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SUMMARY
Calcifications in the thyrohyoid ligament are 

uncommon and usually involve triticeal cartilage. 
This report analyzes an uncommon thyrohyoid 
ossification in an individual from the 18th centu-
ry. To study this ossification, an X-ray analysis 
was made and the measurements of the differ-
ent segments of the bone were taken to compare 
to other cases. The radiographic images show a 
complete thyrohyoid ossification arising from the 
great horn of the hyoid with the non-clear pres-
ence of the triticeal cartilage. This form is rarely 
taken into account in typology studies so far, al-
though its etiology is theorized. Different types of 
calcifications must be considered when clarifying 
terminologies, investigating their etiology, and 
whether they involve the triticeal cartilage. Lit-
erature review has been carried out to clarify the 
different types of calcifications in the thyrohyoid 
ligament and its terminology.
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INTRODUCTION
The hyoid bone is located at the upper neck 

above the thyroid cartilage and is attached to its 
nearby structures by a large number of muscles 
and ligaments (Ito et al., 2012). Aside from minor 

anatomical variations, X-ray examinations usu-
ally show calcifications derived from those con-
nections (Di Nunno et al., 2004). Its detection and 
proper identification can be challenging, and it 
is important not to misdiagnose them with other 
calcifications in oral soft tissue or serious patho-
logical conditions (Ahmad et al., 2005; Vatansever 
et al., 2018; Barut et al., 2020). In this regard, clin-
ical studies done so far have focused on describ-
ing the calcifications of the carotid, the triticeal 
cartilage, and the thyroid, but few cases of ossi-
fications of the entire thyrohyoid ligament have 

been reported (Porrath, 1969; Di Nunno et al., 
2004; Alqahtani et al., 2016; Wilson et al., 2017).

Here we present an anomalous ossification that 
arises from the greater horn of the hyoid (GHH) 
and is not tied to the superior cornu of the thyroid 
(SCT). It was found in an archaeological skeleton 
of the 18th century and it only matches with an-
other case ever described in the current literature 

(Klinefelter, 1952). The ambiguous identification 
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of the triticeal cartilage (TC) in the present case 
has orientated the discussion on the types of thy-
rohyoid calcifications that are normally strictly 
related to the presence of this cartilage.

MATERIALS AND METHODS
The case presented here was found during the 

archaeological excavation of the ancient church 

of Santa Maria de Besora (Barcelona) (Busquets 

and Malgosa, 2020). Inside the church were the 

graves of the clergy who had served there. One of 
them was an 80-year-old presbyter from the 18th 
century, who had an anomalous hyoid bone (Fig. 
1). In the laboratory, no other pathologies were 

found in the skeleton apart from age-related cal-
cifications, such as those of the thyroid and costo-
chondral ones.

Regarding the study of bone morphology, an 
X-ray image was taken to identify the presence or 

absence of bone structures within the calcifica-
tion. In order to understand this abnormal forma-
tion and its implications, the existing literature 
was reviewed.

RESULTS
The hyoid bone of the Santa Maria de Beso-

ra individual (Fig. 2) has both GHH fused to the 
body and no lesser horns are observed, although 
this is not an abnormal condition (Parsons, 1909; 
Porrath, 1969). The left GHH is not complete-
ly preserved, and the distal part of the ramus is 
missing. The right GHH presents an ossification 
forming a bony structure emerging from the tip 
and descending vertically towards the SCT. The 
descending segment has a wide end in which a 
rounded indent can be identified in the center; 
this indicates that the bone ends at that point, and 

it is probably forming a joint in discontinuity with 
the SCT.

The right GHH measures 0.55x3.25 cm and 
the vertical segment 0.70x3.05 cm (Fig. 3A). The 
width of the descending segment is 0.70cm, but 
it widens to 1.50 cm at the joint with the thyroid. 
The width (2.80 cm) and height (1 cm) of the body 
of the hyoid are within the range of the measure-
ments for males (Ito et al., 2012; Parsons, 1909). 
The left GHH is partially missing but shows dif-
ferences in thickness with the right GHH; the pre-

Fig. 1.- a) Excavated skeleton from Santa Maria de Besora church and b) Enlarged image of the hyoid in situ.
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served left part is 0.25 cm thick, while the right 
horn at the same point is 0.65 cm.

This abnormality in the hyoid is associated with 

the calcification of the thyroid cartilage that only 
preserves the left superior cornu, and it displays 
a normal appearance. No other calcifications are 
observed related to the hyoid or the styloid pro-
cess.

The X-ray study (Fig. 3B) shows the bone con-
tinuity of the right GHH and the anomalous 
descending segment. The bone density distin-
guishes the point where the GHH ends, and the 

ossified segment start, because the GHH is more 

radio-opaque. It also shows a decrease in bone 

density in the widened distal part of the segment, 
which has broken edges except for the round-
ed indent in the center. Although the X-ray im-
age shows other bone density variations, such as 
transverse lines at the proximal part of the cal-
cified segment, the outline of the TC is not firmly 

defined, and its presence cannot be confirmed. 
Despite density variations, the thickness of the 
calcification is uniform and the rounded central 
indent distinguishes it from the SCT. Its calcifica-
tion in continuity with the thyrohyoid ligament is 
ruled out.

Fig. 3.- a) Measurements of the hyoid, b) X-ray image of the hyoid of the continuity of cancellous bone and two transverse lines 
(arrows).

Fig. 2.- a) Frontal view of the hyoid, b) lateral left view, c) superior view. Rounded indent of the wide end pointed in red.
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DISCUSSION
The hyoid bone consists of a body, two greater 

horns and two lesser horns and it is connected 
to the structures of the neck by a large number 
of muscles and ligaments attached to its surface 
(Fig. 4) (Parsons, 1909; Ito et al., 2012). The an-
atomical complexity of this apparatus and its 
abnormalities, calcifications, and embryological 
disorders are still under study, especially those 
concerning the infrahyoid area (Porrath, 1969; 
Alsarraf et al.,1998).

On the bottom surface of the hyoid, the thyrohy-
oid membrane covers the space between the hyoid 
and the thyroid cartilage (Di Nunno et al., 2004). 
The thyrohyoid ligament is located in the poste-
rior border of this membrane, extending from the 
end of the GHH to the tip of the SCT (Ahmad et 
al., 2005). The TC is located within this cord-like 

ligament. It is a small oval-shaped nodule of hy-
aline cartilage which tends to calcify and whose 
function is unknown, although it is supposed to 
reinforce the thyrohyoid ligament (Standring et 
al., 2008; Alqahtani et al., 2016; Vatansever et al., 
2018). This cartilage has focused the investiga-
tions concerning calcifications on the infrahyoid 
area (Barut et al., 2020). These have shown that 
the TC is not a constant structure: its prevalence 
is variable just like its appearance and ossifica-
tion patterns (Ahmad et al., 2005; Alqahtani et al., 

2016; Wilson et al., 2017; Pinheiro et al., 2018; 
Vatansever et al., 2018; Barut et al., 2020). The 

lack of information on this piece of the human 
body has led experts to explore the calcifications 
involving it, and to find out whether its presence 
leads more often to abnormal calcifications in the 
thyrohyoid area (Vatansever et al., 2018).

The case reported here shows a calcification of 
the right lateral thyrohyoid ligament in continuity 
with the right GHH, but the presence of the TC is 
not clear. Thyrohyoid ligament calcifications are 
mostly related to the presence of the TC, although 
there is no consensus on all typologies; very few 
mention complete thyrohyoid ligament calcifica-
tions (Pinheiro et al., 2018). This information gap 

is due to the lack of reported cases of this type of 
calcification that is only referenced as a possible 
abnormality (Soerdjbalie-Maikoe and Van Rijn, 
2008; Alqahtani et al., 2016), but has never been 
demonstrated and, therefore, studied.

The review of specific literature about calcifica-
tions of the thyrohyoid ligament (Porrath, 1969; 
Kainz et al., 1990; Avrahami et al., 1994; Urben 
and Ransom, 1999) provides only one clinical case 
with the same X-ray characteristics as the Besora 
hyoid. Klinefelter (1952) presents the case of an 
anomalous hyoid bone related to a large hyoid 

body and calcification of the stylohyoid and thy-
rohyoid ligaments. The radiologic study showed 

Fig. 4.- Larynx external en.svg by Olek Remesz (wiki-pl: Orem, commons: Orem) / CC-BY-SA 2.5, 2.0, 1.0. Modified from the original.
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a right GHH formed by a horizontal segment and 

a descending one in a 7-shaped fused bone. The 

descending segment formed a joint with the en-
larged SCT. The shape and the measurements of 
the GHH and the vertical segment are similar to 
our case; however, the body of the Besora hyoid 

is within the ranges for men, and no calcifica-
tions of the styloid were found. The fact that the 

preserved part of the left GHH presented normal 
measures leads us to assume that, just like in 

Klinefelter’s case, the calcification of the thyrohy-
oid is unilateral. This abnormality was diagnosed 
as an anomalous hyoid without penetrating or 
perforating ossifications, and there is no mention 
of the presence of the TC or a complete thyrohyoid 
calcification (Klinefelter 1952).

Although we cannot prove the presence of the 
TC, most of the published articles regarding the 
etiology of the calcifications of the thyrohyoid lig-
ament involve this cartilage. We must take them 
into account, since the TC could be also present in 
the case described here. Until now, the most com-
monly documented variation reported in clinical 
and forensic cases shows a bone articulating the 
GHH and the SCT with synovial joints (Ilankovan, 
1987; Alsarraf et al., 1998; Joshi et al., 2014; Wil-
son et al., 2017; Pinheiro et al., 2018). In these 

cases, a calcification of the thyrohyoid ligament 
(Ilankovan, 1987) or an enlarged ossified TC (Al-
sarraf et al., 1998) was diagnosed, but there are no 
known causes for these calcifications. It has been 
hypothesized that calcification processes of the 

TC could be linked to age, and so the thyrohyoid 

calcifications could follow this trend, as has been 
proposed (Avrahami et al., 1994; Harrison, 1995; 
Di Nunno et al., 2004). Nevertheless, the degree 
of calcification of the TC has been proven to have 
no relationship with age (Vatansever et al., 2018). 
Furthermore, the age disparity between our case 

and that of Klinefelter’s shows that the age crite-
rion cannot be applied to this type of calcification 
either. Another variation that has been reported 
in fewer cases is the direct articulation of GHH 
with SCT without the presence of the TC (Dwight, 
1907; de Bakker et al., 2019).

There are disorders described such as congen-
ital malformations of the thyrohyoid apparatus 
that can lead to calcified anatomical variations 

(Ilankovan, 1987; Urben and Ransom, 1999; So-
erdjbalie-Maikoe and Van Rijn, 2008). One of them 
is the embryological separation of the TC from the 
SCT: it was proposed that the presence of the TC 
resulted in a short SCT, but it has been proved 
that there is no correlation between the presence 
of the TC and a short SCT (Wilson et al., 2017). In 
our report, the calcification arises from the tip of 
the GHH, and it is in discontinuity with the SCT, 
forming probably a widened joint. Therefore, we 
can rule out that it started from the bottom up, 
creating a continuity of the thyroid with the TC or 
the thyrohyoid ligament.

Several studies affirm that another described 

disorder is the failure of the disconnection of the 

GHH and the SCT when thyroid chondrification be-
gins. It is said that it can cause a total ossification 

of the thyrohyioid ligament (Soerdjbalie-Maikoe 

and Van Rijn, 2008; Alqahtani et al., 2016). Howev-
er, in a research of the existing literature, this em-
bryological variant is not described (van den Broek 
and Brinkman, 1979). Only Porrath (1969) includes 
Klinefelter’s case variation and proposes an em-
bedded TC that has failed in segmentation of the 
thyrohyoid ligament during fetal processes, caus-
ing a hyothyroid bar. This nomenclature has been 
used to describe cases of embedded TC and also in 
direct connections between the GHH and the SCT 
(de Bakker et al., 2019). This bar originates from an 

irregular embryological process of TC formation in 
which cartilaginous components persist in the lat-
eral thyrohyoid ligament (Porrath, 1969).

The diagnoses of the thyrohyoid abnormalities 
are diverse and some authors have tried to estab-
lish a unified nomenclature (Wilson et al., 2017; 
Pinheiro et al., 2018). As Wilson et al. (2017) pro-
pose, it could be a “persistent thyrohyoid carti-
lage” that has failed to regress into a TC, similar 
to the hyoid apparatus seen in some mammals. 
Pinheiro et al. (2018) suggest the nomenclature of 
“lateral thyrohyoid ossification” when describing 

synovial joint cases. These generic names do not 
contemplate the possibility of different types of 
calcifications of the thyrohyoid ligament, and cas-
es like Klinefelter’s or the one presented here are 
not considered.

The hyoid of Besora does not clearly present 
the TC; there is a direct bone fusion with the 
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right GHH and probably a joint is observed with 
the SCT. Therefore, it may resemble the variation 
described by Porrath or it could be a calcification 
of the thyrohyoid ligament without the TC, a vari-
ation that has been proposed but not proved. It 
may be the confirmation of the complete thyrohy-
oid calcification proposed, because of the embry-
ological failure of the separation of the GHH and 
the SCT. The calcifications of the thyrohyoid lig-
ament are diverse, and those involving the syno-
vial joints must not be the only ones considered. 
This case can inspire the search for the causes of 
this calcification and the differentiation with the 
synovial joint calcification cases which need sur-
gical intervention. Investigations of calcifications 
involving TC and the thyrohyoid ligament are far 
from being resolved, not only the different types 
but also the etiologies that can lead to these cal-
cifications.

ACKNOWLEDGEMENTS
The authors thank the Fundació del Conjunt Monumen-

tal del Castell de Besora for its support in this work, and 
Carlos García Mallo for the RX images.

REFERENCES
AHMAD M, MADDEN R, PEREZ L (2005) Triticeous cartilage: 

prevalence on panoramic radiographs and diagnostic criteria. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endodontol, 99(2): 225-230.

ALQAHTANI E, MARRERO DE, CHAMPION WL, ALAWAJI A, 
KOUSOUBRIS PD, SMALL JE (2016) Triticeous cartilage CT imaging 
characteristics, prevalence, extent, and distribution of ossification. 
Otolaryngol Head Neck Surg (United States), 154(1): 131-137.

ALSARRAF R, MATHISON S, FUTRAN N (1998) Symptomatic 
presentation of an enlarged, ossified triticeal cartilage. Am J Otolaryngol 
- Head Neck Med Surg, 19(5): 339-341.

AVRAHAMI E, HAREL M, ENGLENDER M (1994) CT evaluation of 
displaced superior cornu of ossified thyroid cartilage. Clin Radiol, 
49(10): 683-685.

BARUT O, AHLQVIST J, GAROFF M, JOHANSSON E, JOHANSSON 
M, WESTER P, JÄGHAGEN E (2020) Levring calcifications in the neck 
region of patients with carotid artery stenosis: A computed tomography 
angiography study of topographic anatomy. Oral Surg Oral Med Oral 
Pathol Oral Radiol, 129(5): 523-530.

BUSQUETS F, MALGOSA A (2020) Besora’s Castle monumental 
complex. Archaeology and Paleontology Campus – UAB Barcelona. https://
www.uab.cat/web/seus/presentacio/presentacio-1345831858471.html 
Accessed December 9, 2022.

DE BAKKER BS, DE BAKKER HM, SOERDJBALIE-MAIKOE V, DIKKERS 
FG (2019) Variants of the hyoid-larynx complex, with implications 
for forensic science and consequence for the diagnosis of Eagle’s 
syndrome. Sci Rep, 9(1): 1-10.

DI NUNNO N, LOMBARDO S, COSTANTINIDES F, DI NUNNO C (2004) 
Anomalies and alterations of the hyoid-larynx complex in forensic 
radiographic studies. Am J Forensic Med Pathol, 25(1): 14-19.

DWIGHT T (1907) IX Stylo-hyoid ossification. Ann Surg, 46(5): 721-
735.

HARRISON DFN (1995) The Anatomy and Physiology of the 
Mammalian Larynx. Cambridge: Cambridge University Press.

ILANKOVAN V (1987) An anomaly of the thyro-hyoid articulation. 
J Laryngol Otol, 101(9): 959-961.

ITO K, ANDO S, AKIBA N, WATANABE Y, OKUYAMA Y, 
MORIGUCHI H, YOSHIKAWA K, TAKAHASHI T, SHIMADA M (2012) 
Morphological study of the human hyoid bone with three-dimensional 
CT images – Gender difference and age- related changes. Okajimas Folia 
Anat Jpn, 89(3): 83-92.

JOSHI MM, JOSHI SD, JOSHI SS (2014) Prevalence and variations 
of cartilago triticea. Int J Anat Res, 2(3): 474-477.

KAINZ J, FRIEDRICH G, ANDERHUBER F (1990) Zwei atavistische 
Merkmale des Kehlkopfskelettes. Cells Tissues Organs, 137(2): 103-108.

KLINEFELTER EW (1952) The anomalous hyoid; review of the 
literature and report of a case. Radiology, 58(2): 224-227.

PARSONS FG (1909) The topography and morphology of the human 
hyoid bone. J Anat Physiol, 43: 279-290.

PINHEIRO J, CASCALLANA JL, LOPEZ DE ABAJO B, OTERO JL, 
RODRIGUEZ-CALVO MS (2018). Laryngeal anatomical variants and 
their impact on the diagnosis of mechanical asphyxias by neck 
pressure. Forensic Sci Int, 290: 1-10.

PORRATH S (1969) Roentgenologic considerations of the hyoid 
apparatus. Am J Roentgenol Radium Ther Nucl Med, 105(1): 63-73.

SOERDJBALIE-MAIKOE V, VAN RIJN RR (2008) Embryology, normal 
anatomy, and imaging techniques of the hyoid and larynx with respect 
to forensic purposes: A review article. Forensic Sci Med Pathol, 4(2): 132-
139.

STANDRING S, ELLIS H, HEALY J, JOHNSON D, WILLIAMS A 
(2008) Gray’s Anatomy, The Anatomical Basis of Clinical Medicine. UK: 
Elsevier Health Sciences.

URBEN SL, RANSOM ER (1999) Fusion of the thyrohyoid interval 
in a patient with a thyroglossal duct cyst. Otolaryngol - Head Neck Surg, 
120(5): 757-759.

VAN DEN BROEK P, BRINKMAN WFB (1979) Congenital laryngeal 
defects. Int J Pediatr Otorhinolaryngol, 1(1): 71-78.

VATANSEVER A, DEMIRYÜREK D, TATAR I, ÖZGEN B (2018) The 
triticeous cartilage - Redefining of morphology, prevalence and 
function. Folia Morphol, 77(4): 758-763.

WILSON I, STEVENS J, GNANANANDAN J, NABEEBACCUS A, 
SANDISON A, HUNTER A (2017) Triticeal cartilage: the forgotten 
cartilage. Surg Radiol Anat, 39: 1135-1141.

http://www.uab.cat/web/seus/presentacio/presentacio-1345831858471.html
http://www.uab.cat/web/seus/presentacio/presentacio-1345831858471.html
http://www.uab.cat/web/seus/presentacio/presentacio-1345831858471.html

	_Hlk116301402
	_Hlk120715492
	_Hlk7191962
	_Hlk536810223
	_Hlk46161892
	_Hlk46161882
	_Hlk520203823
	_Hlk536279177
	_Hlk46161850
	_Hlk532313789
	_Hlk118462946
	_Hlk118462972
	_Hlk118463019
	_Hlk118463212
	_Hlk118463152
	_Hlk118463311
	_Hlk118493255
	_Hlk126071276
	_Hlk126070913
	_Hlk125646380
	Possible environment influence in spine segmentation anomalies
	Manuel D. D’Angelo del Campo 1, 2, 3, Sara Pastor 3, Laura Medialdea 3, Mónica Caballero Grijalba 3, Pamela García Laborde 2, Mónica Salemme 4, Manuel Campo Martín 3, Armando González Martín 3, Verónica Seldes 5, Ricardo Anibal Guichón 1, 2

	An irrefutable unambiguous insight into zygomatic air cell defect (ZACD)
	Karthikeya Patil1, Sanjay C.J.1, Lakshminarayana Kaiyoor Surya1, Vidya Gowdappa Doddawad2, Girish MS3, Shilpa Padar Shastry4 

	The possible ameliorative effects of vitamin E against cisplatin-induced injury on adult rat liver and testes
	Sally M.M.H. Omar1, Marwa M.A. Ahmed2, Ola A.E-S.M. Khalil1, Marwa M. Mady1

	Morphological and clinical significance of the suprameatal region: a topographic study
	Berin Tuğtağ Demir 1, Dilara Patat 1, Davut Akduman 2

	Anti-oxidative and anti-inflammatory role of naringin against vanadium-induced neurotoxicity in adult Wistar rats
	Adeshina O. Adekeye, Adedamola A. Fafure, Darell E. Asira, Ayoola E. Ogunsemowo

	Willingness toward donation in Mexico and the influence of personality
	Daniela C. Gonzalez-Cruz*, Rodrigo E. Elizondo-Omaña*, Alejandro Quiroga-Garza, Javier H. Martinez-Garza, David de la Fuente-Villarreal, Oscar de la Garza-Castro, Katia Guzman-Avilan, Jorge Gutierrez-de-la-O, Santos Guzman-Lopez

	The radioanatomization of the nasopalatine canal on Cone Beam Computed Tomography – an eloquent study
	Lakshminarayana Kaiyoor Surya, Karthikeya Patil, V.G. Mahima, C.J. Sanjay

	Anatomical Sciences from a translational perspective: Bibliometric analysis
	Pablo Álvarez1, Arturo Argüello2, Marta Reyes3

	Patterns of variability of the shape of the human hand
	Alexander Ermolenko

	Complete thyrohyoid calcification: a case from the 18th century and literature review
	Laura Canales1, Assumpció Malgosa1, Josep Liria1, Jose-Ramón Sañudo2, Albert Isidro1,3

	Facial, lingual, and infraorbital artery calcification: A rare incidental radiographic finding
	Karthikeya Patil, C.J. Sanjay, Eswari Solayappan, Namrata Suresh

	Velamentous cord insertion - Gross and histological examination
	Fariha Sabeen

	ANTONIO DE GIMBERNAT Y ARBOS
	(1734-1816)
	Pedro Mestres Ventura


