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arthropathy, computed tomography lem. No universal radiological parameter of the analysis was introduced.

Aim. Comparison of values of selected radiological parameters between asymptomatic

patients and those with the TMJ arthropathy.

Material and methods. Retrospective analysis of CT scans of patients of the Depart-
ment of Dental and Maxillofacial Radiology and the Department of Cranio-Maxillofacial
Surgery, Oral Surgery and Implantology, Medical University of Warsaw. Patients were
divided into two groups: 1. without TMJ disorders, 2. with TMJ dysfunction symptoms.
Following parameters of heads of mandible were analyzed bilaterally: shape, antero-
posterior and lateromedial dimensions, the distance between lateral points of both
heads (H-H,), distance between a head and the mandibular fossa. The angle between
the horizontal axis of the head of mandible and the line drawn by posterior points of

heads of mandible was measured.

Results. The most common type of the head of mandible in group 1 (40 patients;
13 women, 27 men) was convex (14 patients), in group 2 (16 patients; 14 women,
2 men) — plane (8 patients). Significant differences between groups were obtained for:
G-G, (group 1 —120.35 mm, group 2 — 115.4 mm), dimensions of heads of mandible:
lateromedial — 19.7 mm, 18.14 mm, anteroposterior — 8.03 mm, 7.04 mm for group

1 and 2, respectively.

Conclusions. Computed tomography allowed for an accurate analysis of the TMJ com-
ponents. Measurements of structures discussed in this work should be a part of the

diagnosis of patients with TMJ dysfunction.
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SELOWA KLUCZOWE STRESZCZENIE

staw skroniowo-zuchwowy, dysfunkcja,
artropatia, tomografia komputerowa

Wstep. Zaburzenia funkcji stawéw skroniowo-zuchwowych stanowig coraz czestszy pro-
blem diagnostyczno-terapeutyczny, jednak uniwersalne parametry analizy radiologicz-
nej nie zostaty opracowane.

Cel pracy. Poréwnanie wartosci wybranych parametréw radiologicznych stawow skro-
niowo-zuchwowych u pacjentéw bez objawdw artropatii oraz z dolegliwosciami ze stro-
ny ukfadu stomatognatycznego.

Materiat i metody. Retrospektywna analiza zapiséw tomografii komputerowej pacjen-
tow Kliniki Chirurgii Czaszkowo-Szczekowo-Twarzowej, Chirurgii Jamy Ustnej i Implan-
tologii WUM oraz Zaktadu Radiologii Stomatologicznej i Szczekowo-Twarzowej WUM.
Wszystkie badania byty elementem standardowego procesu diagnostycznego dole-
gliwosci chorych. Wyodrebniono dwie grupy pacjentéw: 1. bez dolegliwosci ze strony
uktadu stomatognatycznego, 2. z zaburzeniami funkcji stawdw skroniowo-zuchwowych.
Oceniano ksztatt gtéw zuchwy. Poréwnano parametry: odlegtos¢ bocznych punktéw
gtéw zuchwy (G -G,), wymiar boczno-przysrodkowy i przednio-tylny gtéw zuchwy, kat
nachylenia osi poziomej gtéw zuchwy do osi poprowadzonej przez skrajnie tylne punkty
gtéw zuchwy, odlegtosci miedzy gtowa zuchwy a dotem zuchwowym.

Wyniki. Grupa 1 liczyta 40 os6b (13 kobiet, 27 mezczyzn), grupa 2 — 16 oséb (14 ko-
biet, 2 mezczyzn). Najczestszym typem gtowy zuchwy w grupie 1 byt wypukty (14 oséb),
a w grupie 2 — ptaski (8 0s6b). Najwieksze réznice miedzy grupami uzyskano dla srednich
wartosci pomiaréw: G -G, (120,35 mm w grupie 1; 115,4 mm w grupie 2), wymiarze
boczno-przysrodkowym i przednio-tylnym gtowy zuchwy (19,7 vs. 18,14 mm; 8,03 vs.
7,04 mm, odpowiednio dla grup 1i 2).

Whioski. Obrazowanie z wykorzystaniem tomografii komputerowej pozwolito na doktad-
ng analize wymiaréw poszczegdlnych sktadowych stawu skroniowo-zuchwowego (ssz).
Pomiary wybranych struktur anatomicznych ssz omdéwionych w niniejszej pracy powinny
by¢ elementem diagnostyki pacjentéw z dysfunkcja narzadu zucia.

INTRODUCTION

Temporomandibular symptoms have become an in-
creasingly common diagnostic and therapeutic problem in
everyday medical practice. Arthropathies affect 20-30% of
the population at different ages, including 3-7% of patients
requiring treatment (1-3). Although the disorders are usu-
ally diagnosed in women 20-40 years of age, they are also
found in children and adolescents (4). Stomatognathic
dysfunctions are an aetiologically and symptomatically
heterogeneous group, and they may involve both tem-
poromandibular joints and masticatory muscles (3, 5, 6).
Artropathies are manifested by pain (ear, the parotid-
masticatory area, head), limited mandibular mobility, and
acoustic symptoms (i.e. crackling, crepitation). Chronic
pain in temporomandibular disorder (TMD) may lead to
depression and reduced quality of life (7). The variety of
TMD symptoms may pose a significant diagnostic prob-
lem (5, 8, 9). In addition to medical history and physical
examination, diagnostic imaging also plays an important
role (10, 11). Panoramic radiography is a basic plain x-ray
showing some of the pathological processes that may occur
in the temporomandibular bony structures (2, 12). However,
it allows to obtain a cross-sectional view of the mandibular
head on a single film, which prevents overall assessment of
temporomandibular structures. Furthermore, the dimen-
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sions of anatomical structures may be distorted. Therefore,
condylar processes and the articular surface of the temporal
bone are assessed based on computed tomography (includ-
ing cone beam computed tomography — CBCT) and magnetic
resonance imaging (MRI). CT allows for the assessment of
degenerative lesions of temporomandibular bones, such
as deformity, flattening and erosion of articular surfaces,
subchondral densities and the presence of osteophytes and
loose intra-articular bodies (7, 10). When assessing articular
head surfaces, their anatomical variations (including the
flat type), which make their differentiation with the initial
symptoms of TMD difficult, should be considered (11). Sig-
nificantly reduced effective dose of radiation received by
the patient is an advantage of CBCT compared to conven-
tional CT. Worse visualisation of soft tissues compared to
MRI, which allows for a precise assessment of soft tissues,
particularly articular disc location and displacement, its
deformity and perforation, as well as articular effusion and
adhesions, is a limitation of CT imaging in the diagnosis of
TM diseases (5, 6, 13, 14). MRl is also the best technique
to trace the dynamics of arthropathy development (6, 14).
Despite its multiple advantages, MRI is not a tool used in
the first stage of diagnosis of temporomandibular pain.
Therefore, it is important to improve the analysis of CT and
CBCT images. There is currently no universal parameter for
the diagnosis of early-stage temporomandibular arthropa-
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thy or differentiation between pathological processes and
anatomical variations (15, 16).

AIm

The aim of the study was to compare selected TM radio-
graphic parameters in non-arthropathic patients and those
presenting with stomatognathic symptoms.

MATERIAL AND METHODS

We performed a retrospective analysis of CT records
of patients diagnosed in the Department of Cranio-Max-
illofacial Surgery, Oral Surgery and Implantology, and the
Department of Dental and Maxillofacial Radiology of the
Medical University of Warsaw. All scans were performed as
part of standard diagnostic process. Patients were classified
into two groups:

1. group 1 — patients with no stomatognathic symp-

toms,

2. group 2 — patients with temporomandibular dys-
function.

Inclusion criteria:

— age over 18 years,

— diagnosis in the Department of Cranio-Maxillofacial
Surgery, Oral Surgery and Implantology, or the De-
partment of Dental and Maxillofacial Radiology of
the Medical University of Warsaw,

— craniofacial CT,

— group 2 patients — additionally: known temporo-
mandibular dysfunction (medical history or physical
examination findings of facial muscle pain, limited
or abnormal joint motion, signs of articular disc di-

Fig. 1. The distance between lateral points of mandibular
heads (H,-H,)

splacement that are not a consequence of diseases
included in the exclusion criteria).

Exclusion criteria:

— facial bone fractures,

— cysts, tumours or fractures within the temporoman-
dibular joints,

— CT failure to fully show the temporomandibular jo-
ints.

Based on a CT scan, we assessed the shape of mandibular
heads (angular, rounded, flattened, convex) and measured
the following parameters in all patients:

— the distance between lateral points of mandibular

heads (H-H,) (fig. 1),

— the largest lateromedial (I-m) and anteroposte-
rior (a-p) dimension of mandibular heads (fig. 2),

— the inclination angle (a) of the horizontal axis of
mandibular heads to an axis running through the
most posterior points of both mandibular he-
ads (fig. 3),

— distances between mandibular heads and the most
anterior (s1), medial (s2) and posterior (s3) point
of the mandibular fossa assessed in a sagittal pla-
ne (fig. 4).

In the first stage of the study, we compared the above
mentioned left- and right-sided parameters in group 1 to
assess statistically significant differences (anatomical varia-
tions) in patients with no symptoms of temporomandibular
arthropathy. We then performed an intergroup comparison
of these parameters.

The study was approved by the Bioethics Committee of
the Medical University of Warsaw (AUBE/207/17).

" 1.80cm
-

Fig. 2. The largest lateromedial (I-m) and anteroposterior (a-p)
dimension of mandibular heads
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Fig. 3. The inclination angle (a) of the horizontal axis of mandi-
bular heads to an axis running through the most posterior points
of both mandibular heads

RESULTS

Group 1 included 40 patients (13 women and 27 men)
aged 21-70 years, group 2 included 16 patients (14 women,
2 men) aged 22-64 years.

The most common types of mandibular heads (tab. 1)
were the convex type in group 1 (n = 14) and the flattened
typein group 2 (n = 8). No significant differences were found
in the analysed parameters between the left and the right
side in group 1 (tab. 2).

A comparison between group 1 and 2 showed differ-
ences in the distance between the lateral points of man-
dibular heads (H-H,): 120.35 £ 4.36 mm in group 1 vs.
115.4 + 5.8 mm in group 2; as well as in the lateromedial
dimensions of the right mandibular head (19.69 + 2.03 mm
vs. 18.14 + 1.96 mm), and anteroposterior dimensions
of the left mandibular head (8.02 + 1.21 mm vs. 7.04 *
1.14 mm) (tab. 3, fig. 5).

DiscussioN

Improvement of diagnostic methods used in tempo-
romandibular dysfunction has gained importance due to
the increasing number of patients presenting with this
pathology (1-3). Since computed tomography in one of

Tab. 1. Types of the head of mandible in study groups

Fig. 4. Distances between mandibular heads and the most ante-
rior (s1), medial (s2) and posterior (s3) point of the mandibular
fossa assessed in a sagittal plane

Tab. 2. Values of analysed parameters in group 1 (patients no sto-
matognathic symptoms)

Parameter Left side Right side
(avg. + SD) (avg. + SD)

I-m (mm) 19.14 £ 1.71 19.69 = 2.03
a-p (mm) 8.03 £ 1.21 7.97 +1.35
angle a (°) 27.78 £5.34 26.97 £5.35
sl (mm) 2.85+1.11 2.94 £ 1.55
s2 (mm) 1.7725 £ 0.67 1.96 £ 0.80
s3 (mm) 2.94 £ 1.56 3.07 £ 1.84

avg. — average; SD - standard deviation; I-m - lateromedial dimen-
sion of the head of mandible; a-p — anteroposterior dimension of
the head of mandible; inclination angle (a) - between the axis of the
head of mandible and the horizontal axis; s1-3 - the distance between
the head of mandible and the most anterior (s1), middle (s2) poste-
rior (s3) point of the mandibular fossa

Group 1 Group 2
Type of head of mandible Left side Right side Left side Right side
angular 6 5 2 2
rounded 5 8 2 2
flattened 14 12 6 8
convex 14 12 6 4

New Medicine 1/2020
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Tab. 3. Values of analysed parameters in study groups (1 - patients with no stomatognathic symptoms, 2 - patients with temporoman-

dibular dysfunction)
Group 1 Group 2

Parameter Left side Right side Left side Right side

(avg. + SD) (avg. + SD) (avg. + SD) (avg. = SD)

I-m (mm) 19.14 + 1.71 19.69 + 2.03 17.72 + 2.51 18.14 £ 1.96

a-p (mm) 8.02£1.21 7.97 £1.35 7.04+1.14 7.62 £1.01

angle a (°) 27.78 +£5.34 26.97 £5.35 27.90 + 5.88 28.32 £ 6.61

sl (mm) 2.85+1.11 294 +1.55 227 £1.35 2.49 +£2.02

s2 (mm) 1.77 £ 0.67 1.96 + 0.80 2.05+0.90 2.11 £0.67

$3 (mm) 2.94 +1.56 3.07 £ 1.84 2.63 +0.95 3.09 +1.51

avg. — average; SD - standard deviation; I-m - lateromedial dimension of the head of mandible; a-p - anteroposterior dimension of the head
of mandible; inclination angle (a) - between the axis of the head of mandible and the horizontal axis; s1-3 - the distance between the head of
mandible and the most anterior (s1), middle (s2) posterior (s3) point of the mandibular fossa

24

19.69

20

19.14

[mm]

a-p, left side

B Group1l

a-p, right side

|-m, left side I-m, right side

M Group2

Fig. 5. Dimentions of heads of mandible in study groups (avg. values)

a-p - anteroposterior dimension; I-m - lateromedial dimension

the techniques used in the primary diagnostic process in
temporomandibular disorders, it is extremely important
to develop additional methods for the assessment of
such CT imaging findings to detect pathology already at
its early stages.

Hatcher and Lotzmann described stages of TMJ de-
generative lesions based on panoramic radiographs (10).
According to the authors, initial cartilaginous lesions are
imperceptible. At further stages, deformation of mandibular
head surfaces occurs, and may be accompanied by detect-

able bone defects. Careful analysis and differentiation
with normal anatomical variations of mandibular heads,
the flattened type in particular, are necessary in the initial
detectable stage of arthropathy (11). Such an analysis will
not be possible in the absence of previous patient’s TMJ
radiographs for comparison.

Devireddy et al. proposed parameters for the assessment
of the efficacy of restoring proper topographic relationships
after treating fractures of condylar processes of mandi-
ble (16). However, comparison with our group of patients

New Medicine 1/2020
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is unreliable due to the small sample size (n = 10) and a dif-
ferent aim of the assessed measurements in the cited study.

Inter-group differences were found for the size of man-
dibular heads (anteroposterior and lateromedial), with
reduced values in the study group. It should be noted that
these changes were unilateral. For advanced lesions, bilat-
eral measurements should be compared with percentile
chart standards, which are currently not available. This
confirms the need for further research and measurements
in patients with no TMJ symptoms to obtain reference
values for the measurements in patients with arthropathy.

Small sample size was the main limitation of our research.
The aim of this study was to assess the possibility to measure
TMJ components. The study will be continued in a larger pa-
tient population, including patients with functional disorders.

To conclude, CT imaging allows for differential diagnosis of
pain in the TMJ region and a detailed analysis of joint com-
ponents. As in the case of panoramic radiograph, altered size
of mandibular heads is the first sign of TMJ dysfunction. The
study will be continued to specify reference parameters and
increase statistical power of the analysis.

CONCLUSIONS

CT imaging allowed for detailed analysis of the dimen-
sions of individual components of the temporomandibular
joint. Measurement of selected anatomical TMJ structures
discussed in this paper should be incorporated in the diag-
nosis of patients with masticatory dysfunction. Continuation
of this research will enable collection of reliable data on
both normal TMJ morphology and arthropathic changes.
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