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Abstract  

HE primary objective of this study is to investigate the anatomical structure of the hyoid 

apparatus in dromedary camels using computed tomography (CT) and X-ray imaging techniques 

to provide a detailed understanding of its morphology and functional relationships. CT scans were 

performed on twelve camel cadavers’ heads to visualize and assess the hyoid apparatus. X-ray scans 

performed on twenty-five healthy live camels. The images were analyzed to determine bone 

composition, articulation points, and any anatomical variations compared to other large mammals. 

Both CT and X-ray imaging revealed the distinct components of the camel’s hyoid apparatus, 

including the basihyoid, stylohyoid, thyrohyoid, ceratohyoid, and epihyoid bones. Notably, the 

absence of a lingual process in the basihyoid bone was confirmed. CT images provided superior 

resolution of articulation points, while X-rays offered adequate overviews of bone structure. No 

pathological alterations were noted in the scanned specimens. CT scanning offers enhanced 

visualization of the camel’s hyoid apparatus compared to X-rays, allowing for more precise 

anatomical assessments. This imaging technique can facilitate clinical and surgical applications 

involving the head and neck of camels, supporting improved diagnosis and treatment planning. 
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Introduction  

The hyoid bone, a U-shaped structure located in the 

neck region of vertebrates, plays a vital role in 

supporting the tongue and other neck structures, 

thereby facilitating essential physiological functions 

such as swallowing and vocalization [1, 2]. 

Additionally, the hyoid bone plays a role in 

respiration by maintaining the upper airway’s 

patency and influencing airflow during breathing [3, 

4]. In camels, the specialized structure of the hyoid 

bone aids in efficient swallowing in arid 

environments and influences vocalizations and 

respiration [1]. These adaptations highlight the 

camel’s remarkable ability to thrive in harsh 

environments [1]. Research has shown that the hyoid 

bone’s movements during swallowing are influenced 

by attached muscles, although the specific roles of 

these muscles are not extensively studied [5]. 

Additionally, studies have indicated that the descent 

of the hyoid bone occurs concurrently with related 

structures like the larynx and epiglottis, emphasizing 

its role in coordinating swallowing and airway 

protection [4]. This study aims to examine the 

standard radiographic and computed tomographic 

anatomical characteristics of the hyoid bone in 

dromedary camels using CT and radiography. 

Material and Methods 

Cadaveric Computed Tomographic Study 

Twelve fresh heads of adult dromedary camels (6 

males and 6 females) were used for the study. The 

age of the camels was determined by observing 

rostral dentition. The heads were obtained from a 

local abattoir and examined using a 16-slice CT 
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scanner (CT-W450-10 A, Hitachi Medical 

Corporation, Japan). Images were rendered in 3D 

models to obtain detailed descriptive information 

about the anatomy of the hyoid bone and its 

relationship to the cranial bones [6-8].  

Clinical X-ray Imaging Study 

The pharyngeal region and hyoid bone in twenty-

five camels of both sexes and median age 8 years and 

median weight 386 Kg were examined using 

radiographic imaging techniques to assess anatomical 

structures, detect abnormalities, and evaluate the 

clinical relevance of these findings in relation to 

respiratory and swallowing functions. Standard 

radiographic parameters were used, with an exposure 

setting of 70-80 kVp and 8-10 mAs, depending on 

the size and age of the camel. A focal film distance 

of 90-100 cm was maintained. Ventrolateral X-ray 

images were analyzed to provide detailed insights 

into bone morphology and soft tissue characteristics 

of the region.  

Results 

Computed Tomographic Findings 

The hyoid apparatus in camels, as observed 

through CT, is composed of several distinct bony 

elements: the basihyoid, stylohyoid, thyrohyoid, 

ceratohyoid, and epihyoid bones. These elements 

form a complex, elongated structure that supports the 

larynx and tongue. The CT images provide detailed 

insight into the morphology and spatial relationships 

of these bones, showing clear differentiation between 

them and the surrounding soft tissues. The overall 

structure appears well-developed and robust, with no 

signs of abnormal mineralization or deformities. 

Computed tomography of the hyoid bone is 

illustrated in Fig. 1 (A). 

Radiographic Findings 

Ventrolateral radiographs of the pharyngeal 

region show the hyoid skeleton as radiopaque 

structures. Like the CT images, five distinct 

components are observed: the stylohyoid process, 

epihyoid, ceratohyoid, basihyoid, and the thyrohyoid 

process. The computed tomographic and 

radiographic findings are illustrated in Figure 1 (B). 

Discussion 

The aim of this study was to describe the normal 

radiographic and computed tomographic anatomy of 

the dromedary hyoid skeleton. The topographic 

anatomy of the hyoid bone has been studied in dogs, 

cats [9], and horses [10]. Few reports describe the 

development and topographic anatomy of the hyoid 

apparatus in camels [11-13]. Prior studies have 

illustrated the anatomical uniqueness of the camel’s 

hyoid apparatus, which is composed of a series of 

bones, including the basihyoid, stylohyoid, 

thyrohyoid, ceratohyoid, and epihyoid bones. These 

bones collectively play a vital role in supporting the 

tongue, larynx, and other associated structures within 

the head and neck. The CT images of the hyoid bone 

obtained from this study demonstrated clear 

demarcation between the individual bones, 

particularly the well-developed and elongated 

stylohyoid bone, which is the longest element in the 

hyoid complex. This finding corroborates [11, 13-15] 

observations, which highlighted the lack of a lingual 

process in the camel’s basihyoid bone, a feature 

commonly present in other mammals like horses and 

cattle. The CT images provide greater detail and 

clarity, offering high-resolution visualization of bone 

contours and articulation points [6]. The basihyoid 

bone is shown on the CT scans as a centrally located, 

elongated structure, displaying no separate 

ossification center for the basihyoid, consistent with 

earlier embryological studies [11]. This contrasts 

with other domestic species, where the basihyoid 

often has its own distinct ossification center [16]. 

Instead, the basihyoid of camels is formed by the 

fusion of the rostral ends of the thyrohyoid bones, as 

suggested by developmental studies on the one-

humped camel (Camelus dromedarius) [11]. This 

finding indicates that the camel hyoid bone 

undergoes a different developmental process 

compared to other species [15]. The stylohyoid bone, 

extending dorsally and forming the primary 

suspensory element, was clearly visualized in the CT 

images as a long, slightly curved bone. Its 

articulation with the skull was particularly well-

defined, which is important for understanding its role 

in suspending the larynx and supporting other neck 

structures. This is in line with traditional anatomical 

descriptions, which emphasize the stylohyoid bone’s 

structural importance in camels [13]. The CT scans 

showed no evidence of calcification defects, 

fractures, or degenerative changes, which is 

consistent with findings in healthy, non-pathological 

specimens studied by earlier researchers [13, 15]. 

The connections between these bones, crucial for the 

mobility and flexibility of the hyoid apparatus, were 

also visualized with exceptional clarity. Furthermore, 

the absence of a lingual process in the basihyoid 

bone, which is a key distinguishing feature of the 

camel hyoid apparatus, was once again confirmed 

through CT imaging. This feature has been 

repeatedly noted in anatomical literature, 

distinguishing camels from other large domestic 

animals, such as horses and ruminants [10, 17, 18].  

Conclusion 

The computed tomographic study of the hyoid 

bone in camels confirms previously known 

anatomical features while providing more detailed 

imaging of the bone structure and articulation points. 

This technique enhances the understanding of the 

functional morphology of the hyoid apparatus in 

camels and could be beneficial for both anatomical 

research and clinical applications. The CT findings, 

when compared with traditional anatomical studies, 
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offer more precise insights into the intricate 

relationships between the individual bones and their 

role in the camel’s neck and laryngeal support 

system.  

Acknowledgments  

The author’s sincere acknowledgment to the 

Deanship of Scientific Research at King Faisal 

University for the continuous support.  

Funding statement 

This study was supported through the Annual 

Funding track by the Deanship of Scientific 

Research, Vice Presidency for Graduate Studies and 

Scientific Research, King Faisal University, Saudi 

Arabia [Proposal Number: KFU251918]. 

Declaration of Conflict of Interest 

The authors declare that there is no conflict of 

interest. 

Ethical of approval 

This study follows the ethics guidelines of the 

College of Veterinary Medicine, King Faisal 

University. 

 

 

 

 

 

 

Fig. 1. (A) Computed tomographic image of the caudal ventral region of the head of camel showing the hyoid skeleton. 

a) Nuchal crest, b) Mastoid foramen, c) Thyrohyoid process, d) Epihyoid, e) Ceratohyoid, f) Stylohyoid process, g) 

Angular process, h) Jugular process, i) Occipital condyle, j) Foramen magnum. (B) Lateral X-ray image of the 

pharyngeal region of the camel’s head showing the hyoid apparatus. The black arrows indicate the stylohyoid process, 

the red arrows indicate the epihyoid, the yellow arrows indicate ceratohyoid, the green arrow indicates the basihyoid, 

the blue arrows indicate the thyrohyoid process. 
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للهيكل العظمي  بالأشعت السينيتدراساث التصىير المقطعي المحىسب والتصىير 

  وحيذة السناماللامي في الإبل 

 4محمد الشريفو 3محمد نسيه، 2سعذ شىشه، 1زكريا المحمذ ،1محمد مرزوق، 1عبذ العسيس الحسين

 .العشب٘ت السعْدٗت ذساساث الاكلٌ٘٘ك٘ت، كل٘ت الطب الب٘طشٕ، جاهعت الولك ف٘صل، الوولكتاللسن  1
 .لسن الذساساث الطب٘ت الحْ٘ٗت، كل٘ت الطب الب٘طشٕ، جاهعت الولك ف٘صل، الوولكت العشب٘ت السعْدٗت2
 هصش. الخششٗح ّالأجٌت، كل٘ت الطب الب٘طشٕ، جاهعت الْادٕ الجذٗذ،لسن 3
 .هصش لسن الجشاحت، كل٘ت الطب الب٘طشٕ، جاهعت الْادٕ الجذٗذ،4

 

 الملخص

الشئ٘سٖ هي ُزٍ الذساست ُْ الخحم٘ك فٖ البٌ٘ت الخششٗح٘ت للجِاص اللاهٖ فٖ الإبل باسخخذام حمٌ٘اث الخصْٗش كاى الِذف 

ّالأشعت السٌ٘٘ت لخْف٘ش فِن هفصل لشكلَ ّعلالاحَ الْظ٘ف٘ت. حن إجشاء فحْصاث الخصْٗش  (CT) الومطعٖ الوحْسب

ن الجِاص اللاهٖ. حن ححل٘ل الصْس لخحذٗذ حكْٗي العظام ًّماط الومطعٖ ّالأشعت السٌ٘٘ت علٔ جثث إبل سل٘وت لخصْس ّحم٘٘

كشفج كل هي حمٌ٘اث الخصْٗش الومطعٖ ّالأشعت السٌ٘٘ت  .الوفاصل ّإٔ اخخلافاث حششٗح٘ت هماسًتً بثذٗ٘اث كب٘شة أخشٓ

 ّالعظن اللاهٖ الإبشٕ، (basihyoid) عي الوكًْاث الوو٘ضة للجِاص اللاهٖ فٖ الإبل، بوا فٖ رلك العظن اللاهٖ الماعذٕ

(stylohyoid)ّٖالعظن اللاهٖ الذسل ، (thyrohyoid)ًّٖالعظن اللاهٖ المش ، (ceratohyoid) ّالعظن اللاهٖ فْق ،

فٖ العظن اللاهٖ الماعذٕ. ّلذ  (lingual process) ّهي الولاحع، حن حأك٘ذ عذم ّجْد ًاحئ لساًٖ .(epihyoid) اللاهٖ

دلت أعلٔ فٖ حصْٗش ًماط الوفاصل، بٌ٘وا لذهج الأشعت السٌ٘٘ت ًظشة عاهت كاف٘ت عي بٌ٘ت  ّفشث صْس الخصْٗش الومطعٖ

ٗمذم الخصْٗش الومطعٖ الوحْسب حصْسًا أفضل  .العظام. ّلن ٗخن هلاحظت إٔ حغ٘شاث هشض٘ت فٖ العٌ٘اث الوفحْصت

أكثش دلت. ٗوكي لِزٍ الخمٌ٘ت أى حسِل الخطب٘ماث  للجِاص اللاهٖ فٖ الإبل هماسًتً بالأشعت السٌ٘٘ت، هوا ٗخ٘ح حم٘٘واث حششٗح٘ت

 .السشٗشٗت ّالجشاح٘ت الوخعلمت بشأط ّسلبت الإبل، هوا ٗذعن ححس٘ي الخشخ٘ص ّحخط٘ظ العلاج

 .الجول، العظن اللاهٖ، الخششٗح الجشاحٖ، الاشعت الومطع٘ت لكلماث الذالت: 
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