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Abstract
Introduction
The brachiocephalic artery (BCA) is the largest branch that arises from the aortic arch, which
varies in length. The present study focuses on BCA length and its probable correlation with
height and torso length.

Methods
The BCA length (from the artery’s origin to the arcus aortae), the length of the torso, and height
were measured in 76 embalmed adult human cadavers of Caucasian (Hellenic) origin.

Results
A total of 74 arteries were measured (36 females and 38 males). The mean length was found to
be 3.82 cm (SD=±0.947, SE=0.110). In male cadavers, the mean BCA length was 3.94 cm
(SD=±0.980, SE=0.159) and in females, it was found to be 3.69 cm (SD=±0.905, SE=0.151). No
statistically significant difference was found (p=0.248, p>0.05) The mean torso length was 62.27
cm (SD=±4.325, SE=0.496) and the mean height was 155.3 cm (SD=±10.124, SE=1.161). The BCA
length was correlated with body height and torso length in both sexes. A statistically significant
correlation was found only between BCA length and body height in male cadavers (r=0.267,
p=0.021).

Conclusion
The morphometric characteristics of the BCA are of great importance in a number of surgical
procedures, such as stenting and catheterization in cases of aneurysms. One statistically
significant correlation was observed in our study, which could be considered an important
finding, as it could lead to the plausible assumption that greater height leads to the formation
of larger arteries.

Categories: Radiology, General Surgery, Anatomy
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Introduction
The brachiocephalic artery (BCA), also known as the brachiocephalic trunk or innominate
artery, is the largest branch that arises from the aortic arch. It begins its course at the level of
the second right costal cartilage before the insertion of the left common carotid artery (CCA)
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[1]. Afterward, it follows an oblique, ascending trajectory until it reaches the upper border of
the right sternoclavicular articulation and then divides into the right subclavian and right CCA.
Except from these two arteries, the BCA usually gives off no other sided branch. Rarely, a
thyroidea ima or a small thymic or bronchial branch may arise from the BCA. In case the aorta
arches over to the right side, the BCA follows a course toward the left side of the neck instead of
the right [1].

Referring to the usual position and topographic relations of the BCA, the artery runs behind the
sternal manubrium from which it is separated by the origins of the sternohyoid and
sternothyroid muscles, the remains of the thymus, and, finally, the right inferior thyroid and
left brachiocephalic veins. The left CCA ascends on its left side, descends the left inferior
thyroid vein, and on its right side, descends the right innominate vein as well as the right vagus
nerve. Ultimately, the BCA runs in front of the anterior wall of the trachea [1-2].

Several variations have been reported regarding the point from which the BCA arises, the
pulmonary trunk being an extremely rare case [3]. The existence of two BCAs is also reported
[4] and even the total absence of it. In the latter case, the right common carotid and subclavian
arteries arise directly from the aortic arch.

The BCA also varies in length. This is normally expected and occurs obviously in other arteries
as well, which also vary in length before their final bifurcation. In a previous study, the lengths
of several arteries had been measured and correlated in a number of human cadavers [5]. The
present paper constitutes a continuation but with a greater sample and a special focus on BCAs
length and its correlation with height and torso length.

Materials And Methods
Seventy-six embalmed adult human cadavers of Caucasian (Hellenic) origin (39 males and 37
females) were subjected to routine educational dissection at the anatomy department of the
Medical School of the University of Athens. The cadavers were derived from body donation with
informed consent, written and signed (with signature authentication) by the donors themselves
[6]. The protocol for the present research had been approved by the ethics committee of our
institution. The age of the specimens ranged between 39 and 98 years (average age 74.9 years,
SD=± 11.230, SE=1.288).

In each cadaver that underwent dissection, the BCA was dissected and measured. The length of
the BCA was evaluated from its origin to its bifurcation to the right CCA and the right
subclavian artery. In addition, the torso length and the height of each cadaver were measured.
As “torso length,” the distance between the hyoid bone and the pubic symphysis was defined.
The distance between the bregma and the heel was measured as "height." All the distances were
measured by calipers. In order to obtain the distances between the branches of the vessels, the
center of each vessel was taken as the recordable point of its origin.

Statistical analysis
The results were recorded in the form of tables and then were subjected to statistical analysis
with the purpose of calculating the average, maximum, and minimum value, standard deviation
(SD), standard error of the mean (SE), and, finally, the correlations between the discovered
distances. In order to correlate the measured arterial distances and lengths, Pearson’s
correlation coefficient (r) was used. For comparing continuous variables, the t-test was applied
and for nominal variables, the x2 test. Statistical analysis was done using Statistical Package for
the Social Sciences (SPSS) 15.0 (SPSS Inc, Chicago, IL).
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Results
The BCA was identified and dissected in all cadavers mentioned above except in two; in one
cadaver (female), both the BCA and subclavian artery were destroyed during embalming and in
the other one (male), the BCA was absent. As a result, a total of 74 arteries were measured
(36 females and 38 males).

The BCA length was measured from the artery’s origin to the arcus aortae till its division into
the right subclavian artery (SCA) and right common carotid artery. The mean length was found
to be 3.82 cm (SD=±0.947, SE=0.110), with a minimum length of 1.7 cm and a maximum of 6 cm
(Table 1). In male cadavers, the mean BCA length was 3.94 cm (SD=±0.980, SE=0.159) and,
therefore, it was slightly larger than the corresponding in females, which was found to be 3.69
cm (SD=±0.905, SE=0.151) (Table 1). Although the measurements differed between the two
genders, no statistically significant difference was found (p=0.248, p>0.05).

 Mean (cm) Min (cm) Max (cm) SD (cm) SE

BCA length (n=74) 3.82 1.7 6.0 ±0.947 0.110

male (n=38) 3.94 2.0 6.0 ±0.980 0.159

female (n=36) 3.69 1.7 6.0 ±0.905 0.151

Torso height (n=76 cadavers) 62.27 51.5 70.7 ±4.325 0.496

male (n=39) 64.78 59.5 70.7 ±3.249 0.520

female (n=37) 59.62 51.5 67 ±3.709 0.610

Body height(n=76 cadavers) 155.3 128 174.5 ±10.124 1.161

male (n=39) 162.1 146 174.5 ±7.043 1.279

female (n=37) 148.1 128 162 ±7.571 1.245

TABLE 1: Presentation of measurements
*BCA: Brachiocephalic artery

The total specimens' BCA length distribution is shown in Figure 1.
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FIGURE 1: Distribution of BCA length in a total of 76 dissected
cadavers
BCA: brachiocephalic artery

The length of the torso, i.e., the distance between the hyoid bone and the pubic symphysis was
also measured in every cadaveric specimen (76 in total; 39 males and 37 females).

The mean torso length was 62.27 cm (SD=±4.325, SE=0.496), with a minimum of 51.5 cm and a
maximum of 70.0 cm (Table 1). A statistically significant difference was found between the two
sexes (p<0.001). The torso length distribution (cm) is shown in Figure 2.

FIGURE 2: Distribution of the torso length (cm) in both sexes
A statistically significant difference was observed (p<0.001).

The body height, i.e., the distance between the bregma and the calcaneus, was also measured in
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all dissected cadavers. The mean height value was 155.3 cm (SD=±10.124, SE=1.161), with a
minimum of 128.0 cm and a maximum of 174.5 (Table 1). The body height between the two
sexes is depicted in Figure 3. A statistically significant difference was found between the two
sexes (p<0.001).

FIGURE 3: Distribution of body height in both sexes
A statistically significant difference was observed (p<0.001).

BCA length was correlated with body height and torso length in both sexes. A statistically
significant correlation was found only between BCA length and body height and only in male
cadavers (r=0.267, p=0.021).

Discussion
The aortic arch constitutes the continuation of the ascending aorta and normally begins with
the origin of the BCA [7]. According to classical anatomical references, the BCA is the first of
the three main branches of the aortic arch with a length varying between 4 cm and 5 cm and a
diameter of 12.1 mm ± 1.6 mm [1-2,8]. The morphometric characteristics of the BCA might be
rather useful in a number of surgical procedures such as stenting and catheterization in cases
of aneurysms [8]. To our knowledge, there are numerous studies dealing with the BCA’s
diameter [7,9-14] but only a few comparative data exist concerning its length [15-16].

Honig et al. (1952) mention in their study that the expected length of the BCA ranges from 3.7
to 5.0 cm and a concomitant lengthening occurs when arteriosclerosis coexists [15]. The
authors cite that the aforementioned length was observed in postmortem studies with no
further details. Shin et al. (2008) [16] performed a study on 25 Korean adult cadavers (17 males
and eight females, mean age of 63 years) and among other data, they measured the distance
from the origin of the BCA to the origin of the right CCA, which corresponds to the length of
BCA. The mean distance was 3.25 mm with a range between 2.42 and 4.6 cm [15]. A greater
mean length was observed in the present study (mean length 3.82±0.947 cm, SE=0.110) as well
as a greater range, with the minimum length being 1.7 cm and the maximum being 6 cm. 

Concerning correlations between lengths, only one statistically significant correlation was
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observed between BCA length and body height in male cadavers only (r=0.267, p=0.021). That
probably occurred because males presented a greater range of values in both BCA length and
height (Table 1). Nevertheless, we consider this an important finding, as it could lead to the
plausible assumption that greater height leads to larger arteries.

The typical branching pattern of the aortic arch with the BCA, left subclavian, and left CCA has
been classified as the normal pattern type A (Adachi’s classification) [17]. This branching
pattern occurs only in 70% of the cases [18]. A series of anatomical variations have been
reported, such as an abnormal branching pattern of the aortic arch itself or the BCA, a left BCA,
a right aortic arch, vascular agenesis, etc. [18]. In the present series, only a case of absence of
the BCA was observed (1/76 - 1.3%). The corresponding incidence according to the available
literature is 0.44% [8]. No further variations were discovered.

Thorough knowledge of the aortic arch and its branches is important for surgeons, pathologists,
and invasive radiologists. Serious conditions, such as aortic aneurysms, aortic dissection,
coronary artery ectasia, or stenosis, might occur at this site and all of them need immediate
diagnosis and treatment [7,11,16]. Lately, surgical techniques in these cases involve the use of a
catheter, which is entered through the femoral artery and is moved upward through the
abdominal aorta to the aortic arch. The length of this catheter is evaluated according to the
torso length. Knowledge of the length range of the BCA might be helpful, along with the fact
that a statistically significant correlation was observed between BCA length and the body
height in males. Additionally, an assortment of the BCA length might facilitate radiologists, as
computed tomography (CT) and magnetic resonance imaging (MRI) angiograms are commonly
used for the diagnosis of conditions of the aortic arch and for guidance during surgical
procedures.

Conclusions
The morphometric characteristics of the BCA, such as its length, are of great importance in a
number of surgical procedures such as stenting and catheterization in cases of aneurysms.
Concerning correlations between lengths, only one statistically significant correlation was
observed in our study, which could be considered an important finding, as it could lead to the
plausible assumption that greater height leads to larger arteries.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of
interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors
have declared that they have no financial relationships at present or within the previous three
years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that
could appear to have influenced the submitted work.

Acknowledgements
Authors Eleni Panagouli and Antonopoulos Ioannis contributed equally to the development of
this article.

References

2020 Panagouli et al. Cureus 12(8): e9897. DOI 10.7759/cureus.9897 6 of 7



1. Standring S, Borley NR, Collins P, et al.: Gray’s Anatomy. The Anatomical Basis of Clinical
Practice. Elsevier, Edinburgh; 2008.

2. Gray H, Carter H: Gray's Anatomy. Barnes & Noble, New York; 2011.
3. Tran VQ, Nguyen TLT, Nguyen MT, Luong CM, Dinh DM, Vuong AD: A case of right ductus

and left innominate artery from the pulmonary trunk. Asian Cardiovasc Thor Ann. 2019,
28:45-47. 10.1177/0218492319865425

4. Uchino A: Bilateral brachiocephalic trunks . Surg Radiol Anat. 2018, 40:1441-1442.
10.1007/s00276-018-2114-1

5. Panagouli E, Lolis E, Venieratos D: A morphometric study concerning the branching points of
the main arteries in humans: relationships and correlations. Ann Anat. 2011, 193:86-99.
10.1016/j.aanat.2010.10.009

6. McHanwell S, Brenner E, Chirculescu ARM, et al.: The legal and ethical framework governing
Body Donation in Europe - a review of current practice and recommendations for good
practice. Eur J Anat. 2008, 12:1-24.

7. Kumar R, Kumar I, Singh AK, Kumar P, Sharma PK, Chandra N: Diameters of three major
branches of arch of aorta and their correlation with each other, age and gender- a computed
tomographic study. Ind J Clin Anat Physiol. 2016, 3:552-555.

8. Illustrated encyclopedia of human anatomic variation . (1966).
http://www.anatomyatlases.org/AnatomicVariants/AnatomyHP.shtml.

9. Chhabra K, Saini K: Morphometric study of arch of aorta and its branches . Int J Anat Res. 2015,
3:1079-1083. 10.16965/ijar.2015.168

10. Hager A, Kaemmerer H, Ulrike RB, et al.: Diameters of the thoracic aorta throughout life as
measured with helical computed tomography. J Thoracic Cardiovasc Surg. 2002, 123:1060-
1066. 10.1067/mtc.2002.122310

11. Kahraman H, Ozaydin M, Varol E, et al.: The diameters of the aorta and its major branches in
patients with isolated coronary artery ectasia. Tex Heart Inst J. 2006, 33:463-468.

12. Manole AM, Iliescu DM, Rusali A, Bordei P: Morphometry of the aortic arch and its branches.
ARS Medica Tomitana. 2013, 19:154-159. 10.2478/arsm-2013-0027

13. Teilmann AC, Thomsen MB, Ihms EA, Pate N, Hau J, Abelson K: Ultrasonographic and
histological evaluation of the effects of long-term carotid catheterization on cardiac function
in NMRI mice. Lab Anim. 2018, 52:17-28. 10.1177/0023677217706724

14. Yasuda S, Imoto K, Uchida K, et al.: Evaluation and influence of brachiocephalic branch re-
entry in patients with type A acute aortic dissection. Circ J. 2016, 81:30-35. 10.1253/circj.CJ-
16-0462

15. Honig EI, Steinberg I, Dotter CT: Innominate artery: angiocardiographic study. Radiol. 1952,
58:80-88. 10.1148/58.1.80

16. Shin Y, Chung YG, Shin WH, Im SB, Hwang SC, Kim BT: A morphometric study on cadaveric
aortic arch and its major branches in 25 Korean adults: the perspective of endovascular
surgery. J Korean Neurosurg Soc. 2008, 44:78-83. 10.3340/jkns.2008.44.2.78

17. Adachi B, Hasebe K, Daigaku KT, Kenkyu ̄sha: Das Arteriensystem der Japaner, Vol. 1 [Book in
German]. Verlag der Kaiserlich-Japanischen Universität, Kenyusha Press, Kyoto; 1928.

18. Panagouli E, Tsoucalas G, Papaioannou T, et al.: Right and left common carotid arteries
arising from the branchiocephalic, a rare variation of the aortic arch. Anat Cell Biol. 2018,
51:215-217. 10.5115/acb.2018.51.3.215

2020 Panagouli et al. Cureus 12(8): e9897. DOI 10.7759/cureus.9897 7 of 7

https://scholar.google.com/scholar?q=intitle:Gray%E2%80%99s Anatomy. The Anatomical Basis of Clinical Practice
https://books.google.co.in/books?hl=en&lr=&id=uoUEAwAAQBAJ&oi=fnd&pg=PT23&dq=Gray%27s+Anatomy&ots=cMbR-5XdAZ&sig=IKHxCTwqgp1LHnZJ4IT0CDXNX74&redir_esc=y#v=onepage&q=Gray's Anatomy&f=false
https://dx.doi.org/10.1177/0218492319865425 
https://dx.doi.org/10.1177/0218492319865425 
https://dx.doi.org/10.1007/s00276-018-2114-1
https://dx.doi.org/10.1007/s00276-018-2114-1
https://dx.doi.org/10.1016/j.aanat.2010.10.009
https://dx.doi.org/10.1016/j.aanat.2010.10.009
http://eurjanat.com/web/paper.php?id=08010001
https://www.innovativepublication.com/innovative-file?file=IJCAP_3%26%2340%3B4%26%2341%3B_552-555.pdf
http://www.anatomyatlases.org/AnatomicVariants/AnatomyHP.shtml
http://www.anatomyatlases.org/AnatomicVariants/AnatomyHP.shtml
https://dx.doi.org/10.16965/ijar.2015.168
https://dx.doi.org/10.16965/ijar.2015.168
https://dx.doi.org/10.1067/mtc.2002.122310
https://dx.doi.org/10.1067/mtc.2002.122310
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1764942/
https://dx.doi.org/10.2478/arsm-2013-0027
https://dx.doi.org/10.2478/arsm-2013-0027
https://dx.doi.org/10.1177/0023677217706724
https://dx.doi.org/10.1177/0023677217706724
https://dx.doi.org/10.1253/circj.CJ-16-0462
https://dx.doi.org/10.1253/circj.CJ-16-0462
https://dx.doi.org/10.1148/58.1.80
https://dx.doi.org/10.1148/58.1.80
https://dx.doi.org/10.3340/jkns.2008.44.2.78 
https://dx.doi.org/10.3340/jkns.2008.44.2.78 
https://scholar.google.com/scholar?q=intitle: Das Arteriensystem der Japaner, Vol. 1 [Book in German]
https://dx.doi.org/10.5115/acb.2018.51.3.215
https://dx.doi.org/10.5115/acb.2018.51.3.215

	Morphometry of the Brachiocephalic Artery: A Cadaveric Anatomical Study
	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Statistical analysis

	Results
	TABLE 1: Presentation of measurements
	FIGURE 1: Distribution of BCA length in a total of 76 dissected cadavers
	FIGURE 2: Distribution of the torso length (cm) in both sexes
	FIGURE 3: Distribution of body height in both sexes

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


