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Background: Triticeous cartilage is a small cartilaginous component of the laryn-
geal skeleton. This cartilage, located in posterior end of the thyrohyoid ligament,
presents in different shapes. Radiological studies indicate clinical and anatomical
importance of the triticeous cartilage but these studies have limited information
due to inadequate inspection method. Computed tomographic angiography is
able to evaluate the triticeous cartilage with using three-dimensional images in
more detail. The aim of this study is to describe prevalence and morphological
properties of the triticeous cartilage.

Materials and methods: We examined computed tomographic angiography
images of 746 patients (368 women, 378 men) retrospectively. Shapes, calcifi-
cation degrees, volumes, lengths and wideness of the triticeous cartilage were
evaluated by OsiriX-Lite software.

Results: According to our results, triticeous cartilage presents common in the
examined population (68.1%). The prevalence of the triticeous cartilage was higher
in men than in women. We also found that the degree of calcification was not
related with age and gender.

Conclusions: Clinical importance of the triticeous cartilage is that it could be mi-
sdiagnosed with atherosclerosis in common carotid artery because the triticeous
cartilage is located almost at same level as the bifurcation of the common carotid
artery. Therefore, clinicians should be aware about the triticeous cartilage. (Folia
Morphol 2018; 77, 4: 758-763)
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INTRODUCTION

bilateral or be absent, but once it is present, it does

Triticeous cartilage (TC) is a small cartilaginous
component of the laryngeal skeleton. It may be found
within the lateral thyrohyoid ligament which extends
between the superior horn of the thyroid cartilage and
the greater horn of the hyoid bone. Embryologically,
laryngeal cartilages develop from the fourth and the
sixth pharyngeal arches and the development begins
at around the 12* week of gestation. However, the TC
is not a constant structure, could be seen unilateral,

not disappear with age [18, 22]. Although calcification
patterns of the laryngeal cartilages are not yet clear,
Claassen et al. [6] hypothesized that the contents of
extracellular matrix of the laryngeal cartilage might
have a role during calcification processes. There is no
known function of the TC but it is assumed that it
supports the lateral thyrohyoid ligament [3, 18]. Be-
sides this, a cadaveric study demonstrated that one of
the functions of TC could be muscle attachment [16].
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Figure 1. Three-dimensional reconstruction of computed tomographic angiography images. Blue arrow demonstrates triticeous cartilage,
yellow arrow demonstrates atherosclerotic plaque in common carotid artery.

A number of studies reveal the importance of the
presence of TC. These studies emphasized that the TC
should not be confused with the atherosclerosis to
be shaped in the common carotid artery as is shown
in Figure 1[5, 7, 13, 15, 19]. However, these studies
were completed by using X-ray images and therefore
they were unable to evaluate morphology of the TC.
Additionally, the TC should be calcified in order to be
observed in X-ray images. There are limited studies de-
scribing the calcification of the TC and differentiating
this calcification from the atherosclerosis located in
common carotid artery as shown in Figure 1 [1, 3, 5].
The TC could also be misdiagnosed as the fractures of
the superior horn of the thyroid cartilage in forensic
medicine [9]. They also mentioned that the TC could
only be seen in X-ray images when it is ossified. Al-
though there was limited description for the degree
of calcification, comparison between calcification,
age and gender has not been reported before [3].
Algahtani et al. [3] have described scales of shape
and calcification degrees of the TC and it was the first
report about morphological classification of the TC.
Hence, their study can be regarded as the basis for
the morphological properties of the TC.

Dental studies have demonstrated that the TC
could be seen in lateral and panoramic radiographic
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images at the level of the third and fourth cervical
vertebrae [1, 5]. It is important to recognise and dif-
ferentiate the TC from pathologies located in common
carotid artery. The disadvantage of the radiographic
methods during the period of diagnosis is that the TC
can only be seen when it is calcified in X-ray images.

Neck traumas and atherosclerosis are frequently
seen and a number of patients suffering from these
conditions report to hospitals. The aim of our study
was to determine the prevalence of the TC in the
population and to establish its volume, length, width,
calcification percentage and density, hence, improv-
ing the anatomical knowledge of the laryngeal skel-
eton. In the present study, morphological properties
of the TC in relation to gender and age group have
been reported in the population for the first time.

Besides cadaveric studies, radiological studies are
also important for clinical anatomy. Knowing and
being aware about the radiological anatomy of the
neck region is crucial for both medical students and
clinicians.

MATERIALS AND METHODS
In this study, we retrospectively evaluated com-
puted tomographic angiography (CTA) images of 746
patients (378 men and 368 women) who visited our
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Table 1. Prevalence of the triticeous cartilage (TC)
Sex Total
Men Women
TC None 88 (23.3%) 150 (40.8%) 238 (31.9%)
Unilateral 86 (22.8%) 81(22.0%) 167 (22.4%)
Bilateral 204 (54.0%) 137 (37.2%) 341 (45.7%)
Total 378 (100%) 368 (100%) 746 (100%)

University Hospital for various reasons. The range of
the age was between 25 and 111. All patients were
examined on a Somatom Definition (Siemens, Erlan-
gen, Germany) and Sansation 16 (Siemens, Germany)
computed tomography scanners. Patients underwent
routine CTA protocols of the University Hospital.

Allimages were evaluated with OsiriX-Lite software
after three-dimensional (3D)-reconstruction by a radiol-
ogy specialist in the Radiology Department. Image anal-
ysis was carried out on bone and soft tissue windows.
After determination of the thyrohyoid ligament, the
cartilaginous or ossified structure was closely inspected
throughout the entire length of the ligament within the
same images. Data were collected from axial and sagittal
CTAimages. Length and width of the TC were evaluated
from sagittal CTA images, while volume and density
values were from axial sections. After observation of
the thyroid cartilage and great horn of hyoid bone, we
identified the TC in sagittal sections. Then, for length
and width measurements, we used the best view of the
TC. For volume measurement, the TC was monitored
from the proximal to the distal in axial sections and
region of interest (ROI) for the TC was determined in
each image that the TC was seen. Once the ROl selection
was completed, the volume of the TC was calculated via
OsiriX-Lite software. All authors confirmed that catego-
rising of the shape and degree of the calcification was
completed as described by previous study [3].

To determine the density, the image in which the
best view of the TC could be seen in axial sections was
selected. Then, the ROl was identified and the density
of the TC was calculated via OsiriX-Lite software.

Statistical analysis

Statistical analyses were performed by using SPSS
v21 software produced by IBM Knowledge Centre.
For comparing length, width and volume of the TC
between genders, we used a Mann-Whitney U test at
a significance level of 0.05. We also performed com-
parisons between calcification, gender and age using
bivariate correlation test at significance level 0.05.
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The study was started after the approval from
University's Ethical Board (decree no. GO 15/599-06).

RESULTS

Table 1 shows the prevalence and distribution of
the TC in both genders. According to our results, the
TCis widely seen in the population. We demonstrated
that 68.1% of the patients observed had at least one
TC (n = 508) and the TC was most commonly seen
bilaterally among these patients (n = 341).

Figures 2 and 3 show calcification degrees and
appearances of the TC, respectively. We identified
that cartilaginous TC was the most common degree of
calcification (29.3%). The less-common calcification
degree was moderate triticeous calcification found
in 17% (Table 2).

Table 3 shows the distribution of the appearance
of the TC. The appearance classification of the TC
was evaluated based on previous study [3]. While
oval-shaped TC was the most frequently observed
TC in the population (42.5%), the teardrop-shaped
TC was the least common type (2.8%).

Length of the TC varied between 1.54 mm and
22.2 mm in sagittal sections of CTA images. Volume
of the TC varied between 3.7 mm? and 389 mm?3. It
was seen that as the length increased, the volume
increased as well, and this was statistically significant
(p < 0.01). Width of the TC was seen at between 1.34
mm and 6.07 mm. Our data show that men have
more common and bigger TCs than women and these
results are statistically significant (p < 0.05) (Table 4).

As a result of evaluating the degree of calcifica-
tion, it was determined that the degree of calcification
was not related to age and gender (p < 0.05). This
result is similar to previous study [3].

DISCUSSION

Neck trauma is important due to regional struc-
tures, great vessels and nerves, respiratory and di-
gestion pathways. Additionally, routine CTA pro-
cedures are performed to diagnose any vascular
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Figure 2. Calcification degree of the triticeous cartilage. A. Sagittal view of cartilaginous triticeous; B. Sagittal view of mild triticeous calcification;
C. Sagittal view of moderate triticeous calcification; D. Sagittal view of marked triticeous calcification; E. Axial view of cartilaginous triticeous;
F. Axial view of mild triticeous calcification; G. Axial view of moderate triticeous calcification; H. Axial view of marked triticeous calcification.

¢

Spindle

Elongated | Retangular | Teardrop | Triangular

L ",

Table 2. Distribution of calcification degree of the triticeous

cartilage in Turkish population

Parameters N (%)

Cartilaginous 249 (29.3%)
Mild 144 (17.0%)
Moderate 227 (26.7%)
Marked 229 (27.0%)
Total 849 (100.0%)

Table 3. Distribution of shape of the triticeous cartilage in

Turkish population

Parameters N (%)
Round 76 (9.0%)
Oval 361 (42.5%)
Spindle 69 (8.1%)
Elongated 131 (15.4%)
Rectangular 160 (18.8%)
Teardrop 24 (2.8%)
Triangular 28 (3.3%)
Total 849 (100.0%)

761

i

Figure 3. Appearance of the triticeous cartilage in sagittal computed tomographic angiography images.

diseases at the early stages. Besides that, panoramic
radiography is also an important imaging method
for dentists and is used very frequently in clinics.
Therefore, clinicians should be more careful and
aware about the presence of TC for accurate di-
agnosis.

As is well known about of the anatomical organi-
sation of the neck region, the common carotid artery
ascends from the posterolateral side of the larynx.
Therefore, atherosclerotic plaques forming in the
carotid artery located more laterally than the TC and
it is important while creating differential diagnosis
list. Besides these, improving the anatomical knowl-
edge of the larynx is crucial for anatomy education.
As our results show, the TC can occur in various ap-
pearances and calcification degrees. Our study is the
first report to identify the prevalence and the most
detailed morphological properties of the TC among
a large adult population.

In the last decade, many authors have studied
the calcification of laryngeal cartilages. The thyroid
cartilage is the one of the most interested one for
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Table 4. Mean diameters of the triticeous cartilage

Men Women
Volume [mm?] 46.72 23.94
Length [mm] 5.35 4,09
Width [mm] 3.42 2.85

Table 5. Prevalence of the triticeous cartilage reported in
different studies

Percentage (%)

Vatansever et al. (2017) 68.1
Algahtani et al. (2016) 53.1
Wilson et al. (2017) 33
Watanabe et al. (1982) 65.5
Ajmani et al. (1990) 13
Joshi et al. (2014) 58

recent studies [8, 11, 14, 17, 20]. Although there is no
current consensus about age-related calcification yet,
they still assume that age is one of most important
factors for calcification of laryngeal skeleton. Our
results showed that the age was not responsible for
the calcification of the TC. But there is still very limited
information about the TC.

Even though there are several studies about the
determination of prevalence and morphology of the
TC, only Algahtani et al. [3] have studied the TC by
using CTA images. They completed their study with 663
patients. According to their results, prevalence of the
TC was 53.1%, which was less than our results (68.1%)
(Table 5). Similar to their study, our results indicate that
the TC was seen more commonly in men than in wom-
en. In contrast, our results showed that the percentage
of cartilaginous form of the TC calcification was the
highest in the population. This difference might be
related with the life style, environment or race.

Additionally, we also evaluated distribution
of shape of the TC in the population (Table 3).
Oval-shaped TC was seen more common according to
our results. When we compared degree of calcifica-
tion and genders, there was no significant difference
between them. The relation between density and
the degree of calcification of the TC was statistically
significant, but the density is not as progressive as
calcification. To our knowledge of the literature, this
is the first report that demonstrates comparison of
density and degree of calcification of the TC.

As is well documented in panoramic radiogra-
phy studies, the TC would easily be confused with
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the atherosclerosis formed in common carotid artery
[1,5, 12-14, 19]. Additionally, as the TC may be found
asymptomatic, it may also cause symptoms such as
dysphagia and neck pain [4]. However, the TC can only
be seen in X-ray images when it was calcified. Hence,
X-ray studies provide limited information about the TC.

In a cadaveric study, prevalence of the TC was
33% in 87 adult cadavers [22]. In contrast to their
results, our study showed that the TC was seen more
commonly in men than in women. Another cadaveric
study demonstrated that the TC was found at 13% in
the Nigerian population [2]. Researchers have found
the prevalence of the TC at 65.5% in the Chinese
population (Table 5) [21]. Our study was complet-
ed among the Turkish population and indicated the
highest percentage among populations. These studies
point out that the TC could be present in various
percentages in different populations.

Besides that, being aware of the TC is also impor-
tant in forensic medicine. A study showed that the
TC would be misdiagnosed with the fracture of the
superior horn of thyroid cartilage [9, 10].

Additionally, our results can be regarded as the
first report about detailed investigation of relation
between age and ossification degree and density of
the ossified triticeous cartilage.

CONCLUSIONS

In conclusion, cadaveric dissection is indispensable
for anatomy education and studies. On the other
hand, with the development of detailed monitoring
systems, cooperation between anatomy and clinical
sciences is improved. Due to our aim having been to
raise clinical attention, we completed the study with
using routine CTA procedures. Besides that, the main
limitation of this study was the insufficient number
of cadaveric specimens.

The TC is seen commonly with different appear-
ances in a large adult population. Other prevalence
studies in various populations showed that the TC
could be found in different percentages. Further stud-
ies are required in different population to determine
the prevalence of the TC in worldwide. By using CTA
images, more accurate and detailed data about the
TC could be obtained. According to our results, the
prevalence of the TC is 68.1%, with variable mor-
phological properties. Because of those differences
of the TC's prevalence and morphological features,
clinicians’ awareness of TC is crucial for avoiding
misdiagnosis of the TC with other pathological cases.
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