tradi-
tional adenoidectomies, were ineffective
with intranasal extensions of the adenoids
obstructing the posterior choanoe (11). For
this segment of the study population the "po-
wered-shaver adenoidectomy" was effective
in the complete removal of the obstructive
adenoid tissue ensuring postural patency
(11).

Sekil 5: Agiz solunumu yapan

cocuklarda dar ve "V"
seklinde dental arklar

olusmaktadir.

Figure 5: Mouth breathing
causes development of
constricted and V-shaped

dental arches.
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Sekil 6: Ust gene darlig: alt

¢enenin de geride

konumlanmasina sebep olur.
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Figure 6: Maxillary
constriction causes

mandibular retrognathia.

da da dusik pulmoner uyum olusur (6). Kan

gazi arastirmalarina gore, agiz solunumu ya-
pan bireylerde kandaki CO2 basinci %20
artarken O2 basinci da %20 azalir. Bunlarin
nedeni disik pulmoner uyum ve azalmis
hizdir (6,14).

Ust solunum yolunun tikanikhgina neden
olan faktorler; anatomik havayolu daralma-
s1, gelisimsel anaomaliler, makroglossi, bu-
yik tonsil ve adenoidler, nazal polipler ve
alerjik rinittir (3). Bizim amacimiz adenoidal
hipertrofinin dental ve iskeletsel gelisim
Uzerindeki etkilere odaklanmakti. Bu konu-
da yapilan bircok yayin vardir (12).

Nazal kavite veya farenks engeliyle olu-
san havayolu tikanmasi agiz solunumuna
neden olur, bu da birgok postural modifikas-
yonla sonuglanir. Bunlar; agik dudaklar, asa-
gida konumlanmis dil, mandibulanin anteri-
or ve posteroinferior rotasyonu, kafa posti-
rinde degisikliklerdir. Bu modifikasyonlar,
havayolunu dengelemek icin ortaya cikar.
Daha once tartisildigi gibi, yumusak doku-
daki postural degisiklikler dislere ve yiiz ke-
miklerine gelen kuvvetlerdeki dengede degi-
siklik yarattigi gibi yiiz yapilarinda da modi-
fikasyonlara neden olurlar (Sekil 4). Buna ek
olarak, agiz solunumu sirasinda olusan kas
degisimleri, bu kas yapiya bagli olan c¢igne-
me, yutkunma ve fonasyonu da etkiler (5).

MALOKLUZYON - HALA TARTISMALI

BiR KONU

Malokliizyonla, Adenoidler ve Burun Ti-
kanikhgi Arasinda Bir Sebep-Sonuc iliskisi
Var Midir?

Nazal hava yolu tikanmalariyla olusan

dentofasiyal degisiklikler 1872 yilinda C. V.
Tomes tarafindan adenoid yiizler olarak ta-

Williams, Mahony

UPPER AIRWAY OBSTRUCTION

AND MOUTH BREATHING

During normal nasal respiration, the no-
se filters, warms and humidifies the air in
preparation for its entry into the body’s lungs
and bronchi. This nasal airway also provides
a degree of nasal resistance in order to assist
the movements of the diaphragm and inter-
costals muscles by creating a negative intrat-
horacic pressure. This intrathoracic pressu-
re promotes airflow into the alveoli (6, 12).

Correct normal resistance is 2 to 3.5 cm
H2O/L/Sec and results in high tracheob-
ronchial airflow which enhances the oxyge-
nation of the most peripheral pulmonary al-
veoli. In contrast, mouth breathing causes a
lower velocity of incoming air and elimina-
tes nasal resistance. Low pulmonary compli-
ance results (5). According to blood gas stu-
dies, mouth breathers have 20% higher par-
tial pressure of carbon dioxide and 20% lo-
wer partial pressures of oxygen in the blood,
linked to their lower pulmonary compliance
and reduced velocity (5, 13).

Contributing factors in the obstruction of
upper airways include: anatomical airway
constriction, developmental anomalies,
macroglossia, enlarged tonsils and adeno-
ids, nasal polyps and allergic rhinitis (3).
However, for purposes of this paper the fo-
cus shall be on enlarged adenoids as the
major contributing factor. There are nume-
rous studies that link adenoid hypertrophy
with nasopharyngeal airway obstruction to
the development of skeletal and dental ab-
normalities (12).

Airway obstruction, resulting from nasal
cavity or pharynx blockage, leads to mouth
breathing which results in postural modifi-
cations such as open lips, lowered tongue
position, anterior and posteroinferior rotati-
on of the mandible, and a change in head
posture. These modifications take place in
an effort to stabilize the airway. As previ-
ously discussed, facial structures are modifi-
ed by postural alterations in soft tissue that
produce changes in the equilibrium of pres-
sure exerted on teeth and the facial bones
(Figure 4). Additionally, during mouth breat-
hing, muscle alterations affect mastication,
deglutition and phonation because other
muscles are relied upon (5).

Tiirk Ortodonti Dergisi 2008; 21:80-92
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nimlanmistir (6). Tomes, bu terimi blytmds
adenoid dokunun nazal daralmaya neden
olup ciddi dentofasiyal degisiklikler olustur-
duguna inandigi icin soéylemistir (6). Tomes,
agiz solunumu yapan ¢ocuklarda dar ve "V"
seklinde dental arklar olusturdugunu rapor
etmistir (Sekil 5) (9). Bu ¢ene darliginin ne-
deni agiz solunumu yapanlarin dudaklarini
actk ve dillerini de asagida konumlandirma-
laridir. Dil basincindaki dengesizlik, ayni
zamanda yanak kaslarinda da dengesizlik
olusturarak premolar bolgesindeki alveol
kretini sikistirir. Bunun sonucunda da man-
dibula da ayni anda geride konumlanir. Bu
es zamanli hareketler sikistirici teori comp-
ressor theory) olarak adlandiriimistir (Sekil
6) (11).

1930’larda Tomes’un gorusleri bircok or-
todontist tarafindan desteklenmistir. Bunu
destekleyenler, malokliizyonun olusumunda
havayolu daralmasinin énemli bir etiyolojik
faktor oldugunu rapor etmislerdir. Rubin, bu
hastalarin tamamen tedavi edilebilmeleri
icin K.B.B. uzmani ve ortodonti uzmaninin
birlikte calismasi gerektigini soylemistir (6).
Malokliizyon, ayni dental arktaki dislerin
birbirleriyle olan iligkilerinin veya karsi ark-
taki dislerle olan iliskilerinin bozulmasidir
(M.

Lingual ve palatal dil basincinin kaybol-
masinin eslik ettigi hava yolu tikanikhg
maksillada degisiklikler olusturur. Dil pozis-
yonu ayrica mandibula gelisimi tizerindede
onemli roloynar. Asagi yonde konumlanmig
dil retrognatik maksilla olusumuna yol aga-
bilir. Arada konumlanmis dil ise anterior ok-
ltizal anomalilerin olusumuna yol acabilir.

Ek olarak, maksiler degisiklikler transver-
sal yonde capraz kapanisin eslik ettigi dar
yiz ve damak ile birlikte , 6n-arka yonde
maksiler retriizyon ile birlikte, vertikal yon-
de ise alt 6n ylz yuksekliginde asiri artma-
ya ve kranial kaideye bagli olarak palatal
diuzlem egiminde artama ile birlikte gozle-
nebilir. En ¢ok rastlanan okluzal degisiklik-
ler capraz kapanis(on ve/veya arka) , 6n agik
kapanis, artmis overjet, maksiler ve mandi-
bular kesicilerin retroklinasyonlaridir (5).
Mahony ve Linder-Aron’nun bulgulari ade-
nodektomize edilen ¢cocuklarda bulunan so-
lunum tipindeki degisim ve azalmis mandi-
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MALOCCLUSION - THE ISSUE STILL

IN DEBATE

Is There A Cause And Effect Relationship
Between Adenoids, Nasal Obstruction And
Malocclusion?

Dentofacial changes associated with na-
sal airway blockage have been described by
C. V. Tomes in 1872 as adenoid facies (6).
Tomes coined this term based on his belief
that enlarged adenoids were the principle
cause of airway obstruction and resulted in
noticeable dentofacial changes (6). Tomes
reported that children, who were mouth bre-
athers, often exhibited narrow V-shaped
dental arches (Figure 5) (9). This narrow jaw
is a result of mouth breathers keeping their
lips apart and their tongue position low. The
imbalance between the tongue pressure,
and the muscles in the cheek, result in che-
ek muscles compressing the alveolar pro-
cess in the premolar region. Simultaneously,
the lower jaw postures back (Figure 6). The-
se simultaneous actions have been termed
the compressor theory (10).

Tomes’ views were supported in the
1930’s by numerous leading orthodontists.
These supporting clinicians reported airway
obstruction as an important aetiologic agent
in malocclusion. Rubin advocated that in
order for these patients to fully be assessed
they must be thoroughly evaluated by both
a rhinologist and orthodontist (6). Malocc-
lusion is the departure from the normal rela-
tion of the teeth in the same dental arch or
to teeth in the opposing arch (1).

Airway obstruction, coupled with loss of
lingual and palatal pressure of the tongue,
produces alterations in the maxilla. The po-
sitioning of the tongue also plays an impor-
tant role in mandibular development. The
tongue displaced downward can lead to a
retrognathic mandible; and an interposed
tongue can lead to anterior occlusal anoma-
lies.

Additionally, maxillary changes can be
viewed in the transverse direction, produ-
cing a narrow face and palate often linked
with cross bite; in the anteroposterior direc-
tion, producing maxillary retrusion; and in
the vertical direction causing an increase in
palatal inclination as related to the cranial
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Sekil 7: Burundan solunum

muayenesi. Hastaya

dudaklarini kapamasi sdylenir

ve burundan nefes almakta
zorlanma olup olmadigina
bakilir. Daha sonra burun
delikleri sirastyla kapatilip
tepki kaydedilir.

Figure 7: Evaluation of nasal

respiration. Patient is asked to

St

eal lips — difficulty breathing

through nose should be noted.

88

One nostril can be occluded
and the response noted —
same procedure on the other

side.

bular/ palatal dizlem acisi arasindaki ytik-
sek korelasyonla uyum gostermektedir (13).
Bir cok arastirmaci delil olarak sunulan

yuiz tiplerinin ne adenoidler ve agiz solunu-
mu ne de belirli bir maloklizyon tipi ile si-
rekli bir iliski gostermedigi ayrica adenoid-
ler, nazal tikaniklik/agiz solunumu ve ma-
lokltizyonlar arasinda herhangi bir sebep so-
nug iliskisi bulunmadigi yoniinde goris bil-
dirmiglerdir. XXX Bu gorise sahip olan aras-
tirmacilar, "V" seklindeki damaklarin kali-
timsal oldugu ve de agiz solunumu ile olus-
madigina inanmaktadirlar. Hartsooh, 1946
yilinda yayinlanan agiz solunumu uzerine
bir derlemede agiz solunumunun malokltiz-
yon olugmasinda primer etiolojik faktor ol-
Ek olarak,
Whitaker 1911 yilinda adenoidektomi veya

madigl sonucuna varmistir (9).

tonsillektomi operasyonu geciren 800 ¢ocuk
Uzerinde yurdtilen bir calismasinda, sadece
%30 unun ortodontik mudahale gerektiren
dental anomaliye sahip oldugunu belirle-
mistir (9). Adenoid ve hipertrofik tonsillerin
tiroit hormon eksikliginden kaynaklandigi
yoninde gorugler vardir. Bu hormon eksik-
ligi lenfoid dokularin hipertrofisi ile sonug-
lanan organizmanin savunma mekanizmasi-
ni aktive eden katalizér gorevi gorir. Diger
bir klinisyen, Vig, tam olarak belgelenen na-
zal tikaniklik olmaksizin, nazal solunumu
arttirmak icin yapilacak tedavi ve cerrahi is-
lemlerin ortodonti acisindan dogru kabul et-
mek icin ampirik ve zor olacagini soylemis-
tir (6, 14).

NASAL SOLUNUM DEGERLENDIRMESi
Havayolu tikanikli ve dentofasiyal yapi-
lar/malokliizyon ortodontistler arasinda hala
bir tartisma ve arastirma konusudur. Fonksi-
yonel problemler ile morfolojik karakterler
arasindaki iliskinin hala gti¢clendirilmeye ih-

Williams, Mahony

base and excessive increases of the lower
anterior face height. The most commonly fo-
und occlusal alterations are cross bite (pos-
terior and/or anterior), open bite, increased
over jet, and retroclination of the maxillary
and mandibular incisors (5). Mahony and
Linder-Aronson’s findings were in agre-
ement with the significant correlation bet-
ween changed modes of breathing and di-
minished mandibular/palatal plane angle
(ML/NL) found in adenodectomized child-
ren (13).

Several authors have taken the position
that alleged faces are not consistently found
to be associated with adenoids, mouth bre-
athing, nor a particular type of malocclusi-
on; and that there is no cause and effect re-
lationship between adenoids, nasal obstruc-
tion/mouth breathing and malocclusion.
Proponents of this position believe that the
V-shaped palate was inherited and not ac-
quired through mouth breathing. Hartsooh
in 1946 on a review of literature related to
mouth breathing concluded that mouth bre-
athing is not a primary etiological factor in
malocclusion (9). Additionally, Whitaker in
1911 found that in a study of 800 children,
who underwent adenoidectomy or tonsillec-
tomy only 30% had dental anomalies that
needed orthodontic intervention (9). There
is some suggestion that adenoids and
hypertrophic tonsils are a consequence of a
thyroid hormone deficiency. This hormone
deficiency acts as a catalyst for activating
the organism’s defense mechanisms which
include hypertrophy of lymphoid tissue (10).
Another orthodontic clinician, Vig, took the
position that without documented total na-
sal obstruction, any surgery or other treat-
ment to improve nasal respiration is empiri-
cal and difficult to justify from an orthodon-
tic point of view (6, 14).

NASAL RESPIRATORY EVALUATION

The relationship of airway obstruction
and dentofacial structures/malocclusion is
still the subject of investigation and contro-
versy amongst orthodontists. The correlati-
on between functional problems and morp-
hologic characteristics is yet to be solidified.
Regardless of varied opinion in this area
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tiyaci vardir. Bu alandaki cesitli distincelere
bakilmaksizin, arastirmacilarin her hastayi
dikkatlice gozlemesi gerekmektedir.

Onerilen protokol

1. Hasta odaya girdiginde, hastanin yiiz
ve de kafa pozisyonu not edilerek solu-
num sirasinda dudaklarin kapanip kapan-
madig1 kontrol edilmelidir.

2. Alerjik rinit semptomlari ile birlikte yakin
zamanda gecirilmis soguk alginligi ve de
sintizit not edilmelidir

3. Ailenin alerji acisindan degerlendirilmesi
onemlidir

4. Uyku tipi arastirilmahdir: uyku apnesi,
sesli horlama, uyku sirasindaki agiz pos-
tara gibi.

5. hastaya dudaklarini kapatmasi soylenir —
burun solunumu sirasinda zorluk olusup
olusmadigi kontrol edilmelidir (Sekil 7).
Ozellikle hava yolunun klinik olarak ye-

tersiz gorundigi ancak fizyolojik olarak

fonksiyonel oldugu durumlarda nazal hava
yolunun degerlendirilmesi zordur. Dudak
acikhgr veya acgik agiz her zaman agiz solu-
numu icin kesin bir belirleyici degildir. Tam
nazal solunuma siklikla acik kapanisa neden
olan dissel durumlar eslik eder (9).

ADENOID DEGERLENDIRMESI

Nasofarengeal bosluk ve adenoid genisli-
gi bir cok metod ve yontemle degerlendiril-
mistir

1. radyodrafik olarak adenoid/nasofaren-
geal oranin belirlenmesi (lateral sefalometrik
rontgen)

2. esnek optik endoskopisi (Sekil 8)

3. akustik rinometri, ve

4. cerrahi sirasinda direkt olarak 6lgmek

Direkt 6lcumler, ti¢ boyutlu degerlendir-
me imkani tanidigi icin en givenilir yontem
olarak kabul edilir (11). Lateral sefalometri
ise cocuklardaki tist hava yolunu tikanikhgi-
nin degerlendirilmesinde yardimci tanisal
arag olarak kabul edilebilir (Sekil 9) (13).

NASAL TIKANIKLIK TEDAVISi

1. eger ist hava yolu tikanikhginin sebebi
biyumis adenoidler ( ve tonsiller ) ise
adenoidektomi ile birlikte tonsillektomi
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practitioners should observe each patient

carefully.

Suggested protocol:

1. As the patient enters the room, facial and
head posture should be noted to see if the
lips are closed during respiration.

2. Signs of allergic rhinitis should be noted,
as well as histories of frequent colds or si-
nusitis.

3. Assessment of family history for allergies
is important.

4. Sleep history should be evaluated: sleep
apnea, loud snoring, open mouth posture
while asleep.

5. Patient is asked to seal their lips — diffi-
culty breathing through nose should be
noted. One nostril can be occluded and
the response noted — same procedure on
the other side. (Figure 7)

The evaluation of nasal airway potency is
complicated, especially when the possibility
exists that airways may clinically appear
inadequate but be quite functional physiolo-
gically. Lip separating or an open-mouth
habit is not an infallible indicator of mouth
breathing. Often complete nasal respiration
is coupled with dental conditions that cause
open-mouth posture (9).

ADENOID EVALUATION

Nasopharyngeal space and the size of
adenoids have been evaluated using diffe-
rent methods of assessment:

Sekil 8: Esnek optik endoskop

yardimiyla adenoid

Figure 8: Adenoid evaluation

with flexible optic endoscope.
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Sekil 9: Lateral sefalometrik
radyograflar ortodontiste tist
solunum yolu tikanikliga
sahip ¢ocuklarin teshisinde

6nemli imkanlar saglar.

Figure 9: A lateral
cephalometric radiograph is
an added valuable diagnostic
tool for the orthodontist in the
evaluation of children with

upper airway obstructions.

Sekil 10: Sabit ortodontik
tedavi dncesinde
adenoidektomi ve maksiller
genisletme uygulanan bir
bayan hastanin tedavi oncesi

ve sonrasi fotograflari.

Figure 10: The before and
after treatment results of a
young girl who had her
adenoids removed, then
underwent maxillary
expansion before full-fixed

braces.

90

(6). Powered-shaver adenoidektomisi —
endoskopik gorintileme ile desteklenen
adenoidektomi, nasofarenkste ozellikle
tstteki adenoidlerin yeterli derecede
uzaklastirlmasina olanak saglar. P-S ade-
noidektomi tekniginin kullaniimasi obt-
riktif adenoidlerin temizlenmesinde da-
ha etkilidir (11).

2. septal cerrahi, cocuklarda cok seyrek ol-

makla birlikte, ciddi nazal septal defleksi-
yon varliginda dustndlebilir. Biytimekte
olan hastalarda uygulanan konservatif
septal cerrahi dentofasiyal gelisimi olum-
suz etkilemeyecektir (6,15-17).

3. maksiler ekspansiyon (RME or SAME)
nazal kubbeyi genisleten ortodontik bir
prosedir (6,15).

4 kriocerrahi veya elektrocerrahi -vasomo-

tor riniti olan hastalara uygulanabilecek
bir yontemdir (6).

Williams, Mahony

1. Determination of the roentgenographic
adenoid/nasopharyngeal ratio (a lateral
cephalometric xray);

2.Flexible optic endoscopes (Figure 8);

3. Acoustic rhinometry; and

4.Direct measurements during surgery.

Direct measurements are considered to
be the most accurate because space can be
assessed in three directions (11). A lateral
cephalometric radiograph is an added valu-
able diagnostic tool for the orthodontist in
the evaluation of children with upper airway
obstructions (Figure 9) (13).

TREATMENT OF NASAL OBSTRUCTION

1. Adenoidectomy with or without tonsil
lectomy is indicated if hypertrophied
adenoids (and tonsils) are the cause of
upper airway obstruction (6). Powered-
Shaver Adenoidectomy — Adenoidec
tomycoupled with Endoscopic Visualiza-
tion will assist in achieving adequate re-
moval of adenoids particularly high in
the nasopharynx. Use of the powered-
shaver technique allows for better cle-
arance of obstructive adenoids. The end
result is more reliable restoration of nasal
potency (11).

2. Septal surgery (rarely indicated in the
child) but may be considered in the pre-
sence of a marked nasal septal deflec
tion with impaction. Conservative septal
surgery in growing patients will not have
an adverse effect in dentofacial growth
(6,15-17).

3. Maxillary expansion (RME or SAME) —
an orthodontic procedure that widens the
nasal vault (6,15).

4. Cryosurgery or electrosurgery — this is a
viable option for patients with vasomotor
rhinitis (6).

5. Bipolar Radiofrequency Ablation (al-
lergic rhinitis) — performed under local
anesthesia.

6. Inferior turbinectomy — Using powered
instrumentation

7. Use of nasal sprays.
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5. bipolar radyofrekans ablasyonu (alerjik ri-
nit ) — lokal anestezi altinda uygulanir

6. Inferior tirbinektomi — elektrikli aletler
yardimiyla.

7. nazal sprey kullanimi

SONUC

Adenoidlerin yiiz ifadeleri, malokliizyon
ve solunum tipine etkileri yiz yillardir aras-
tirmacilar arasinda tartisma konusu olmus-
tur. Litareturlin taranmasi bircok teoriyi orta-
ya koymaktadir.

Koruyucu tedaviyi temel alan bir saglik
sistemi, mal oklizyon olusumunun 6nlen-
mesinde hastanin erken dénem biyime
donglsunt goz ardi edemez. 12 vyasinda
yliz blytimesi %90 tamamlanmistir (6). Bu
yas bircok hekim icin tedavi yasi olarak ka-
bul edilir. Bu yas kraniofasiyal biyimenin
%80-90 tamamlandigi yastir ve de normal
veya anormal olusumlar ortaya c¢ikmistir
(18). Abnormalitenin % 90 oraninda ortaya
ctkmasini beklemek koruyucu tedavi distin-
cesi ile uygunluk gostermez. Engelleyici ted-
birler en erken déonemde alinmalidir. Erken
mudehale hastaya karsi multidisipliner yak-
lasimi benimsemelidir. Boyle bir yaklagim
hastanin degerlendirilmesinde en etkili yon-
temdir. Pratisyen hekim, dishekimi, alerji
uzmani, KBB uzmani, ve ortodontist artmig
nasal resistans gosteren gencg hastalarin er-
ken donem tedavi planlamasinda birlikte ¢a-
lismahidirlar.

Diagnoz sonrasi, erken miidahaleye do-
nik kapsamli kar-zarar analizi yapilmalidir.
Kahitim ve de cevre faktorlerinin gbz 6niin-
de bulundurulmasi ile birlikte genel amag
cocugun erken yiiz gelisiminde yeterli nazal
solunum yapabilmesinin saglanmasidir.

Sekil 10, adenoidektomi yapilan ve ust
cenesi genisletilen kiz hastanin sabit braket-
ler uygulanmadan onceki, tedavi 6ncesi ve
sonrasi resimlerini icermektedir.
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CONCLUSION

The effect of adenoids on facial expressi-
on, malocclusion and mode of breathing has
been a topic of debate and investigation by
practitioners in the field for the last one hund-
red years. A review of the literature exposes
several theories.

A healthcare provider, with a practice phi-
losophy based on prevention of malocclusion
development, cannot ignore the early years of
the patient’s growth cycle. By age twelve,
90% of facial growth has already occurred.
This is the age when many practitioners begin
orthodontic treatment (6). This is the age when
80-90% of craniofacial growth is complete, so
most formation and/or deformation has occur-
red (18). To wait until 90% of the abnormality
has occurred, before beginning treatment, is
not consistent with a preventive philosophy.
Interceptive measures must be initiated so-
oner. Early intervention requires an acceptan-
ce of a multidisciplinary approach to total pa-
tient health. An integrated approach to patient
evaluation, diagnosis and treatment is most ef-
fective. Primary care physicians, dentists, al-
lergists, otorhinolaryngologists, and orthodon-
tists must all work together for early preventi-
on and management of young patients with
increased nasal airway resistance.

After diagnosis, a comprehensive risk be-
nefit analysis regarding early intervention must
be considered. Although hereditary and envi-
ronmental factors must be considered, the uni-
versal goal is the promotion of proper nasal
respiration throughout a child’s early years of
facial growth.

Figure 10 shows the before and after treat-
ment results of a young girl who had her
adenoids removed, then underwent maxillary
expansion before full-fixed braces. She was
treated as a second opinion against the
removal of four premolar teeth.
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