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Distance Between Cricothyroid Articulation in Relation to Age & Sex: A
Cadaveric Study in Bangladeshi Population
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Abstract

Background: The cricothyroid joint is an important anatomical structure of the larynx and its
morphometric variation with age and sex has clinical relevance.

Methods: A descriptive cross-sectional investigation was carried out to evaluate the interval between
the cricothyroid joints relative to age and gender in cadaveric samples from Bangladesh. A total of
sixty human larynges were collected postmortem over a period of six months. Amongthem, forty-five
samples were obtained from autopsied individuals aged between 9 and 60 years and fifteen samples
were collected from stillborn fetuses with a gestational age ranging from 28 to 40 weeks. The distance
between the right and left cricothyroid joints was measured in millimeters using slide calipers and
variations were analyzed according to age category and sex.

Results: The mean distance between the cricothyroid joints was 9.40 mm in the fetal group, 20.44 mm
in the pediatric group and 24.07 mm in the adult group. The highest mean distance was observed in
the adult group, where as the lowest was found in the fetal larynges. The differences in mean
measurements among all age groups were statistically highly significant.

Conclusion: The distance between the cricothyroid joints increases progressively with age, showing
significant variation among fetal, pediatric and adult larynges.
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Introduction

The larynx functions primarily as an organ for
breathing and sound production, situated within the
airway between the pharynx and the trachea.
Although phonation is important, its main role is to
serve as a protective valve at the entrance of the
lower airways, preventing the inhalation of foreign
materials*?®, Highly developed in humans, the
voice box is central to language, a key indicator of
intellect®. Its structure comprises a framework of
cartilages connected by synovial joints, ligaments
and fibrous membranes, all lined with mucous
membrane and operated by intrinsic muscles®>°. It
consists of nine cartilages: three single (thyroid,
cricoid and epiglottic) and three paired (arytenoid,
corniculate and cuneiform)®®. The cricothyroid
joint (CTJ) is a synovial joint linking the inferior

cornu of the thyroid cartilage to a facet on the
cricoid arch, located at the junction of the cricoid
lamina and arch. Each joint is surrounded by a
capsular ligament, reinforced posteriorly and
contains abundant elastin fibers. This joint permits
a rocking motion where the cricoid rotates on the
thyroid cornu around a transverse axis, along with
limited gliding. The recurrent laryngeal nerve is
positioned directly behind this joint***. The
cricoarytenoid joint, another synovial joint between
the arytenoid base and the cricoid lamina, has a lax
capsule allowing both rotation and gliding.
Movements at the CTJ enable the arytenoids to
rotate, swinging the vocal processes to widen or
narrow the glottis. A combined gliding motion
opens the vocal folds into a V - shape in humans.
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Medial gliding occurs with medial rotation and
lateral gliding with lateral rotation. The posterior
cricoarytenoid ligaments limit forward movement
and their resting position may determine the
placement of a denervated vocal cord**®. The CTJ,
critical for adjusting vocal pitch, is often described
as a diarthrodial hinge joint. Since Isshiki’s 1974
description of laryngeal framework surgery®,
phonosurgical  procedures like  cricothyroid
approximation to raise pitch have become a
growing specialty’®.  Altering pitch involves
changing vocal cord length and tension, with
studies showing pitch elevation correlates with a 2-
5 mm lengthening of  the vocal fold®!%,
Understanding the CTJ’s anatomy aids surgeons,
as its rotary action changes the distance between
the cricoid and thyroid cartilages®. Detailed
descriptions of these joints are often absent from
standard anatomy and otolaryngology texts*®* and

few studies focus on their  functional
morphology®*+1#151, Precise anatomical
knowledge is  essential  for  diagnosing
abnormalities and planning surgeries like

intubation, thyroplasty, or laryngectomy. While
MRI is useful, it can yield measurements smaller
than actual anatomical dimensions®,
Therefore,cadaveric study remains a fundamental
prerequisite for gaining the detailed surgical insight
required. This study was designed to provide a
detailed anatomy of the CTJ to assist surgeons
performing laryngeal framework surgery.

Methods

Laryngeal specimens were obtained from cadavers
autopsied at the Forensic Medicine Department and
from deceased neonates in the Obstetrics and
Gynecology Department at Mymensingh Medical
College, Mymensingh, collected intermittently
between October 2008 and March 2009. All
cadaveric samples originated from medico-legal
cases involving unnatural death, with an additional
group from stillborn infants. Selection criteria
included only fresh specimens from individuals
deceased within the prior 12 to 24 hours and
stillborn infants immediately after delivery. The
age of individuals from whom larynges were
collected ranged from newborn to 60 years. For
stillborn infants, the gestational age was between
28 and 40 weeks. During routine postmortem
examination, a "Block Dissection" was performed
on each cadaver. The excised tissue block was then
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gently rinsed under running tap water to remove
blood and clots as thoroughly as possible. Each
specimen was labeled with a waxed cloth tag
bearing a unique identification number before
being fixed and stored in a 10.0% formalin-saline
solution. To assess the distance between the
cricothyroid articulations in relation to age and sex,
the specimens were categorized into three groups:
Group A (stillborn infants at 28 to 40 weeks
gestation)'®. Group B (ages 9 to 16 years) and
Group C (ages 17 to 60 years)™. Through careful
dissection, the surrounding muscles, ligaments and
mucous membrane were removed to fully expose
the cricothyroid articulation. The distance between
the articulations was measured using vernier
calipers and recorded in millimeters (Figure 1)%.

Figure 1: Cartilage model of larynx (posterior
view) taken from age groups C(17 to 60 years),
showing the distance between cricothyroid
articulation ~ All  collected information was
organized, compiled and subjected to statistical
analysis using the Statistical Package for the Social
Sciences (SPSS), version 11.0. Comparisons across
the different groups were conducted using a one-
way ANOVA test, while differences between sexes
were evaluated with an unpaired Student's t-test. A
probability (P) value of less than 0.05 was deemed
statistically significant. The research protocol
received approval from the Ethical Review
Committee of Mymensingh Medical College
Hospital, Mymensingh, Bangladesh.

Results
This research was conducted on sixty human
larynges at the Anatomy Department of
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Mymensingh Medical College, Mymensingh. The
sample comprised forty-five specimens obtained
from cadavers of both sexes and fifteen from
stillborn infants at a viable gestational age of
twenty-eight to forty weeks. As indicated in Table
2 and Figure 2, the analysis revealed that the mean
distance between the cricothyroid articulations

Table I: Age group of the study subjects

was 9.40 mm in Group A (stillborn infants at 28-40
weeksgestation), 20.44 mm in Group B (ages 9-16
years) and 24.07 mm in Group C (ages 17-60
years). The measurements ranged from 8 to 11 mm
in Group A, 18 to 24 mm in Group B and 20 to 29
mm in Group C.

Age group Total numbe of specimens Male Female
Group A: Stillborn infants betwee 28 and 40 weeks of 15 06 09
gestation

Group B: 9 to 16 years old 16 06 10
Group C: 17 to 60 years old 16 17 12

Table 1I: Distance between Cricothyroid Articulatio

ns in Different Age Groups

Age group Total numbe  Mean distancexSD (mm)
of specimens (Range)

Group A: stillborn infants between 28 and 40 weeks of 15 9.40£1.06

gestation (8-11)

Group B: 9 to 16 years old 16 20.44+1.86
(18-24)

Group C: 17 to 60 years old 29 27.07+2.59
(20-29)

The greatest average span between the cricothyroid
joints was observed in Group C (24.07 mm), while
the smallest was in Group A (9.40 mm). The

30
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differences in mean distance between each paired
Group A and B, A and C and B and C- were all
determined to be highly  significant.

24.07
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Figure 2: Bar diagram showing the mean distance between cricothyroid articulations in different age groups
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Table I11: Comparison of distance between cricothyroid articulations among the age groups

Comparison Groups

Level of Significance

Avs. B
Avs. C
Bvs. C

P = 0.000 (p<0.001)
P = 0.000 (p<0.001)
P = 0.000 (p<0.001)

Table 1V: Comparison of mean distance between cricothyroid articulations in different sex of different age

groups

Age group Sex of the  Number Mea_n distance  +SD t-value pvalue
person in mm

Group A: Stillborn infants Male 06 10.00 0.89 1.975 0.070

gi\t/\;?;nzs and 40 weeks of Female 09 9.00 1.00

Group B: 9 to 16 years old Male 06 20.67 2.34  0.370 0.717
Female 10 20.30 1.64

Group C: 17 to 60 years old Male 17 24.71 2.78 1.621 0.117
Female 12 23.17 2.08

Discussion

This investigation determined that the average span
between the cricothyroid joints was 9.40 mm in
Group A (stillborn infants at 28-40 weeks of
gestation), 20.44 mm in Group B (ages 9-16 years)
and 24.07 mm in Group C (ages 17-60 years).
Ximenes et al. suggested that the thyroid cartilage's
longer lamina and the more posterior placement of
the cricothyroid articulation in males could
increase the difficulty of exposing the arytenoid
cartilage during laryngeal framework procedures.
The measured distance between these articulations
showed a statistically significant variation across
age groups but not between sexes®. Numerous
studies have examined the mechanics of the
cricothyroid joint through laryngeal observation
during phonation and by testing the mobility of
excised cartilages. Employing X-ray photography,
Sonninen noted an antero-posterior translation of
approximately 3 mm for a three-octave shift in
fundamental frequency. Research on laryngeal
specimens, however, has vyielded conflicting
conclusions. Mayet et al. concluded that translation
does not occur, as the joint's connecting ligaments
restrict such movement?. Conversely, Fink
observed a 1-2 mm translation when manually
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applying force to an excised larynx®. Furthermore,
Vilkman et al., through their analysis of joint
obility, demonstrated that translational movement
is greater when rotational movement is less
pronounced*#1%2:22.23,

Conclusion

A review of existing literature from standard
textbooks and journals on the morphology and
histology of the human larynx reveals an absence
of specific research on the Bangladeshi population.
Consequently, scientific and clinical practice in
this area mustrely on foreign data derived from
subjects of different ethnicities and geographic
environments. This study was therefore conceived
to conduct a comprehensive evaluation of the gross
and microscopic anatomy of the larynx in
Bangladeshi individuals, aimingto contribute to the
establishment of national anatomical standards. In
this investigation, the mean distance between the
cricothyroid articulations was measured at 9.40
mm in Group A (gestational age 28-40 weeks),
20.44 mm in Group B (ages 9-16 years) and 24.07
mm in Group C (age 17 years and above). These
findings demonstrate a direct correlation with age,
showing an increase in this anatomical dimension
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as individuals grow older. The results are also
compared with prior observations from Western
populations to identify potential racial variations.It
is anticipated that these observations will assist
clinicians and surgeons in understanding the
typical laryngeal anatomy specific to Bangladeshi
patients, informing their diagnostic and therapeutic
approaches.

References

1. Sinnatamby CS. Last’s Anatomy: regional and
applied. 11th ed. Edinburgh: Churchill
Livingstone. 2006. p.27, 383-9.

2. Snell RS. Clinical Anatomy, 8th ed, Lippincott
Williams & Wilkins, Baltimore. 2008. p.864-
74.

3. Datta AK. Essentials of Human Anatomy.
Part-1l, 4th ed. Kolkata: Current Books
International. 2005. p.305-16.

4. Chaurasia BD. Human Anatomy, Regional and
Applied. vol.. 3. 4th ed. Bangalore: CBS
Publishers & Distributors. 2007. p.239-47.

5. Berkovitz BK. Larynx, Development of the
pharynx, larynx and oesophagus. In: Gray’s
Anatomy: The Anatomical Basis of Clinical
Practice, eds. Standring S, Ellis H, Healy JC,
Johnson D, Williams A, Collins P & Wigley C.
39th ed. London:Churchill Livingston. 2005.
p.633-47.

6. Isshiki N, Morita H, Okamura HM.
Thyroplasty as a new phonosurgical
technique.Acta Otolaryngol. 1974; 78: 451-
457.

7. Brown M, Perry A, Cheesman AD, Pring T.
Pitch change in male to female transsexual:
hasphonosurgery a role to play. Int J Lang
Commun Disord. 2000;35(1):129-36.

8. Kanagalingam J, Georggales C, Wood GR,
Ahluwalia S, Sandhu G, Cheesman AD.
Cricothyroid approximation and subluxation in
21 male-to-female transsexuals:Laryngoscope.
2005;115:611-8.

9. Kitajima K, Tanabe M, Isshiki N. Cricothyroid
distance and vocal pitch: experimental surgical
study to elevate the vocal pitch. Ann Otol.
1979; 88:52-55.

10. Neumann K, Welzel C. The importance of the
voice in male-to-female transsexuals. J Voice.
2004;18:153-67.

President Abdul Hamid Medical College Journal

61

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Matai V, Cheesman AD, Clark PM.
Cricothyroid approximation and thyroid
chondroplasty: a patient survey. Otolaryngol
Head Neck Surgery. 2003;128:841-7.
Hollinshed WH. Anatomy for surgeons. Vol. I.
3rd ed. The Head and Neck. Harper & Row.
New York. 1982. p.414.

Williams PL, Warwick R, Dyson M, Bannister
LH. Gray’s Anatomy. 37th ed. Edinburgh:
Churchill Livingstone; 1995. p.1250-9.

Maue WM, Dickson DR. Cartilages and
ligaments of the adult human larynx. Arch
Otolaryngol. 1971;94:432-9.

Vilkman EA, Pitkanen R, Suominen H.
Observations ~ on  structure and the
biomechanics of the cricothyroid articulations.
Acta Otolaryngol. 1987;103:117-26.

Hammer GP, Windisch G, Prodinger PM
anderhuber F, Friedrich G. The cricothyroid
joint- functional aspects about different types
of its structure. J Voice. 2010;24(2):140-5.
Selbie WS, Gewalt SL, Ludlow CL.
Developing an anatomical model of the human
laryngeal cartilages from magnetic resonance
imaging. J Acoust Soc Am. 2002;112(3):1077-
90.

Dutta DC. Textbook of Obstetrics. 4th ed.
Calcutta: New Central Book Agency P. Ltd.
1998. p.41.19.

Ajmani ML. A metrical study of the laryngeal
skeleton in adult Nigerians. J Anat. 1990;171:
187-91.

Ximenes, Filho JA, Bohadana SC, Perazzio
AF, Tsuji DH, Sennes LU. Anatomy of the
cricothyroid articulation: differences between
men and women. Ann Otol Rhinol Laryngol.
2005;114(3):250-2.

Sonninen A. The role of the external laryngeal
muscles in length-adjustment of the vocal
cords in singing. Acta Oto-laryngol. 1956;
130:9-97.

Mayet A, Mundnich K. Beitragzuranatomie
und zurfunktion des M.cricothyroid asunder
cricothyroid gelenke. Acta Anat. 1958;33:273-
88.

Fink RB, Demarest RJ. Laryngeal
Biomechanics. Harvard University Press. 1978.

Vol. 2 No. 2 July 2025



