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SUMMARY: We planned this study to create a standard data set to determine the distance between the external acoustic meatus (EAM)
and temporomandibular joint (TMJ). In this study, axial CT images of 160 healthy adult individuals with temporal bonevirtegexamined.
Subjects were evaluated in age groups of 18-30, 31-45, 46-60 and 61-85. The thickness of the anterior wall of the EAM (ASEAM) w
measured at the widest and narrowest points of the AWEAM. In addition, the joint spaces between the mandibular head ad ther®WE
measured at these levels. It was observed that women's values were generally lower than men's in all age groups. Adl higlhesiwéne
31-45 age group compared to the 18-30 age group. In later age groups, a gradual decline in all parameters was obseargetheitbvaeyi
parameters in the older age groups were due to the loss of bone tissue with aging. We believe that our results wilbotmtalibéeliterature
by creating an average data set and to surgeons in creating safe surgical margins for the protection of this regionEATMdtandntions.

KEY WORDS: External acoustic meatus; Temporomandibular joint; Morphometry; Computed tomography; Proximity.

INTRODUCTION MATERIAL AND METHOD

The temporomandibular joint (TMJ) is a condylar This study was conducted with the approval of Tokat
type synovial joint of the skull. It is externally surroundedsaziosmanpasa University Faculty of Medicine Clinical
by a capsule. There is a disc between the bones that fdResearch Ethics Committee (No: 83116987-272). In our study,
the joint. The TMJ is located anterior to the external acoustaking into account the 95 % confidence level (1-a) and 80 %
meatus (EAM). The EAM is an S-shaped canal with atest power (1-b) with an effect size of d=0.769, it was
average length of 2.5 cm. The lateral 1/3 is cartilage and ttietermined that at least 44 individuals should be present based
medial 2/3 is bone. The anterior part of the bony canal is the two-way hypothesis (Yt al, 2015). The images of
located in the tympanic part of the temporal bone. THg80 individuals who applied to our University Hospital
tympanic membrane is located between the middle ear cavigtween January 2019 and April 2024 and underwent temporal
and the EAM (Standringt al, 2008). The TMJ is in close CT for any reason were obtained from the Sectra archive
proximity to the anterior wall of the EAM (AWEAM) system of the Department of Radiology. Images obtained with
(Anazaweet al, 2021). Herniation of the joint from the defecta 128-slice computed tomography device (GE Healthcare
that may be found in AWEAM can lead to clinicallyOptima CT660, USA) with a slice thickness of 0.625 mm were
significant problems (Part al, 2010; Jin & Park, 2023). used. Those under the age of 18, those whose temporal bone
Computed tomography (CT) images play an important roletegrity was impaired due to trauma, and those who had TMJ
in the evaluation of EAM (El-Anweet al, 2023). surgery or ear surgery were not included in the study.

In this study, we aimed to create a standard data set  After the images that would not be included in our
according to age and gender by measuring the distarstady were eliminated according to the exclusion criteria,
between TMJ and EAM on CT images, thus contributing taxial CT images of 160 adult individuals with normal
the surgeon and the literature, especially in surgicémporal bone structural integrity were examined. Temporal
approaches. bone thickness was measured at the widest point (WTT) and
Tokat Gaziosmanpasa University, Faculty of Medicine, Department of Anatomy, Tokat, Turkey.
2Tokat Gaziosmanpasa University, Faculty of Medicine, Department of Otorhinolaryngology, Tokat, Turkey.
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In case of statistical

Male and female individuals were divided
into 18-30, 31-45, 46-60 and 61-85 age groups
with 20 individuals in each group. Data were
significance, post Hoc evaluation was performed
with Mann Whitney U test. When p values were

stored on Microsoft Excel.
There was no significant difference

between the right and left sides in terms of all
In men, all parameters were higher in th

was measured anterior to WTT (JSWTT) and
31-45 age group compared to the 18-30 ag

NTT (JSNTT). To calculate the distance from
was used for statistical evaluation. When the data

did not fulfill the parametric assumptions, the
less than 0.05, they were considered statistically

significant
significantly lower in the 61-85 group compared‘JJ

parameters in both genders and all age groups.
(p>0.05). When women and men were compare

in each age group, the values of women wer
to the 18-30 age group (p<0.05). Right Totalw
WTT, right WTT and left WTT values were g
significantly lower in the 46-60 age groupg
compared to the 31-45 age group (p<0.05). Rig
Total WTT, right WTT, left Total WTT, left
between the 46-60 age group and the 61-85 a
group (Table ) (Fig. 2). Figures 3 to 5 sho

generally lower (Tables | and II) (Fig. 1).
group. Right Total WTT, right WTT, left Total

NTT and left JISNTT values were significantl
46-60 age group. Left Total WTT values were,
JSWTT, left WTT, left Total NTT and left JSNTT .
values were significantly lower in the 61-85 a

group compared to the 31-45 age group (p<0.05
temporal CT images of various parameters

parameter between the 18-30 age group and t
There was no difference in any paramete
men.

narrowest point (NTT) of the AWEAM. The joint
higher (p<0.05). There was no difference in an

spaceébetween the mandibular head and AWEAM
the EAM to the mandibular head, WTT was
summed with JISWTT (Total WTT) and NTT was
summed with JSNTT (Total NTT).

Statistical analysis.SPSS 26 package program
groups were evaluated with Kruskal Wallis

analysis of variance.

RESULTS
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Fig. 1. Evaluation of female and male individuals according to age groups. WTT: Temporal

bone thickness at the widest point of the anterior wall of external acoustic meatus (AWEAM).

NTT: Temporal bone thickness at the narrowest point of AWEAM. JSWTT: Joint space between

the mandibular head and AWEAM at the WTT level. JSNTT: Joint space between the
mandibular head and AWEAM at WTT level. Total NTT: Total distance between the mandibular

mandibular head and AWEAM at the NTT level. Total WTT: Total distance between the
head and AWEAM at NTT level.
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Fig. 2. Comparison of female and male individuals within each age group. WTT: Temporal

bone thickness at the widest point of the anterior wall of external acoustic meatus (AWEAM).
NTT: Temporal bone thickness at the narrowest point of AWEAM. JSWTT: Joint space
between the mandibular head and AWEAM at the WTT level. JSNTT: Joint space between

the mandibular head and AWEAM at the NTT level. Total WTT: Total distance between the

mandibular head and AWEAM at WTT level.
mandibular head and AWEAM at NTT level.

Total NTT: Total distance between the
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In female subjects, right Total WTT, right ISWTT,
right Total NTT, right Total NTT, right JSNTT, left
JSWTT, left Total NTT and left JSNTT values werg
significantly higher in the 31-45 age group compared
the 18-30 age group (p<0.05). Right JISNTT and le
JSNTT values were significantly higher in the 46-60 ag
group compared to the 18-30 age group (p<0.05) Th
was no difference in any parameter between the 18-
age group and the 61-85 age group. There was
difference in any parameter between women in the 31-
and 46-60 age groups. Right Total WTT, right Total NT
right JSNTT, left Total NTT and left JSNTT values werg
significantly lower in the 61-85 age group compared f
the 31-45 age group (p<0.05) Left ISNTT was lower
the 61-85 age group than in the 46-60 age group (p<0.0
The left JSNTT value was higher in the 46-60 age gro
compared to the 18-30 age group (p<0.05) (Table I11) (Fi
2). Figures 6 to 8 show temporal CT images of vario
parameters of women.

Fig. 4. Temporal CT image of a 31-year-old man (Right JISWTTFig. 7. Temporal CT image of a 48-year-old woman (Right WTT).
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measured the joint space as higher in males£8.88 mm)

than females (2.88.74 mm). Similarly, Daliliet al
(2012), found joint space in CBCT images of 40 individuals
aged 12-59 years to be greater in malest®%mm) than
females (2.20.5 mm). They also found that the joint space
was significantly wider on the left side (2618 mm) than

on the right side (2#0.7 mm). In our study, similar to the
literature, the joint space was wider in males than females.
However, we did not observe any difference between right
and left side values. We think that the differences in data
between the studies may be due to the measurement in
different populations, differences in the image plane and
also in the slice thickness between CT and CBCT, as well
as personal differences between the researchers who

= M : performed the measurements.
Fig. 8. Temporal CT image of a 58-year-old woman (Right Total
NTT). However, in our study, a more detailed data set was
obtained, since not only the joint space but also the
DISCUSSION AWEAM was measured from the thin and thick areas of

the bone. This data is especially important in EAM surgical
The neighborhood of the EAM and TMJ is veryinterventions. In this respect, we think that our study is
important in surgical interventions in and from this areauperior to other studies (Kinniburghal, 2000; Daliliet
When we look at the literature, it is seen that a detailedl, 2012; Ayyildizet al, 2021). In young individuals, bone
morphometric study measuring the thickness of thgrowth takes from puberty until the early 20s to complete
AWEAM and the joint space between the mandibular heahd ends earlier in girls than boys (Kvédtal, 2021).
and the AWEAM has not been done before. According to the data we obtained, the higher AWEAM
thickness in the 31-45 age group compared to the 18-30
In an anthropometric study conducted byetwal age group in both genders may be explained by the fact
(2015), on CT images, it was reported that the transvertbat bone development is completed in the older group.
section of the external auditory canal was elliptical in botHowever, the fact that the difference between the 18-30
sexes and the difference between the height and width veaed 31-45 age groups is slightly smaller in women
approximately 40 %. Hennigt al (2025), measured the compared to men may be related to the earlier completion
height and width of the EAM bilaterally on magnetiocof puberty in women. There is a progressive loss of bone
resonance images of 870 individuals. They found that thissue with advancing age (Berangeral, 2016). In our
mean cross-sectional area of the EAM was higher in mstudy, the lower values in the 46-60 age group compared to
than in women. In general, the EAM has an oval shape, libe 31-45 age group and the much lower values in the 61-
there are strong individual differences in morphology wheBb group can be explained by the loss of bone tissue with
different EAMs are compared in three dimensions. In a Ciging.
study measuring the lengths and surface areas of bone and
cartilage fragments of the EAM, all parameters were found It is reported in the literature that TMJ may be
to be higher in men than in women (Paatal, 2023). affected in temporal bone surgery (House & Wilkinson,
Ayyildiz et al. (2021), measured the TMJ joint space in th2008; de Casset al, 2010; Matet al, 2021). Osteomas
sagittal plane at the distance between the most postegan be seen in various parts of the temporal bone. When
point of the mandibular head and the mandibular fossa iparforming surgery on osteomas located in the EAM, care
morphometric study performed on cone-beam computstiould be taken not to damage the adjacent TMJ éuat
tomography (CBCT) images of 171 individuals aged 1&l., 2021). It has been reported that the joint may also be
65 years. They found that there was no difference betwegffected in the surgery of external auditory exostosis (House
the right and left sides, and the joint space was significan@Wilkinson, 2008). A decrease in TMJ function may occur
wider in males (right 3.390.80 and left 3.460.89 mm) after temporal bone surgery. In a study in the literature, 13
than females (right 2.89.72 and left 2.740.72 mm). of 30 patients who underwent tumor-related temporal bone
resection were alive 5 years after surgery and these
Kinniburghet al (2000), evaluated the TMJ of 109individuals had TMJ dysfunction manifested by restricted
individuals aged 7-20 years with MR and CT. Theyaw movements (de Cassbal, 2010).
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In a case report, an AWEAM fracture was observedyyildiz, E.; Orhan, M.; Bahs i, I'. & Yalgin, E. D. Morphometric evaluation

in a patient with itching and bleeding in the ear after molar gfutrhe lf;&%‘?’%”;g{‘dﬁ“(ggjgigé0’2‘0°2°1”e'beam computed tomography.
extraction in the lower jaw. It was stated that the fractur@erangge'r J. S.; Magdes, A.; Pujol, N.; Desmoineaux, P. & Beaufils, P,

occurred with the stress that reached the EAM when the Bone mineral density of the coracoid process decreases witkira.
mouth was closed after the mouth was wide open for a long Surg. Sports Traumatol. Arthrosc., 2460)2-6, 2016.

time during the intervention to the tooth, and the soft tissi&!il: Z> Khaki, N.; Kia, S. J. & Salamat, F. Assessing joint space and
condylar position in the people with normal function of

damage increased more as Ic_)ng as it V\{aS kept F:Iosed aftefemporomandibularjointwith cone-beam computed tomogr&yEmnt.
the procedure. When the patient's previous CT image wasRes. J., 9(5507, 2012.
examined, it was found that the distance between tkeCasso, C.; Kwhaja, S.; Davies, S.; Al-Ani, Z.; Saeed, S. R. & Homer, J.

mandibular condyle and AWEAM was narrow. However, it J. Effect of temporal bpne resection on temporomandibular joint
. . function: a quality of life studyOtolaryngol. Head Neck Surg.,
was reported that this short distance could not be seen clearly; 45(1yg5.9, 2010,

in the panoramic radiograph requested from each pati@Manwar, M. W.; Fouad, Y. A.; Elgohary, A. F.; Saber, S. & Mobasher, M.
before dental intervention (Kimt al, 2016)_ A. External auditory canal: computed tomography analysis and
classificationInt. Arch. Otorhinolaryngol., 27(4¢565-e570, 2023.
L . ennig, L.; Kriger, M.; Bulow, R.; Ittermann, T.; lhler, F.; Krohn-Jager,
Our aim is to c.reate a_dqtaset to dete_rmme the S"’I&e F.; Krey, K. F. & Daboul, A. Morphology and anatomical variability of
average morphometrlc margin in ear surgeries, espeCIaIIy the external auditory canal: A population-based MRI stiidg. Anat.,
tympanoplasty, meatoplasties, and tumor resection from the 257.152319, 2025.

EAM, and especially in procedures performed to widen tHg)use, J. W. & Wilkinson, E. P. External auditory exostoses: evaluation
P ymp P and treatmen®Otolaryngol. Head Neck Surg., 138%}2-8, 2008.

canal in patients W'th. narrow EAM, WlthOUt_damag.mg th(f:iin, S. & Park, M. H. Management of external auditory canal anterior wall
TMJ capsule. We believe that our results will contribute to defect: a case series and literature revigtol. Neurotol., 44(8563-
the literature and clinical practice. 71, 2023.

Kim, Y. H.; Kim, M. K. & Kang, S. H. Anterior tympanic plate fracture

LA . - following extraction of the lower molad. Korean Assoc- Oral
IRMAK SAPMAZ, H.; ODER, M.; KAYA CELIK, E. & GOKCE, Maxillofac Surg., 42(151-4, 2016,

E. Anélisis_rporfométrico del meato acustico externo y la proximidad dﬁinniburgh, R. D.; Major, P. W.; Nebbe, B.; West, K. & Glover, K. E.

la articulacion temporomandibulant. J. Morphol., 43(4)1140-1145, Osseous morphology and spatial relationships of the temporomandibular

2025. joint: comparisons of normal and anterior disc positidngle Orthod.,
70(1)70-80, 2000.

RESUMEN: Este estudio fue programado para crear un conjunivist, O.; Luiza Dallora, A.; Nilsson, O.; Anderberg, P.; Sanmartin Berglund,
de datos estandar que determinara la distancia entre el meato acusticg.; Flodmark, C. E. & Diaz, S. A cross-sectional magnetic resonance
externo vy la articulacion témporomandibular. En este andlisis se imaging study of factors influencing growth plate closure in adolescents
examinaron imagenes axiales de TC de 160 adultos sanos con integridachnd young adultsActa Paediat., 110(4)249-56, 2021.
6sea temporal. Los sujetos fueron evaluados en grupos de edad de ¥8taC. M. H. C.; Salahuddin, Z.; Muhamed, N. A. & Mohamad, |. Endaural
30 afios, 31 a 45 afios, 46 a 60 afios y 61 a 85 afios. Se midié el grosor dapproach of external auditory canal osteoma: report of two chses.
la pared anterior del meato acUstico externo en sus puntos mas anchos {lin. Health Sci., 6(153-7, 2021.
mas estrechos. Ademas, se midieron los espacios articulares entrBag Y- H.; Kim, H. J. & Park, M. H. Temporomandibular joint herniation

cabeza mandibular y el pared anterior del meato acUstico externo a estolénto the elfterr;al audit(?ry ckanallaryngoscopel,( 120(@28?'8'_201% o
niveles. Se observé que los valores en mujeres fueron, en gener@ab S- Oksuzler, F. Y., Oksuzler, M. & Goker, P. Evaluation of the
radiological anatomy of the temporal bone air spaces and morphometric

inferiores a los de los hombres en todos los grupos de edad. Todos k?sanalysis in Turkish healthy adultst. J. Morphol., 41(G1.666-72, 2023,

valores fueron superiores en el grupo de 31 a 45 afios, en comparag%rhdrmg SGray’s Anatomy40th ed. Amsterdam, Elsevier, 2008.
con el de 18 a 30 afios. En grupos de edad mas avanzada, se observ HNAE - L’ee K.C.;Wang, R. H.; Chen, Y. S.: Fa’n C.C.: I,Deng Y. C:Tu

disrpinucién g(adue_ll de todos los parametros con el envejgcimiento. I,_o.fl T. H.; Chen, C. I. & Lin, K. Y. Anthropometry of external auditory
parametros mas bajos en los grupos de mayor edad se debieron ala pérdidgyna| by non-contactable measuremappl. Ergon., 560-5, 2015.
de tejido 6seo con el envejecimiento. Creemos que nuestros resultados
contribuirdn tanto a la literatura, creando un conjunto de datos promedio,
como a la creacién de margenes quirlrgicos seguros para la proteccion
de esta regién en intervenciones de articulacion temporomandibular y )
meato acUstico externo. Corresponding author:
Dr. Hilal Irmak Sapmaz, Assoc. Prof.

PALABRAS CLAVE: Meato acUstico externo; Articulacion ~ Tokat Gaziosmanpasa University

temporomandibular; Morfometria; Tomografia computarizada;  Faculty of Medicine

Proximidad. Department of Anatomy
Tokat
REFERENCES TURKEY

Anazawa, U.; Omura, K.; Nishijima, Y.; Aoki, K.; Kojima, H. & Tanaka, Y. E-mail: hisapmaz@yahoo.com
External auditory canal reconstruction with inferior pedicled square screw

flap from the preauricular area after resection of external auditory canal

cancer. Laryngoscope Investigtolaryngol., 6(1)77-80, 2021.

1145



