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ABSTRACT

Background: Thyroid gland diseases are the most common endocrinopathies in feline practice. Diagnosis and surgical 
treatment must base on solid anatomical knowledge about the gland size, localization, and blood supply. However, some 
textbooks provide a general anatomical description of the thyroid gland of domestic carnivores. Thus, specific details of 
the feline gland are missing. The present study aimed to investigate the dimensions, topography, and arterial supply of the 
thyroid gland in Brazilian shorthair cats and, therefore, provide additional data to diagnose and treat feline thyroid diseases.
Materials, Methods & Results: Thirty Brazilian shorthair cats formalin-fixed cadavers (15 male and 15 female) were in-
jected with red-stained latex solution by a canula in the thoracic aorta. The necropsy unit of the Rural Federal University 
of Rio de Janeiro donated the specimens. The study included only adult animals with no history of thyroid disease. After 
the fixation period, the cadavers were dissected to investigate the measurements (length, width at cranial and caudal poles, 
and thickness), topography, and in situ arterial supply of the thyroid lobes. The mean measurements of the length, cranial 
pole width, caudal pole width, and thickness in the right lobe were 19.39 ± 3.10 mm, 5.36 ± 1.40 mm, 3.67 ± 0.93 mm, 
and 1.30 ± 0.29 mm, respectively; and 20.29 ± 3.35 mm, 4.85 ± 1.58 mm, 3.88 ± 0.91 mm, 1.64 ± 0.65 mm in the left lobe, 
respectively. There were no statistical differences (P > 0.05) in the comparison of the measures between sexes or antimers 
(sides). Pearson’s linear correlation detected a positive, moderate (r = 0.55), and significant (P < 0.05) correlation between 
the right and left lobe lengths. In 70% of the cats, both left and right lobes had the cranial poles located at the same level.  
Typically, the lobes extended between the first to the eighth tracheal ring. However, the cranial pole of some lobes located 
as cranially as the cricoid cartilage level, and the caudal pole as caudally as the 12th tracheal ring. Fifty-six percent of the 
cats had a ventrally located isthmus. In all the sampling, one single thyroid artery emerged as a branch of the common 
carotid artery and provided branches directly to the thyroid lobe, isthmus and the adjacent muscles and esophagus.
Discussion: Besides establishing average dimensions of normal thyroid lobes in Brazilian shorthair cats, this study de-
tected no significant difference between the average measurements of right and left lobes. Also, a positive linear correla-
tion between the length and width of the right and left lobes became evident. Therefore, the practitioner must consider 
suspicious any length asymmetry between right and left thyroid lobes until further endocrine test proves otherwise. Most 
of the cats had the right and left thyroid lobe positioned at the same transversal level; however, positional asymmetries are 
not uncommon. Unlike dogs, Brazilian shorthair cats have only a single artery to supply each lobe: the thyroid artery. In 
a feline thyroidectomy, the surgeon must avoid blindly ligating the thyroid artery since this vessel also provided numer-
ous branches to adjacent muscles and esophagus. In a bilateral thyroidectomy, the ventral region between lobes should be 
thoroughly inspected for the common presence of an isthmus. Sometimes, the surgeon may need to extend the incision 
caudally beyond the 12th tracheal ring level to visualize the gland tissue entirely.
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INTRODUCTION

Cat domestication started about 10,000 years 
ago and, in many countries, has become more popular 
than dogs as a pet [18,24]. This domestication process 
has contributed to an increased presence of cats in clini-
cal practice. Some textbooks may provide inaccurate 
descriptions of cats anatomy because they consider 
dogs and cats together as domestic carnivores without 
considering morphological specificities [8,14]. 

The thyroid is one of the most significant en-
docrine glands, because it hormones regulate growth 
and development, metabolic activity, and sensitivity 
toward other biologically active substances [11,22]. 

Hyperthyroidism is the most common endocrine 
disease in cats. Treatment of hyperthyroidism includes 
pharmacological and surgical modalities [16]. Thyroidec-
tomy offers a potentially definitive cure for hyperthyroid-
ism and is widely done in small animal practice [7]. How-
ever, according to Naan et al. [19], ectopic hyperplastic 
thyroid tissue in some cats requires additional care during 
the surgical procedure, thereby denoting the importance 
of structural and topographic knowledge of this region. 
Also, animals with this condition may present increased 
vascularization of the thyroid gland [1]. 

In this context, basic studies that clarify the 
morphology, topography, and vascularization of the 
thyroid gland in felines become applicable in the clini-
cal and surgical management of hyperthyroidism in 
cats. This research aimed to detail the measurements, 
topography, and vascularization of the thyroid gland in 
Brazilian shorthair cats to contribute to gross anatomy 
and feline medicine and surgery. 

MATERIALS AND METHODS

Animals

The anatomical dissections were performed 
in 30 cadaveric adult Brazilian shorthair cats in the 
Laboratory of Teaching and Research in Morphology 
of Domestic and Wild Animals at the Federal Rural 
University of Rio de Janeiro: 15 males and 15 females, 
with the mean rostrum-sacral lengths of 48.25 ± 0.56 
cm and 45.19 ± 0.70 cm, respectively. The university’s 
necropsy unit donated the cadavers. The study included 
only adult cats with no history/signs of thyroid disease. 

Anatomical procedures

The removal of the sixth and seventh ribs of 
the cadavers allowed a thoracic aperture to dissect and 

cannulate the thoracic aorta in situ. The specimens had 
their vascular system washed with saline solution and, 
then, were fixed with 10% formaldehyde. Immediately 
afterward, a colored stained Petrolátex S-651 was in-
jected inside the aorta to highlight the arteries.

Then, each cadaver stayed in a low-density 
polyethylene cardboard box with a capacity of 500 L 
containing a 10% formaldehyde solution for 5 days to 
complete the fixation and latex polymerization process. 
After this period, a ventral midline incision on the skin 
and fascia exposed the ventral muscles of the neck, fol-
lowed by the trachea, thyroid glands, and arteries related 
to the glands. The thyroid glands and its related arteries 
were in situ dissected to characterize the topography. 

A digital caliper2 (Digital Caliper Starret 798) mea-
sured the length, width (at both cranial and caudal poles), 
and thickness of thyroid glands. The photomacrographs 
were taken by using a Nikon Coolpix L820 model camera3. 
The terminology of this study followed the International 
Committee on Gross Anatomical Nomenclature [13]. 

Statistical analysis

The mean and standard deviation of the thyroid 
measurements were calculated and compared in both 
antimeres and sexes by the unpaired t-test. Pearson’s 
linear correlation coefficients demonstrated the level of 
correlation between the right and left measurements. A 
value of P < 0.05 was considered statistically signifi-
cant. BioEstat 5.0® software4 calculated the statistical 
analyses and plotted the graphs.

RESULTS

The average measurements of the length, 
cranial pole width, caudal pole width, and thick-
ness in the right lobes were 19.39 ± 3.10 mm, 5.36 
± 1.40 mm, 3.67 ± 0.93 mm, and 1.30 ± 0.29 mm, 
respectively; and 20.29 ± 3.35 mm, 5.03 ± 1.29 mm, 
3.88 ± 0.91 mm, 1.64 ± 0.65 mm in the left lobes, 
respectively. The averages of the measurements, 
separated by sex and antimers, are listed in Table 1. 
There were no significant differences in the average 
measurements of the lobes between sexes (Table 1) 
or antimers (Table 2).

Pearson’s linear correlation coefficient re-
vealed a positive, moderate and significant correla-
tion between the lengths of the left and right lobes 
(r = 0.55, P = 0.002) and between the cranial poles’ 
width of left and right lobes (r = 0.54, P = 0.002) 
[Figure 1]. The correlation between rostrum-sacral 
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and right or left lobe lengths was weak and not 
significant (-0.40 < r < 0.40, P > 0.05). Also, there 
was no significant linear correlation among other 
measurements.

Most of the lobes had the cranial pole at the 
level of the first tracheal ring and the caudal lobe at the 
eighth tracheal ring (Table 3). However, the cranial pole 
of some lobes located as cranially as the cricoid cartilage 
level, and the caudal pole as caudally as the 12th tracheal 
ring. In most of the samples (70%), both left and right 
lobes had the cranial poles symmetrically located at 

the same tracheal ring level. The isthmus was apparent 
in 66% of male and 46% of female cats of our sample.

One thyroid artery irrigated each lobe in every 
dissected cat of this sampling (Figure 2). The thyroid 
artery, always a branch from the common carotid artery, 
originated some branches to the thyroid gland lobe and 
a variated number of branches to the adjacent muscles 
and esophagus (Table 4). Besides irrigating the thyroid 
lobe, most of the thyroid arteries dissected in this sam-
pling provided braches to sternohyoid, sternothyroid 
and cricothyroid muscles.

Table 1. Average and standard deviation of the measurements of the lobes of the thyroid glands in Brazilian shorthair cats (n = 30), separated by sex. 

Parameter Total (n = 30) Male (n = 15) Female (n = 15) P-value

Length of the right lobe 19.39 ± 3.10 19.57 ± 2.77 19.19 ± 3.41 0.740

Length of the left lobe 20.29 ± 3.35 21.36 ± 3.63 19.23 ± 2.75 0.080

Width of the right cranial pole 5.36 ± 1.40 5.64 ± 1.20 5.12 ± 1.51 0.308

Width of the left cranial pole 5.03 ± 1.29 5.24 ± 1.45 4.96 ± 0.94 0.527

Width of the right caudal pole 3.67 ± 0.93 3.86 ± 1.12 3.44 ± 0.64 0.218

Width of the left caudal pole 3.88 ± 0.91 3.79 ± 0.87 3.76 ± 0.88 0.918

Thickness of the right lobe 1.30 ± 0.29 1.42 ± 0.32 1.32 ± 0.13 0.462

Thickness of the left lobe 1.64 ± 0.65 1.97 ± 0.75 1.31 ± 0.30 0.054
The P-value refers to comparing the averages of measurements between males and females in the Student’s t-test.  

Table 2. P-values of Student’s t-test comparing the average of the measurements of the lobes of the thyroid glands of 
Brazilian shorthair cats between antimers, of the total sampling and separated by sex.

Parameter Total (n = 30) Female (n = 15) Male (n = 15)

Length of the lobe 0.277 0.976 0.141

Width of the cranial pole 0.312 0.731 0.426

Width of the caudal pole 0.395 0.265 0.857

Thickness of the lobe 0.089 0.912 0.105

Table 3. Absolute and percentage frequencies of the topographic localization of the cranial and caudal poles of the thyroid glands lobes 
related to cricoid cartilage (CC) or tracheal rings (TR), separated by sex.

Cranial and caudal levels of the thyroid lobes
Male (n = 15) Female (n = 15)

Right Left Right Left 

CC to 5thTR 2 (13.3%) - 2 (13.3%) 1 (6.6%)

CC to 6 thTR 1 (6.6%) 3 (20.0%) 2 (13.3%) 3 (20.0%)

CC to 7 thTR - 1 (6.6%) - -

CC to 8 thTR 1 (6.6%) 1 (6.6%) - 1 (6.6%)

CC to 9 thTR 3 (20.0%) - 1 (6.6%) 1 (6.6%)

1 stTR to 5 thTR 1 (6.6%) - 1 (6.6%) -

1 stTR to 6 thTR - - - 1 (6.6%)

1 stTR to 7 thTR 1 (6.6%) - 3 (20.0%) 2 (13.3%)

1 stTR to 8 thTR 2 (13.3%) 3 (20.0%) 3 (20.0%) 5 (33.3%)

1 stTR to 9 thTR 1 (6.6%) 1 (6.6%) 3 (20.0%) 1 (6.6%)

1 stTR to 10 thTR 2 (13.3%) 1 (6.6%) - -

1 stTR to 11 thTR - 1 (6.6%) - -

1 stTR to 10 thTR - 1 (6.6%) - -

2ndTR to 11 thTR 1 (6.6%) 1 (6.6%) - -

2 ndTR to 12 thTR - 1 (6.6%) - -

3rdTR to 7 thTR - 1 (6.6%) - -
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Table 4. Absolute and percentage frequencies of the right and left extrathyroid branches of the thyroid artery in Brazilian shorthair 
cats (n = 30), separated by sex and antimers.

Extrathyroid branches
Male (n = 15) Female (n = 15)

Right Left Right Left

m. sternohyoid 12 (80.0%) 09 (60.0%) 11 (73.3%) 08 (53.3%)

m. sternothyroid 14 (93.3%) 14 (93.3%) 14 (93.3%) 14 (93.3%)

m. cricothyroid 14 (93.3%) 07 (46.6%) 11 (73.3%) 09 (60.0%)

m. thyrohyoid 07 (46.6%) 05 (33.3%) 06 (40.0%) 05 (33.3%)

m. sternocephalicus 01 (6.60%) - - -

Esophagus 07 (46.6%) 13 (86.6%) 10 (66.6%) 11 (73.3%)

Figure 1. Scatter plots graphs display the relationship between the left and right thyroid lobes length (A) and cranial 
poles width (B). The lower-left-to-upper-right pattern in both graphs indicates a positive, moderate, and significant 
Pearson linear correlation between the variables.

Figure 2. Photomacrography of the left lateral view of the dissected cervi-
cal region from an adult, female, Brazilian shorthair cat showing the left 
lobe of the thyroid gland and its arterial irrigation and adjacent structures. 
E: esophagus; L; larynx; lcca: left common carotid artery; ltl: left thyroid 
lobe; mb: musculary branches; rtl: right thyroid lobe; shm*: sternohyoid 
muscle (sectioned); stm*: sternothyroid muscle (sectioned); T: trachea; ta: 
thyroid artery; Arrows: esophageal branches. [Bar= 20 mm].
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DISCUSSION

Data on morphometry, topography, and vas-
cularization of the thyroid gland in domestic cats are 
scarce and usually presented without distinguishing 
from dogs. However, according to the literature [2] 
determined that each lobe is 12.0 - 15.0 mm long, 
2.0 - 10.0 mm wide, and 1.5 - 4.0 mm thick in cats. 
The size of a single lobe in cats is approximately 20.0 
mm in length and 3.0 mm in width. The lobes are ap-
proximately 10 mm in length and 3 - 5 mm in width 
[9,29]. In the present study, the average length of the 
thyroid lobes in Brazilian shorthair cats varied from 
19.19 to 21.36 mm, which diverged from some of 
these previous descriptions. The width and thickness 
measurements were similar to those reported in the 
literature [2,9,29]. This data is relevant because it can 
help the feline practitioner judging if a thyroid gland 
has an acceptable size. Thyroid enlargements might 
request a further investigation based on hormonal level 
measurements or biopsy.

In the present study sample, there were no 
significant differences in the average measurements 
between sexes or antimers, which was an expected 
finding since only a few studies reported asymmetries 
in lobe sizes. The length and width of the left lobe in 
dogs, regardless of gender, was greater in a study us-
ing ultrasound examination [21]. In European bovines 
fetuses, the left lobe has a greater width than the right 
[27]. In the same study, the average length of the left 
lobe was higher in males than in females [27]. In New 
Zealand rabbits, the mean thickness of the right lobe in 
females was higher than those of males, and the length 
of the left lobe in females was higher than the right [28]. 
Thus, asymmetries between the sizes of the lobes of the 
thyroid gland in cats may be suspicious until deepen-
ing an investigation by additional tests. Furthermore, 
the positive and significant linear correlation between 
left and right lobes length and cranial poles’ width 
reinforces that asymmetries in lobes sizes are unusual 
in Brazilian shorthair cats till proven otherwise. The 
weak correlation between rostrum-sacrum length and 
lobes length highlighted that longer cats do not neces-
sarily have longer thyroid lobes.

Palpation of the thyroid gland is essential for 
the early diagnosis of feline hyperthyroidism and, thus, 
to prevent severe systemic signs of the disease [23]. 
That way, the accurate understanding of the thyroid 

gland’s anatomical topography and landmarks is also 
relevant for the clinician and to further surgical access.

The thyroid gland in Brazilian shorthair cat was 
located ventrolateral to the trachea, which is similar 
to that observed in dogs [15], jaguarundi cat [6], New 
Zealand rabbits [4], rats [30], rabbit [33], and domestic 
ungulates [14], except for pigs who have a thick and 
compacted glandular tissue on the ventral surface of 
the trachea [14].

Cartee et al. [5] studied ultrasound images of 
10 adult cats and reported that the thyroid glands lo-
calized about 12 mm from the laryngeal opening, and 
the cranial pole of the gland was at the junction of the 
cricoid and thyroid cartilages. Each lobe lies lateral to 
the larynx and trachea, ventral to the esophagus, medial 
to the carotid sheath, and dorsal to the sternothyroid 
muscle [5]. The caudal limit of the lobes in cats ends 
at the level of the seventh to the tenth tracheal rings, 
which coincides with our observation. In Brazilian 
shorthair cats, we found lobes that extended caudally 
to the level of the 12th ring in some males [2].

Some surgery textbooks generically revise 
the surgical anatomy of the thyroid gland describing 
the left lobe as often caudally located to the right lobe 
[3,10]. This information might be correct for dogs [12] 
but does not for cats. In the Brazilian shorthair cats, 21 
(70%) animals had the cranial poles of both lobes at 
the same transversal level, and only 6 (20%) had the 
left cranial pole located caudally, and 3 (10%) had the 
right cranial pole situated caudally.

The thyroid gland of different species of di-
protodonts was always located ventrolaterally between 
the larynx and the trachea. However, in koalas, they 
were arranged laterally to the trachea, at the level of 
the clavicle [35].

In a study of 60 specimens (30 males and 30 
females) of Cavia cobaya [32], the presence of long, 
ellipsoid-looking thyroid lobes, which were located 
laterally to the trachea, showed a uniform morphology. 
However, only 6 males and 7 females had an isthmus.

The isthmus is often present in cats, has glan-
dular tissue and measures only 1 or 2 mm [2]. Most 
of the Brazilian shorthair cats (57%) had an isthmus 
(6% of male and 46% of female cats of our sample). 
Thus, in a thyroidectomy, the surgeon might consider 
removing the isthmus since it is often found in cats and 
may consist of functional endocrine tissue.
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In 30 New Zealand rabbits, all the animals had 
an isthmus which established a connection between the 
cranial and caudal poles of the thyroid gland [4,28]. 
The absence of the isthmus connecting the thyroid 
lobes, as observed in a part of the Brazilian shorthair 
cats, was also reported in diprotodont marsupials [35], 
house musk shrew [34], and polyprotodont marsupials 
[31]. In these marsupials, the author mentioned that the 
presence of the isthmus was rare.

The present sample revealed the right and left 
lobes to have a varied topography between males and 
females. These findings are similar to those described 
in New Zealand rabbits, which mainly presented the 
cranial pole beginning at the cricoid cartilage and the 
first tracheal ring [28]. However, a slight variation in 
the topography of the caudal pole of males was re-
corded because some specimens had it located at the 
level of th 12th tracheal ring. Thus, the surgeon must 
be concerned about the eventual necessity of extending 
the incision caudally to achieve a complete exposure 
of the lobes tissues.

Some textbooks of small animal surgery ge-
nerically describe the thyroid gland as irrigated by 
a cranial thyroid artery, as a branch of the common 
carotid artery, and caudal thyroid artery, as a branch 
of the brachiocephalic trunk [10]. These texts also 
mention that the caudal thyroid artery is often absent 
in cats [10].  In every dissected Brazilian shorthair 
cat, there was only a single artery responsible for 
the arterial supply of each thyroid lobe: the thyroid 
artery, which was a branch of the common carotid 
artery. It coincides with some of the first descrip-
tions in the domestic cats that reported the thyroid 
artery enters the lobe at its cranial pole and gives off 
several small branches [20,29]. The feline’s thyroid 
artery corresponds to the superior thyroid artery 
of other species, as the caudal (inferior) thyroid 
artery is lacking in the cat [10]. The term “cranial” 
thyroid artery in the cat seems doubtful since there 
is no “caudal” thyroid artery in this species. Thus, 
the most appropriate nomenclature in cats would be 
just the “thyroid artery.” 

The thyroid artery was a direct branch of 
the common carotid artery in New Zealand rabbits, 
too [4,28]. However, both cranial and caudal thyroid 
arteries irrigated the thyroid glands of some other spe-
cies, as described in dogs [12,26], jaguarondi [6], and 
ruminants [15,27]. 

In Brazilian shorthair cat, different branches 
arose from the thyroid artery to the muscles sterno-
cephalic, sternohyoid, sternothyroid, cricothyroid, 
thyrohyoid, and esophagus. These branches were 
reported mainly in thyroid vascularization studies 
[30,35]. In rats, the cranial and caudal thyroid arter-
ies supply the thyroid gland; however, these vessels 
were both mainly originated from the external carotid 
artery [30].

Yamazaki [32] identified 5 types of irrigation to 
the thyroid gland in guinea pigs, including quantitative 
variations. Nonetheless, the author observed the cranial 
thyroid artery to be the most frequent, especially in 
males. In Brazilian shorthair cats, the thyroid artery 
was the single vessel to provide blood supply to the 
thyroid gland lobes in the 30 dissected individuals.

Understanding the vascularization of the 
thyroid gland is a requirement both for diagnosis and 
treatment [16]. A study of pre-and post-treatment of 
hyperthyroidism revealed an increase in the vascular-
ization of the thyroid gland through ultrasound Doppler 
evaluation before the clinical treatment [1]. After 6 
months of treatment, the authors detected a decrease 
in vascularization of the thyroid lobes [1].

The thyroidectomy in cats offers a potentially 
permanent cure for hyperthyroidism without requiring 
sophisticated equipment, making it widely available 
in general practice [7]. Common complications of 
thyroid surgery include intraoperative hemorrhage 
[25]. Therefore, information on the topography and 
vascularization of the thyroid gland in cats facilitates 
the surgical approach of this gland, besides supporting 
applied studies [1,7,16,19]. Based on our sample, in 
feline thyroidectomy, only terminal branches to the 
thyroid lobes must be cautiously occluded to remove 
the gland, and the surgeon must avoid ligating the 
muscular or esophageal branches at risk to impair the 
irrigation of other organs.

In terms of comparative anatomy, dissection of 
other breeds of domestic cats and other felid species 
can clarify if a single thyroid artery to each lobe is a 
typical phylogenetic trait of this family or a particular 
finding of Brazilian shorthair cats.

CONCLUSION

The practitioner should suspect when a feline 
thyroid lobe is larger or lesser than 20 mm in length or 
if one lobe is more prominent than the other. In these 
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cases, further investigation by endocrine tests might 
be necessary to clarify an endocrinopathy. The single 
artery that supplies each lobe might be appropriately 
named thyroid artery because, unlike dogs, there were 
no cranial and caudal thyroid arteries in Brazilian short-
hair cats. In a thyroidectomy, surgeons must carefully 
ligate the small direct braches to the lobe without injur-
ing the numerous other branches to the nearby muscles 
and esophagus. Further studies on other felid species 
can clarify if a single thyroid artery to each lobe is a 
typical phylogenetic trait of this family.
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