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ABSTRACT 

Background:Cricoid cartilage supports larynx and trachea. It has the form of a ring 

with the lower part of the signet omitted. It is smaller than thyroid cartilage, but it is 

thicker and tougher. Knowledge of anatomy of this cartilage is essential for those 

working in the field of larynx. The present study was conducted to obtain 

morphological data regarding human cricoid cartilage. 

Materials and Methods: The present observational study included 28 adult cadaveric 

larynges. The laryngeal framework was carefully resected from the cricoid cartilage. 

Soft tissues (ligaments and muscles) were removed with care. Various morphometric 

characteristics were measured using an electronic Vernier calliper. The results were 

analysed using Microsoft Excel 2010. 

Results: The average morphometric measurements were higher in males as compared 

to females. The inner transverse diameter of cricoid cartilage was greater than the inner 

anteroposterior diameter. 

Conclusion: The cricoid cartilage's wide range of sizes and forms makes it difficult to 

standardize the firm stents used for intubation. This might be related to differences in 

body types between different populations, as well as race and ethnicity. 

Keywords: Cricoid cartilage, Morphology, Observational study. 

 

Note- Dr Chandra Kiran and Dr NimishaMadhu completed their tenure as tutor at 

ANMMCH, Gaya and conducted this study during their tenure. 

 

INTRODUCTION 

The larynx is an airway, a sphincter, and a phonation organ. The thyroid, cricoid, and 

epiglottis cartilages, along with arytenoid, cuneiform, and corniculate cartilages, compose the 

skeletal structure of the larynx.[1] Cricoid cartilage supports larynx & trachea and extends 

entirely around the airway.[2] It is the most inferior of the laryngeal cartilages. It has the form 
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of a ring with the lower part of the signet omitted. It is smaller than thyroid cartilage, but it is 

thicker and tougher.[3] 

Cricoid cartilage diameters vary greatly. It is oval, with men having a bigger cricoid cartilage 

than women.[4] For those working in the fields of laryngeal surgery, such as 

otolaryngologists, speech therapists, anaesthetists and phoneticians, a basic understanding of 

laryngeal anatomy is required. The increasing use of innovative operative techniques in the 

treatment of laryngeal diseases necessitates a thorough understanding of the size and 

proportions of the larynx.[5-7] The cricoid cartilage has been the subject of just a few 

research.[8-10] Hence, this study is proposed. 

 

Aims and objectives 

The present study was conducted to obtain morphological data regarding human cricoid 

cartilage. 

 

MATERIALS & METHODS 

The present observational study was done in the department of anatomy. Twenty-eight 

(n=28) adult apparently normal human cadaveric larynges were included in this study. The 

specimen with laryngeal injury as a result of illnesses or manipulations was not considered 

when laryngeal specimens were cut from cadavers. From the hyoid to the second tracheal 

ring, all larynges were resected. Soft tissues were removed with care. The laryngeal 

framework was carefully resected from the cricoid cartilage. Various morphometric 

characteristics were measured using an electronic Vernier calliper as indicated. The results 

were entered into pre-tested proforma. The data was analysed using Microsoft Excel 2010. 

 

RESULTS 

 

A total of 28 specimens of cricoid cartilage were studied. 16 were of males while 12 were of 

females. The average morphometric measurements were higher in males as compared to 

females. The height of lamina and arch showed significant statistical difference between 

males and females. [Table1] 

 

Table 1: showing morphometric measurements of cricoid cartilage 

Parameter (in mm.) Gender Significance 

Male (n=16) Female (n=12) 

Anteroposterior diameter of 

the cricoid cartilage 

20.4±3.6 18.6±3.1 p = 0.14 

Transverse diameter of the 

cricoid cartilage 

21.7±4.5 20.2±3.9 p = 0.69 

Height of Lamina 19.9±3.5 17.2±2.7 p = 0.04 

Height of Arch 5.8±0.91 4.9±0.7 p = 0.01 
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DISCUSSION 

In the present study, 16 were of males while 12 were of females. The average morphometric 

measurements were higher in males as compared to females. The height of lamina and arch 

showed significant statistical difference between males and females.  

Vatansever  et al (2019) found in their study that cricoid cartilage's transverse diameter was 

less than 1 cm, while rimaglottidis' transverse diameter was substantially smaller. All 

variables were greater in males other than anterior angle of the vocal folds which was larger 

in women. They opined that the rimaglottidis' transverse diameter was the narrowest section 

of the larynx. During endotracheal tube administration, clinicians must be cognizant of 

this.[11] 

Bhardwaja  et al (2021) reported a case where after swallowing fish, a patient presented with 

a foreign body feeling and throat soreness. On endoscopic laryngopharyngeal assessment, no 

fish bone was found X-ray of the neck revealed a linear opacity against the C-6 vertebral 

body. A computed tomography (CT) scan revealed a linear hyperdensity due to linear 

ossification in the midline of the cricoid lamina posteriorly. Within one week of starting anti-

reflux medication, the patient's symptoms were improved. When dealing with foreign bodies 

in the aerodigestive tract, it's possible to come across uncommon occurrences of cartilage 

ossification. Appropriate evaluation using CT is needed.[12] 

Anand et al (2018) conducted a study and reported that inner transverse diameter of cricoid 

cartilage (F: 15.05 ±1.02 mm; M: 17.52±2.64 mm) was larger than inner anteroposterior 

diameter (F: 12.71±0.45 mm; M: 14.11±2.55 mm). In the different dimensions assessed in the 

cricoid cartilages, there was a discrepancy between specimens. In virtually all cases, the 

average transverse diameter was larger than the average antero-posterior diameter, resulting 

in oval form. They suggested that laryngeal interventions and surgery may all benefit from 

cricoid cartilage morphometric data as well as the diagnosis and surgical treatment of 

subglottic stenosis.[13] 

In the study done by Singla et al (2015), all of the cricoid cartilage specimens were oval in 

morphology. Males had greater outer and inner transverse diameters, as well as outer and 

inner anteroposterior diameters  than females. When both men and females' sizes are 

compared, the outside transverse diameter is greater than the outer anteroposterior diameter. 

Males' cricoid arch and lamina thickness and height were found to be greater than females'.[14] 

Kim et al (2017) conducted a study in Korea. Males had a superior side transverse diameter 

of 17.19 mm, while females had a superior side transverse diameter of 13.36 mm.[15] 

The study conducted by Liu et al (2020) comprised a total of 1200 people, comprising 600 

men and 600 females. The smallest cricoid diameter is the TD-in, while the longest cricoid 

diameter is the APD-in. Males had bigger mean cricoid diameters and cricoid angles than 

females. The form of the cricoid cartilage outlet varies a lot from person to person.[16] 

Savitha et al (2020) observed that males had a mean height arch of 5.97±0.94 while females 

had a mean height arch of 4.94±1.01. Males had a mean lamina height of 21.3±1.9, while 

females had a mean lamina height of 17.91±2.29. Males had a mean AP diameter of 

23.84±2.43 while females had a mean AP diameter of 19.18±2.34. Males had a mean outer 

transverse diameter of 25.53±2.23, while females had a mean of 19.29±2.52. They concluded 

that males had higher mean values for all cricoid cartilage characteristics than females.[17] 
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This research details morphological features of cricoid cartilage in the Indian population. The 

inner transverse diameter of cricoid cartilage was greater than the inner anteroposterior 

diameter in nearly all samples, with males having larger diameters than females. Males' 

cricoid arch and lamina thickness and height were found to be greater than that of females. 

 

CONCLUSION 

The cricoid cartilage's wide range of sizes and forms makes it difficult to standardize the firm 

stents used. And therefore, proper sized endotracheal tubes are needed during intubation, 

according to individual's sex and ethnicity to avoid unnecessary laryngeal injury. 
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