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Rezumat

Introducere: Dezvoltarea tehnologiilor
imagistice a permis utilizarea pe scard larga
a computer-tomografiei cu fascicol in dia-
gnosticarea disfunctiilor articulatiei tempo-
ro-mandibulare. Cu toate acestea nu existd o
metoda unanim acceptati de apreciere a pozi-
tiei condilului in fosa articulara.

Scopul: Utilizarea CBCT-ului in diagnos-
ticarea pacientilor cu disfunctii ale articulatiei
temporo-mandibulare.

Material si metode: Studiul efectuat a cu-
prins examinarea tomografiilor (CBCT) a 9
pacienti cu virsta cuprinsa intre 18 si 40 de
ani. Tomografiile au fost examinate in On-
Demnd3D si SIDEXIS software, avind la baza
metoda lui Kazumi ITkeda. Au fost calculate
urmitoarele valori: anterior (SA), posterior
(SP), superior (8S) - in plan sagital. in plan
frontal: medial (MS), superior (SS), lateral
(LS), iar in cel axial: medial (MS) si lateral
(LS).

Rezultatul si discutii: Valorile medii obti-
nute in cadrul acestei cercetari in plan sagital
sunt:SP-2.13 (+0,4);55-2.94 (+0.01) ;SA-3.02
(+0,5). Plan frontal: SL-2.28 (+0,5); SS-2.42
(£0,4); SM-2.01 (£0,6). Plan axial: SM-4.01
(+0.9), SL-nu a putut fi obtinut din cauza po-
zifiondrii inalte a arcadei zigomatice.

Cncluzia: Tomografia computerizatd cu
fascicol conic reprezintd o metoda de inves-
tigatie informativa in cazul pacientilor cu
disfunctii ale ATM ce poate facilita stabili-
rea diagnosticului fira utilziarea RMN-ului.
Cu toate acestea in cadrul cercetirii nu a fost
posibil intotdeauna analiza CBCT-urilor con-
form metodei descrise datorita particularita-
tilor anatomice.

Cuvinte cheie: CBCT, ATM, condil.
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Summary

Introduction: The development of imag-
ing technologies has allowed widespread use
of computed tomography in diagnosis of tem-
poromandibular joint disorders. However,
there is no unanimously accepted method of
assessing the position of the condyle in the
glenoid fossa.

Purpose: The use of CBCT in diagnosing
in patients with temporomandibular joint dis-
orders.

Material and methods: The study in-
cluded CT scans of 9 patients between 18
and 40 years old. CBCTs were examined
through OnDemand3D and SIDEXIS soft-
wires, based on Kazumi Ikeda’s method. The
following distances were measured: anterior
(SSA), posterior (SSP), superior (SSS) - in
sagittal projection sagittal. Coronal view:
medial (CMS), upper (CSS), lateral (CLS),
and in axial view: medial (AMS) and lateral
(ALS).

Results: The mean values obtained in this
research are: SSP-2.13 (x 0.4); SS8-2.94 (+
0.01); SSA-3.02 (£ 0.5) - in sagittal view. In
coronal section: CSL-2.28 (+ 0.5); CSS-2.42 (+
0.4); CSM-2.01 (£ 0.6). Axial view: ASM-4.01
(£ 0.9), ASL-could not be obtained due to the
high positioning of the zygomatic arch.

Conclusion: The cone-beam computed
tomography is an informative method used
to investigate the patients with TMD that
can facilitate diagnosing without using MRI.
However, in the research it was not always
possible to analyze CBCTs according to the
described method due to anatomic particu-
larities.

Keywords: CBCT, TM], Condyle.
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Introducere

Pentru prima datd termenul de disfunctie arti-
culatiei temporo-mandibulare a fost descris de catre
otolaringologul Costen, incé in secolul trecut, anul
1934. In prezent, aceasta notiune presupune conditii
ce duc la functie anormali, incompletd, defectuoasa a
articulatiei temporo-mandibulare si/sau a mugchilor
masticatori.[5]

Pe parcursul anilor au fost efectuate numeroase
cercetari stiintifice, pentru a stabili gradul de pre-
valentd a acestei afectiuni. In cadrul studiilor date
subiectii au fost supusi examinirii cu scopul de a
depista semne si simptome asociate disfunctiei. Re-
zultatele obtinute au indicat ci 41% din populatie
cercetatd au acuzat cel pugin un simptom, iar 56%
au posedat cel putin un semn clinic. Inalti frecven-
ta a acestei afectiuni denotd o importantd majord in
mediciné si aparitia unei necesitii de abordare cit
mai cmplexe din toate punctele de vedere, atit pen-
tru confirmare diagnosticului cit §i pentru corectare
sau elaborare unui plan de tratament.[4] Pentru re-
alizarea scopului propus au fost utilizate numeroase
metode imagistice,de la cele mai simple, pina la cele
mai sofisticate.[3]

Desi standartul de aur este considerat rezonanta
magneticd nucleard, care ofera o vizualizare buni atit
a tesuturilor dure, cit si a tesuturilor moi, totusi to-
mografia computerizata cu fascicolul conic raimine a
fi o metoda de electie, fiind una mai accesibila, de
un grad informational la fel inalt. Imaginea tridi-
mensionald calitativa a ATM, obtinuta intr-un timp
scurt, determina superioritate asupra radiografiilor
panoramice, radiografiilor in proiectie axial, si te-
leradiografiilor, care sunt deficil de le interpretat din
cauza suprapunerii structurilor osoase, fiind putin
utile in majoritatea cazurilor.Un alt avantaj il consti-
tue rezolutia spatiald inalté la o doza de radiatie mult
mai mici in comparatie cu tomografia computerizata
multidetector. Toate acestea caraceristici argumen-
teaza prioritatea diagnostici a metodei date. [1,2,3]

Astfel, Christiansen a utilizat tomografiile com-
puterizate ale articulatiilor temporomandibulare
pentru a studia modificarile spatiului articular aso-
ciate deplasarii discului [6,7], iar Sicher considera
ca daca relatia stransd dintre eminenta si condil ar
fi fost pierduta datorita deplasarii discului, ar trebui
sa existe schimbari in spafiul comun, ceea ce poate
fi un indice indirect valabil pentru o tomografie [8].
Ikeda si Kawamura au aratat cd pozitia optimd con-
dilara in fosa glenoida poate fi calculati utilizand o
scanare CBCT.

Materiale si metode

Studiul efectuat a cuprins examinarea tomografi-
ilor (CBCT) a 9 pacienti cu virsta cuprinsé intre 18 si
40 de ani. Tomografiile au fost examinate in OnDe-
mond3D si SIDEXIS software, avind la baza metoda
lui Kazumi Ikeda. Au fost calculate valori in cele trei
planuri: sdgital, axial si frontal, pentru caracterizarea
amplasirii condilului in fosa articulara.

Introduction

For the first time, the term of temporomandibu-
lar joint dysfunction was described by otolaryngol-
ogist Costen, in the last century, 1934. Nowadays,
the term means conditions producing abnormal,
incomplete, or impaired function of the temporo-
mandibular joint(s) and/or the muscles of mastica-
tion. 5]

A lot of scientific researches have been done over
the years to determine the prevalence of this dis-
ease. During these studies, subjects were screened
for signs and symptoms associated with dysfunction.
The results showed that an average of 41% of these
populations reported at least one symptom associ-
ated with TMD, while an average of 56% showed at
least one clinical sign. The high frequency of this dis-
order represents a major importance in medicine and
the emergence of a need for more complex approach
from all point of view, both for acknowledging, rec-
tification and/ or elaboration of a treatment plan [3].
Many imaging methods, ranging from the simplest
to the most sophisticated, have been used to achieve
the goal [4].

Although the gold standard is considered to be
nuclear magnetic resonance, which provides good
visualization of both hard and soft tissues, the cone
beam computed tomography remains a method of
choice, being more accessible, with a high informa-
tional degree. A qualitative three-dimensional image
of ATM, obtained in a short time, is more superior
over the panoramic radiography, axial projection ra-
diography, and teleradiography, which are difficult to
describe because of overlapping bone structures, as a
result were marked less useful in most cases. Another
advantage is considered to be a higher spatial resolu-
tion at a lower radiation dose compared to the mul-
tidetector computed tomography. All these features
argue the diagnostic priority of the given method
[1,2,3].

Thus, Christiansen analyzed computed tomo-
grams of temporomandibular joints to study changes
in the joint space associated with disc displacement
(6, 7], Sicher felt that if the close relationship between
the eminence and the condyle were lost due to disc
displacement, there should be changes in the joint
space, which may be an indirect index for a tomog-
raphy [8]. Ikeda and Kawamura have shown that the
optimal position in the glenoid fossa can be calcu-
lated using a CBCT scan.

Material and methods

The study included the CT scan of 9 patients
between 18 to 40 years old. CBCTs were examined
through OnDemand3D and SIDEXIS softwires,
based on Kazumi Ikeda’s method. Values were cal-
culated in the three axes: sagittal, axial and frontal,
to characterize the location of the condyle in the
joint.

In order to determine its position, it was taken
the true horizontal line as a reference plan, which



Cu scopul determindrii pozitiei acestuia s-a luat
ca plan de referinta linia reala orizontala, care repre-
zintd o linie imaginara ce aliniazé virful fosei glenoide
si a conductului auditiv extern. In raport cu aceastd
a fost determinat spatiul superior (SSS), ce uneste cel
mai superior punct al condilului si cel mai superior

aspect al fosei glenoide pe
plan de referinta. Spatiul
anterior (SSA) si posteri-
or (SSP) este reprezentat
de niste perpendiculare
trase pe tangente ce trec
prin cele mai proeminen-
te puncte ale suprafetelor
respective, avind origine
la nivelul planului de re-
ferinta (Fig.1).[1]

In plan frontal, relagia
condil-fosa glenoida este
descrisa de urmatoare-
le determinante: Spatiul
Superior, Spatiul Lateral
(SFL) si Spatiul Medi-
al (SFM). Pentru luarea
masurilor date, pe condil
se trage linia orizontala
ce uneste polul lateral si
medial, ulterior aceasta se
imparte in sase segmente
egale (Fig.2).[2]

Pozitia condilului
mandibular in plan axial,
este caracterizata prin va-
lorile determinate pentru
spatiului lateral (SAL) si
medial (SAM), care pre-
supun distanta dintre poli
si peretii fosei articulare,
stabilite in confrmitate
cu axul imaginar, ce trece
prin mijlocul condilului
(Fig.3).[2]

Sectiunea corecta
pentru efectuarea masu-
rilor, in plan axial trece
prin cel mai proeminent
punct al suprafetei anteri-
oare a condilului in plan
sagital (Fig.4).[2]

Rezultatele obtinute
au fost supuse prelucrarii.
Ca metodd de cercetare
s-au utilizat masurare,
analiza, sintezd si compa-
rare. Toate datele culese
s-au procesat in progra-
mul Excel, pentru calcu-
lul valorilor medii si de-
viatiei standart (DS).

Coronal

Fig. 4. Linia albastra ce indica sectiunea necesard pentru analiza
articulatiei in plan axial.
Fig. 4. The blue line represents necessary section for analyze

F

Fig. 2. Sectiunea frontald a articulatiei.
Fig. 2. The coronal section of TMJ

ig. 1. Sec

Sl

Fig. 1. The sagittal section of TMJ

Fig. 3. Sectiunea axiald a articulatiei.

Fig. 3. The axial section of TMJ

tiunea sdgitald a articulatiei.

represents an imaginary line that align the most su-
perior point of the glenoid fossa and the external au-
ditory meatus. In relation to this it was determined
the upper space (SSS), which joins the highest point
of the condyle and the highest aspect of the glenoid
fossa on the reference plane. The anterior (SAS) and

posterior space (SPS)
is represented by some
perpendiculars  drawn
on the tangents passing
through the most promi-
nent points of the respec-
tive surfaces, originating
from the reference plane
(Figure 1) [1].

In the frontal plane,
the relation condyle-gle-
noid fossa is described
by the following deter-
minants: Superior Space
(CSS), Lateral Space
(CLS), and Medial Space
(CMS). In order to take
the given measures, it
is drawn the horizontal
line between the lateral
and medial poles of the
condyle, then it is divided
into six equal segments
(Figure 2). [2]

The position of the
mandibular condyle in
the axial plane is charac-
terized by the values de-
termined for the lateral
space (AMS) and the me-
dial (ALS), which means
the distance between the
poles and the walls of
the articular fossa, estab-
lished in relation with the
imaginary axis, passing
through the middle of the
condyle (Figure 3) [2].

The correct section
for measuring, in the ax-
ial plane, passes through
the most prominent point
of the anterior surface of
the condyle in the sagittal
plane (Figure 4) [2].

The obtained results
were introduced into
Excel for analysis. All
collected data has been
processed in the Excel

rogram for calculating
average values and stan-
dard deviation (DS).
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Rezultate si discutii

Valorile medii ob{inute in cadrul studiului in plan
sagital sunt : SSP-2.13 (£ 0.4); SSS-2.94 (+ 0.1); SSA-
3.02 (+ 0.5). Planul frontal: SFL-2.28 (+ 0.5); SFS-2.42
(+ 0.4); SFM-2.01 (+ 0.6). Planul axial: SAM-4.01 (+
0.9), SAL-nu a putut fi obtinut (Tab.1).

Tab. 1. Datele statistice obtinute inplan sagital, frontal, axial.

Results and Discussions

The mean values obtained in the study in sagit-
tal plane are: SPS-2.13 (+ 0.4); SSS-2.94 (+ 0.1); SAS-
3.02 (£ 0.5). The coronal plan: CLS-2.28 (+ 0.5); CSS-
2.42 (£ 0.4); CMS-2.01 (£ 0.6). Axial plan: AMS-4.01
(£ 0.9), SAL-could not be obtained (Table 1).

Tab. 1. The statistical data obtained in sagittal, coronal, axial plans

| valorimedii | DS | valorimedii | DS

Sagital Sagittal

SSP 2,13 04 SSP 2,13 0,4

SSS 2,94 0,1 5SS 2,94 0,1

SSA 3,02 0,5 SSA 3,02 0,5
Frontal Coronal Frontal

SFM 2,01 0,6 SFM 2,01 0,6

SFS 2,42 0,4 SFS 2,42 0,4

SFL 2,28 0,5 SFL 2,28 0,5
Axial Axial

SAM 4,01 0,9 SAM 4,01 0,9

SAL - — SAL —— —

La efectuarea studiului comparativ cu valorile
obtinute de Kazumi Ikeda la persoane sanatoase, sta-
tutul carora a fost confirmat prin RMN, criteriul axi-
ografic, dar si prin lipsa de acuze si semne caracte-
ristice disfunctiei clinic, observam ca in plan sagital
spatiul anterior (SSA) si superior (SSS), este consi-
derabil marit la pacienti simptomatici (Fig. 5a), la fel
cum si in cazul spatiul medial in plan axial (Fig.5b).
Datele pentru plan frontal pot fi constatate aproxi-
mativ aceleasi luind in consideratie deviatia standart
calculata (Fig. 5¢) [2,3].

Making comparative study of the values obtained
by Kazumi Ikeda from healthy individuals, whose
status was confirmed by MRI, and also the absence
of symptoms and clinical signs characteristic to
dysfunction, we have noticed that in anterior space
(SAS) and superior SSS one, are considerably in-
creased in symptomatic patients (Figure 5a), as in the
case with the medial space in the axial plane (Figure
5b). The data for the coronal plan can be considered
approximately the same taking into account the stan-
dard deviation (Figure 5c) [2,3].

The Coronal Section | ©

________The Axial Section
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Fig.5 a) valorile comparative in plan sagital, b) valorile comparative in plan coronar, c)valorile comparative in plan axial (coloanele albastre
reprezinta valorile din studiu iar cele rosii valorile de referintd dupd Kazumi lkeda).
Fig.5. a) comparative values of sagittal plane, b) comparative values of coronal plane, ¢) comparative values of axial plane. (blue columns —
study results, red columns — reference lines of Kazumi Ikeda)

Aceasta metoda nu de fiecare daté a putut fi apli-
cata. Desi centrarea condilului se realiza corect, ast-
fel incit planul sagital s corespunda cu axul scurt al
condilului, iar cel frontal cu axul lung (Fig. 6a), in 3
cazuri din 18, nu era posibil de aliniat ductul auditiv
extern si virful fosei glenoide conform liniei de refe-
rintd (Fig. 6b). Iar in plan axial, nu era posibil de a
determina spatiul lateral, din cauza pozitionarii inal-
te a arcadei zigomatice (Fig. 6¢) (SAL).

This method could not always be applied. Al-
though the position of the condyle was correctly per-
formed, so that the plane of the sagittal corresponds
to the short axis of the condyle and the frontal one
with the long axis (Figure 6a), in 3 TM]Js of 18, it was
not possible to align the external auditory meatus and
the top of the glenoid fossa according to the reference
line (Figure 6b). And in the axial plane, it was not pos-
sible to determine the lateral space due to the high
positioning of the zygomatic arch (Fig. 6¢) (SAL).
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Fig. 6. ) pozitionarea centrata a condilului, b) imposibilitatea alinierii conductului auditiv extern si celui mai superior punct al fosei articulare,

¢) Absenta punctului de referintd lateral pentru efectuarea masurarilor din cauza pozitiondrii inalte a arcadei zigomatice.
Fig. 6.a) positioning in centre of condile, b) imposibility to align the most superior point of auditory meatus with the most superior point of the
fosa, ¢) Absence of lateral reference point for measurement due to high position of zygoma arch.

Concluzii

Tomografia computerizata cu fascicolul conic este
o metoda informativa, utilizata pentru investigarea
pacientilor cu disfunctiea articulagiei tempor-man-
dibulare, care poate facilita diagnosticul fara apelare
la rezonanta magnetica nucleard. Cu toate acestea in
cadrul cercetarii nu a fost posibil intotdeauna ana-
liza CBCT-urilor conform metodei descrise datorita
particularitatilor anatomice. Examinarea conform
metodei propuse este una dificild, deoarece necesi-
ta softuri specializate, complicate pentru realizarea
analizei rapide in concordanta cu toate tangentele si
planurile de referinta necesare.
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