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Vascular variations are the most common ones in humans. Inferior thyroid artery 
arises from the thyrocervical trunk in 90.5%, from subclavian in 7.5%, and very 
rarely from the common carotid, aortic arch, brachiocephalic, internal thoracic, 
pericardiacophrenic, or vertebral. Thyroid ima artery is more common variety found 
in up to12.2% of the population. Two cadavers dissected in the anatomy depart-
ment are presented with variations in the blood supply of the thyroid gland. The 
first case was a 61-year-old man with middle thymothyroid artery arising from the 
common carotid on the right side and inferior thyroid as a branch of the common 
carotid on the left. The second case was an 85-year-old female without inferior 
thyroid arteries bilaterally, replaced by thyroid ima arising from brachiocephalic 
artery. The awareness of such arterial pattern is crucial for the specialists in imaging 
and preoperative diagnosing and escaping eventual iatrogenic complications of 
thyroid gland. (Folia Morphol 2023; 82, 2: 396–399)
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INTRODUCTION
The human anatomy variations are part of the 

human anatomy science from its dawn till nowadays 
and are still an essential part of the gross anatomy 
research. The main significance of that type of ev-
idence is for the invasive medical procedures and 
especially surgery [5]. The thyroid gland is an endo-
crine cervical gland which is well vascularised. Arterial 
supply comprises 2 superior thyroid arteries (STAs) 
originating from the external carotid arteries and  
2 inferior thyroid arteries (ITAs) originating from the 
thyrocervical trunk, branch of the subclavian arteries 
[3, 6, 9]. Occasionally there is an accessory artery 
termed thyroid ima (TIA), which when present (0.4– 
–12.2%), originates from the brachiocephalic trunk 
(43.3–86.7%), from the common carotid artery (CCA) 
(2–50%) or aortic arch (0–66.7%) [11, 13]. Though 

rare in humans, middle thyroid artery is found in some 
animals, such as guinea pig and rabbit [10] and avian 
species like budgerigar [8]. The awareness of the ana-
tomic variations in the blood supply of thyroid gland 
are of crucial significance when planning a surgical 
approach in the infrahyoid region. Knowledge of 
variability in thyroid vascularisation will facilitate the 
surgical procedure itself, make it safer and minimise 
the risk of haemorrhage [5].

CASE REPORT
Case 1 

Formalin/ethanol-embalmed cadavers were used for 
dissection during the anatomy lessons. The length and 
diameter of the structures were measured by callipers.

A 61-year-old male cadaver was dissected in the 
department of anatomy and multiple variations in 
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the bilateral arterial blood supply of the thyroid gland 
were registered. An accessory artery supplying both 
thyroid and thymic glands was found on the right 
side. We agreed with previous authors and named 
it middle thymothyroid artery [1]. That was a spatial 
variation also belonging to the category of consist-
ency [12]. It originated from the CCA 48 mm proxi-
mal to its bifurcation. The diameter of the CCA was  
8 mm and the length of the unusual branch was  
17 mm till its division into 3 thyroid branches (up-
per, middle and lower). The diameter of the middle 
thymothyroid artery was 2.5 mm and its length with 
its longest branch as it enters thyroid gland was  
63 mm. The continuation of the artery to the thymus 
(thymic branch) was 1.5 mm in diameter. The STA 

and ITA had their standard origin and position. On 
the left side of the same cadaver the ITA had rare 
origin from the CCA. The former started at 50 mm 
from the bifurcation of CCA, which was 6 mm wide. 
The length of the variable ITA to the release of its 
branches was 8 mm and its superior branch, which 
directly continued to the gland was 10 mm long 
and 1.5 mm wide, while the inferior one was 16 mm 
long and 0.8 mm wide. The diameter of the ITA was  
2.5 mm. The rest of the structures on this side were 
with standard topography (Fig. 1).

Case 2 

During the same semester another variation was 
found in 85-year-old female cadaver. The routine 

Figure 1. Middle thymothyroid artery on the right side and atypical origin of inferior thyroid artery on the left side; RCTM/LCTM — right/left 
cricothyroid muscle; CC — cricoid cartilage; Thr — thyroid gland; Thm — thymus; RCCA/LCCA — right/left common carotid artery; RBV/LBV 
— right/left brachiocephalic vein; RSV/LSV — right/left subclavian vein; LIJV — left internal jugular vein; 1 — middle thymothyroid artery;  
2 — upper thyroid branch; 3 — middle thyroid branch; 4 — lower thyroid branch; 5 — thymic branch; 6 — inferior thyroid artery; 7 —  
superior branch of inferior thyroid artery; 8 — inferior branch of inferior thyroid artery; 9 — inferior thyroid veins.
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dissection of the neck exposed bilateral absence of 
the ITAs. The arterial blood supply was compensated 
by the presence of relatively larger STAs, especially 
the one on the right side, and prominent TIA arising 
from the innominate artery. The TIA emerged in the 
midline 28 mm from the origin of the brachiocephalic 
trunk measured along its left border. It had a spiral 
course and diameter of 4 mm as well as a length of 
21 mm to its division into: 1. Right branch — 3 mm 
long and 2 mm wide common trunk, which divides 
into thymic artery and right ITA; 2. Left branch — it 
was a continuation of the main artery as left ITA  
(2 mm in width), which climbed to the left lobe of 
the thyroid gland and before reaching it released  
a small branch for the isthmus of the gland. The 
rest of the topographical anatomy of the neck was 
standard (Fig. 2).

DISCUSSION
The origin of the ITA from CCA is very rare. There-

fore, finding it in the gross anatomy dissecting lab 
is worth presenting it. The Case 1 of this report de-
scribes bilateral variants of the blood supply of the 
thyroid gland, which are both rare aberrant origins 
of ITA from CCA (about 1%) [5]. There is an embryo-
logical basis of such variations as they are associated 

with time and stages of the development of the neck 
arteries by the aortic arches and the appearance and 
migration of the thyroid gland. That period between 
the 3rd and 7th week of development is when the for-
mation of the aortic arch branches and the synchro-
nous descend of the thyroid gland occur and it is not 
unreasonable to presume that the vascularisation of 
the gland would occasionally come from other vessels 
such as the subclavian, the vertebral or the CCA [4, 5]. 
The thyroid ima found in Case 2 is more common (up 
to 12.2%) but not usual which makes it an obstacle 
in thyroid surgery. Phylogenetically, the origin of this 
variable artery is supposed to appear from the original 
vascular network which connects brachiocephalic, 
aortic arch and carotids. During the later development 
the primary vessels disappearing by fusion may either 
supplement or substitute the regular blood supply of 
the thyroid gland, namely the superior and inferior 
thyroid arteries as the thyroid ima [7]. 

Though very rare the ITA arising from CCA exposes 
two major risks for surgical intervention in the area: 
haemorrhage by injuring this artery when on unusual 
position and increased possibility of injuring recurrent 
laryngeal nerve [2, 6].

Carotid endarterectomy as an established pro-
cedure for stroke prevention is also related to the 

Figure 2. Thyroid ima artery replacing missing inferior thyroid arteries; RSTM — right sternothyroid muscle; Thr — thyroid gland; Thm — 
thymus; RCCA/LCCA — right/left common carotid artery; RSA — right subclavian artery; BCT — brachiocephalic trunk; RIJV/LIJV — right/ 
/left internal jugular vein; RSV/LSV — right/left subclavian vein; RBV/LBV — right/left brachiocephalic vein; 1 — thyroid ima artery; 2 — right 
branch; 3 — thymic artery; 4 — right inferior thyroid branch; 5 — left inferior thyroid branch; 6 — thyrocervical trunk; 7 — suprascapular 
artery; 8 — transverse cervical artery; 9 — ascending cervical artery; 10 — right superior thyroid artery; 11 — left superior thyroid artery.
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above-mentioned arterial pattern of the CCA, which 
uniqueness could be crucial for successful removal 
of the atherosclerotic plaque and the avoidance of 
postoperative complications [5].

Interventional radiology procedures like endovas-
cular aneurysm reconstruction, chemoembolisation 
techniques like tumour embolisation, and arterial 
embolisation for the treatment of thyroid conditions 
requiring ablation might be affected in case of such 
variations [2, 5].

CONCLUSIONS
The role of anatomy science on variations and 

especially those of the vascular system and in the 
neck region is essential. Surgeons and interventional 
radiologists might come upon such rare variations 
during procedures in the neck area and any preceding 
awareness will be valuable to limit the incidence of 
possible iatrogenic complications.

Acknowledgements

The authors would like to thank the people who do-
nated their bodies for teaching students and scientific 
studies, and the technical staff of the Anatomy, His-
tology and Embryology Department for their support. 

Conflict of interest: None declared

REFERENCES
1.	 Banneheka S, Chiba S, Fukazawa M, et al. Middle thy-

mothyroid artery arising from the common carotid artery: 
case report of a rare variation. Anat Sci Int. 2010; 85(4): 
241–244, doi: 10.1007/s12565-009-0055-9, indexed in 
Pubmed: 19680744.

2.	 Branca JJV, Lascialfari Bruschi A, Pilia AM, et al. The thy-
roid gland: a revision study on its vascularization and 
surgical implications. Medicina (Kaunas). 2022; 58(1), 

doi: 10.3390/medicina58010137, indexed in Pubmed: 
35056445.

3.	 Burlakoti A, Massy-Westropp N. Bilateral variant thyroid 
arteries. Int J Anat Var. 2015; 8: 43–46.

4.	 Cigali BS, Ulucam E, Bozer C. Accessory inferior thyroid 
artery and internal thoracic artery originating from the 
thyrocervical trunk. Anat Sci Int. 2008; 83(4): 283–285, 
doi: 10.1111/j.1447-073X.2007.00206.x, indexed in Pu-
bmed: 19159360.

5.	 Mariolis-Sapsakos T, Kalles V, Papapanagiotou I, et al. 
Bilateral aberrant origin of the inferior thyroid artery from 
the common carotid artery. Surg Radiol Anat. 2014; 36(3): 
295–297, doi: 10.1007/s00276-013-1153-x, indexed in 
Pubmed: 23783369.

6.	 Ngo Nyeki AR, Peloni G, Karenovics W, et al. Aberrant 
origin of the inferior thyroid artery from the common ca-
rotid artery: a rare anatomical variation. Gland Surg. 2016; 
5(6): 644–646, doi: 10.21037/gs.2016.12.03, indexed in 
Pubmed: 28149813.

7.	 Jayaraju R, Mohiyuddin A, Merchant S, et al. Thyroidea 
ima artery: a report of two cases. Int J Head Neck Surg. 
2014; 5(2): 89–90, doi: 10.5005/jp-journals-10001-1188.

8.	 Radek T, Piasecki T. The topographical anatomy and arte-
rial supply of the thyroid and parathyroid glands in the 
budgerigar (Melopsittacus undulatus). Folia Morphol. 
2004; 63(2): 163–171, indexed in Pubmed: 15232771.

9.	 Standring S. Gray’s Anatomy: The Anatomical Basis of 
Clinical Practice. 40th Ed. Churchill Livingstone, Spain 
2008: 462.

10.	Won HS, Han SH, Oh CS, et al. Superior and middle thyroid 
arteries arising from the common carotid artery. Surg 
Radiol Anat. 2011; 33(7): 645–647, doi: 10.1007/s00276-
011-0781-2, indexed in Pubmed: 21279355.

11.	Yalcin B. Thyroid gland. In: Tubbs RS, Shoja MM, Loukas M 
(eds.) Bergman’s comprehensive encyclopedia of human 
anatomic variation. 1st ed. Wiley-Blackwell, New Jersey 
2016: 1199–1200.

12.	Yammine K. Evidence-based anatomy. Clin Anat. 2014; 
27(6): 847–852, doi: 10.1002/ca.22397.

13.	Yohannan DG, Rajan R, Chandran AB, et al. An unusual 
origin and course of the thyroidea ima artery, with absence 
of inferior thyroid artery bilaterally. Surg Radiol Anat. 
2019; 41(2): 235–237, doi: 10.1007/s00276-018-2122-1, 
indexed in Pubmed: 30361839.

http://dx.doi.org/10.1007/s12565-009-0055-9
https://www.ncbi.nlm.nih.gov/pubmed/19680744
http://dx.doi.org/10.3390/medicina58010137
https://www.ncbi.nlm.nih.gov/pubmed/35056445
http://dx.doi.org/10.1111/j.1447-073X.2007.00206.x
https://www.ncbi.nlm.nih.gov/pubmed/19159360
http://dx.doi.org/10.1007/s00276-013-1153-x
https://www.ncbi.nlm.nih.gov/pubmed/23783369
http://dx.doi.org/10.21037/gs.2016.12.03
https://www.ncbi.nlm.nih.gov/pubmed/28149813
http://dx.doi.org/10.5005/jp-journals-10001-1188
https://www.ncbi.nlm.nih.gov/pubmed/15232771
http://dx.doi.org/10.1007/s00276-011-0781-2
http://dx.doi.org/10.1007/s00276-011-0781-2
https://www.ncbi.nlm.nih.gov/pubmed/21279355
http://dx.doi.org/10.1002/ca.22397
http://dx.doi.org/10.1007/s00276-018-2122-1
https://www.ncbi.nlm.nih.gov/pubmed/30361839

