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The article presents the results of ultrasonography studies of the thyroid gland in domestic dogs suffering 

from hypothyroidism, and also differentiation depending on the degree of fleshing has been made. The re-
search was conducted during 2018–2020 on the basis of veterinary clinics in Poltava and Kharkiv. During 
this time, 11 domestic dogs were examined, in which hypothyroidism was diagnosed during complex exami-
nation. These animals belonged to different breeds, had different sex and age. Depending on the degree of 
fleshing, the animals were divided into two experimental groups. The first group of animals had normal 
fleshing; the second one had a clinical symptom of obesity. After analyzing the obtained results, we regis-
tered more significant changes in the structure of the thyroid gland in dogs suffering from hypothyroidism in 
the first experimental group as compared with dogs with hypothyroidism at the background of obesity symp-
toms (the second experimental group). This was a 100 % increase in the gland echogenicity, a decrease in its 
size, uneven contours, as well as thickening of the organ capsule in 75 % of animals. A characteristic struc-
tural feature during ultrasonography of the thyroid gland in dogs with hypothyroidism at the background of 
obesity symptoms, was the presence of excessive amount of subcutaneous tissue in the study area, which sig-
nificantly complicated the interpretation of the results. In these dogs only inhomogeneity of structure with 
the centers of the increased acoustic density was registered. More than half of the diseased dogs in the sec-
ond group had decreased size of the gland; in the rest animals, the size of the organ did not change. It should 
be noted that a significant number of animals had an increase in the gland echogenicity, and the thickening 
of its capsule was found in less than half of the dogs in this group. The heterogeneity of the pancreas struc-
ture was common to all dogs suffering from hypothyroidism, regardless of the presence or absence of obesi-
ty,. Increased echogenicity, decreased size of the thyroid gland, uneven contours and thickening of the cap-
sule were more often visualized at hypothyroidism of dogs with normal fleshing. The latter may be due to the 
presence of excessive amount of subcutaneous tissue in the examination area of obese dogs. 
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У статті наведені результати ультрасонографічних досліджень щитоподібної залози у свійсь-

ких собак, хворих на гіпотиреоз, проведено диференціацію залежно від ступеню вгодованості. Дослі-
дження проводили впродовж 2018–2020 років на базі клінік ветеринарної медицини м. Полтави та 
м. Харкова. За цей час було досліджено 11 свійських собак, у яких під час комплексного обстеження 
встановлений діагноз гіпотиреоз. Ці тварини належали до різних порід, мали різну статеву та віко-
ву приналежність. Залежно від ступеню вгодованості тварин розподілили на дві дослідні групи. Пе-
рша група тварин – з нормальною вгодованістю; друга – із клінічним симптомом ожиріння. Провів-
ши аналіз отриманих результатів, ми зареєстрували більш значні зміни у структурі щитоподібної 
залози у хворих на гіпотиреоз собак першої дослідної групи порівняно із собаками за наявності гіпо-
тиреозу на тлі симптому ожиріння (друга дослідна група). Це – стовідсоткове зростання ехогенно-
сті залози, зменшення її розміру, нерівність контурів, а також потовщення капсули органу у 75 % 
тварин. Характерною структурною особливістю під час ультрасонографії щитоподібної залози в 
собак, хворих на гіпотиреоз на тлі симптому ожиріння, була наявність надмірної кількості підшкір-
ної клітковини в досліджуваній ділянці, що значно ускладнювало інтерпретацію результатів. Саме в 
цих собак відмічали лише неоднорідність структури із вогнищами підвищеної акустичної щільності. 
У понад половини хворих собак з другої групи відмічали  зменшення розмірів залози; у решти – розмір 
органу не змінювався. Варто відмітити, що у значної кількості тварин спостерігали підвищення ехо-
генності залози, а потовщення її капсули встановили у менш, ніж половини собак цієї групи. Спіль-
ним для всіх собак, хворих на гіпотиреоз, незалежно від наявності або відсутності ожиріння вста-
новлено неоднорідність структури підшлункової залози. Підвищення ехогенності, зменшення розміру 
щитоподібної залози, нерівність її контурів та потовщення капсули частіше візуалізувались за наяв-
ності гіпотиреозу в собак із нормальною вгодованістю. 
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Introduction 
It is believed that in most cases, the development of excessive body weight in animals causes a violation 

of the metabolism of the thyroid gland hormones [1]. The most significant effects on the concentration of the 
thyroid gland hormones in the blood serum are the activity of their metabolism and transportation [2]. There 
is a close link between the metabolism of proteins and thyroid gland hormones. This relationship is explained 
by the fact that the latter (T4 and T3) are almost completely bound to proteins [3]. Therefore, most disorders 
of protein conjugation, in the future, may affect the total concentration of thyroid gland hormones in the 
blood serum. These processes also cause a long half-life of T4 (10-16 hours) [4, 5]. The major proteins that 
interact with thyroid gland hormones are thyroxin-binding globulin, thyroxin-binding pre-albumin, albumin, 
and high-density lipoprotein (HDL) and HDL2. It should be noted that the half-life of T3 is much shorter 
than the previous one (up to 6 hours). For T3, the major transport proteins are albumin and thyroxin-binding 
globulin [1, 6]. Some researchers claim that the measurement of free hormones provides an accurate assess-
ment of the thyroid gland  status, as compared with the total concentration of hormones because only un-
bound (free) hormone can enter cells and be excreted [7, 8]. 

Measuring the total concentration of thyroid gland hormones in the blood serum is the most standard def-
inition animal thyroid gland functioning [8]. Most often, the concentrations of T4 and T3 are established, in 
clinical practice their metabolites are determined quite rarely [9, 10].  

When assessing the functional state of the thyroid gland in dogs, the concentration of total T4 is usually 
more reliable than the concentration of total T3. According to the literature in the blood serum of patients 
with hypothyroidism, the concentration of total T4 increases in almost everyone, although the concentration 
in the blood serum of total T3 is registered in a small number of dogs (15–50 %) and may be within physio-
logical fluctuations for this species [8]. Probably, this can be explained by the peculiarities of T3 secretion by 
the thyroid gland, as there is a directly proportional connection with the increase in thyroid gland-stimulating 
hormone (TSH), which can often be registered for hypothyroidism [11, 12]. That is why it is expedient to 
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determine the concentration of T3 after determining the concentration of total T4 in the blood serum of ani-
mals, as the latter indicator has a higher sensitivity [13, 14]. 

Actually the thyroid gland secretes thyroxin 1 (1 tetrayodtyronin) and 1-triiodothyronine hormones [15]. 
Iodine that comes with food is actively involved in the synthesis of both hormones [16]. Iodine interacts with 
Tyrosine amino acid, resulting in the formation of compounds – mono- and diiodotyrosine (precursors of 
thyroid gland hormones). As part of a special protein - thyroglobulin in the follicles of the thyroid gland are 
deposited newly synthesized thyroxin and triiodothyronine. To release into the blood, hormones are cleaved 
from the protein by proteolytic enzymes. These processes are regulated by thyroid gland-stimulating hor-
mone [17–19]. Because the body is a holistic system, the metabolism undergoes pathological changes due to 
a decrease in thyroxin levels. Similar changes occur in all types of metabolism, with the exception of lipid 
metabolism (increase in blood serum cholesterol, triglycerol, low and very low density lipoprotein fractions), 
which in turn leads to a clinical manifestation – increased fatness in sick animals as a basis for obesity symp-
toms [3, 7].  

In addition to determining the functional state of the thyroid gland in dogs with hypothyroidism, it is im-
portant to study the structural changes of the body. Most often, ultrasonography examination is performed to 
assess the condition of the thyroid gland and surrounding tissues (lymph nodes, blood vessels) and determine 
the size of both parts of the gland [20]. But it should be remembered that sometimes, due to functional insuf-
ficiency, structural changes may not be identified [21]. The main indicators for instrumental research are ne-
oplasms in this area, clinical signs of endocrine disorders, routine biopsy of thyroid gland tissue [2, 6, and 
22]. Therefore, the use of instrumental research methods is relevant and helps in establishing the diagnosis. 

In view of the above given information, the aim of the work was ultrasonography examination of the thy-
roid gland in overweight dogs with hypothyroid glandism.  

The main tasks were determined: to conduct ultrasonography examination of the thyroid gland in dogs 
with hypothyroidism; ultrasonography examination of the thyroid gland in clinically healthy animals; com-
pare the results. 

 
Materials and methods of research 
We analyzed the reporting documentation and statistical processing of the obtained data of veterinary 

clinics in different cities of Ukraine, namely Poltava – veterinary clinics at the Department of Therapy 
named after Professor P. I. Lokes at Poltava State Agrarian Academy, VetTochka  “PES+KIT”, “Vet Com-
fort”; Kharkiv – Veterinary Clinic “PES+KIT” for 2018–2020.  

During the study, 11 domestic dogs were examined, in which a complex examination diagnosed hypothy-
roidism [23]. The animals belonged to different breeds, had different sexes (six females and five males) and 
age.  

We took 15 domestic dogs for control without visible signs of any pathology.  
With the diagnosis of hypothyroidism in dogs, we identified two groups: the first – with normal fleshing; 

the second – with a clinical symptom of obesity. 
 
Research results and their discussion 
It is known that normally the thyroid gland of dogs has clear boundaries, homogeneous structure and 

characteristic structure [24, 25]. The study is performed in the area of the cranial third of the neck along the 
axis, slightly medially from the carotid artery and caudally from the larynx [26].  

By analyzing the symptoms of the disease, we registered significant changes in the thyroid gland of dogs 
with hypothyroidism of the first experimental group (Table) in comparison with dogs with hypothyroidism at 
the background of obesity symptoms (second experimental group). This was a 100 % increase in the echo-
genicity of the gland, a decrease in its size, uneven contours, as well as thickening of the organ capsule in 
75 % of animals. Normally, the thyroid gland in the transverse scan is visualized as a triangle, or has a 
rounded structure [21, 27]. 

A characteristic structural feature during ultrasound examination of the thyroid gland in dogs with hypo-
thyroidism at the background of obesity symptoms, was the presence of excessive amount of subcutaneous 
tissue in the study area (Fig. 1), which significantly complicated the interpretation of the results [27]. In 
100 % of dogs, only the heterogeneity of the structure with foci of high acoustic density was noted (Fig. 2).  
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Ultrasonographic symptoms of the thyroid gland hypothyroidism in dogs 

Symptoms of the thyroid 
gland 

by ultrasound 

Clinically healthy 
dogs, n=15 

Hypothyroidism, the first 
group, n=4 

Hypothyroidism, the second 
group, n=7 

number % number % number % 
Increased echogenicity 0 0,0 4 100,0 5 71,4 
Heterogeneity of structure 0 0,0 4 100,0 7 100,0 
Homogeneity of structure 15 100,0 0 0,0 0 0,0 
The size is not changed 15 100,0 0 0,0 3 42,9 
Increase in size 0 0,0 0 0,0 0 0,0 
The size is reduced 0 0,0 4 100,0 4 57,1 
Uneven contours 0 0,0 4 100,0 7 0,0 
Capsule thickening 0 0,0 3 75,0 3 42,9 

 

 
Fig. 1. Ultrasonography of the thyroid gland of a dog with hypothyroidism. Husky dog, age 9 years 

 
Fig. 2. Ultrasonography picture of the dog's thyroid gland with hypothyroidism at the background of  

obesity (increased echogenicity, compaction of the structure). Husky dog, age 9 years 
 
Other symptoms were observed in a smaller number of animals as compared with the number of patho-

logical changes in dogs of the first experimental group. In particular, in four of the seven diseased dogs 
(57.1 %) from the second group, a decrease in the size of the gland was registered; in the rest – the size of the 
body did not change. Meanwhile, in 71.4 % of animals there was an increase in the gland echogenicity, and 
thickening of its capsule was found in 42.9 % of dogs with hypothyroidism at the background of obesity.  

Thus, during echosonography examination of dogs with hypothyroidism, it was found that, regardless of 
the presence or absence of obesity, a common symptom of structural disorders of the thyroid gland in 100 % 
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of animals was the heterogeneity of its structure. Increased echogenicity, decreased size of the thyroid gland, 
uneven contours and thickening of the capsule were more often visualized at hypothyroidism in dogs with 
normal fleshing. This may be due to the presence of excessive subcutaneous tissue in the study area in exces-
sively obese dogs. 

 
Conclusions 
It was found that 100 % of dogs with hypothyroidism at the background of obesity manifested heteroge-

neity of the thyroid gland. In 71.4 % of diseased animals there was an increase in the gland echogenicity, a 
decrease in its size (57.1 %) and thickening of the capsule (42.9 %).  

 
References 
1. Sanyal, D., & Raychaudhuri, M. (2016). Hypothyroid glandism and obesity: An intriguing link. Indian 

Journal of Endocrinology and Metabolism, 20 (4), 554–557. doi: 10.4103/2230-8210.183454 
2. Maurin, M. P., Davies, D., Jahns, H., Shiel, R. E., & Mooney, C. T. (2019). Non-functional thyroid gland 

cystadenoma in three boxer dogs. BMC Veterinary Research, 15, 228. doi: 10.1186/s12917-019-1948-z 
3. Eltelety, A. M., Nassar, A. A., El Batawi, A. M., & Ibrahim, S. G. (2020). Incidence and predictors of 

thyroid gland invasion by laryngeal carcinoma: a 7-year experience review. The Egyptian Journal of Otolar-
yngology, 36 (1). doi: 10.1186/s43163-020-00029-x 

4. Kolka, C. M., & Bergman, R. N. (2012). The Barrier Within: Endothelial Transport of Hormones. 
Physiology, 17, 237–247. doi: 10.1152/physiol.00012.2012 

5. Hackney, A. C., & Lane, A. R. (2015). Exercise and the Regulation of Endocrine Hormones. Molecu-
lar and Cellular Regulation of Adaptation to Exercise, 293–311. doi:10.1016/bs.pmbts.2015.07.001 

6. Rosol, T. J., & Meuten, D. J. (2016). Tumors of the Endocrine Glands. Tumors in Domestic Animals, 
766–833. doi: 10.1002/9781119181200.ch18 

7. Chotigavanich, C., Sureepong, P., Ongard, S., Eiamkulvorapong, A., Boonyaarunnate, T., 
Chongkolwatana, C., & Metheetrairut, C. (2016). Hypothyroid glandism after Hemithyroid glandectomy: 
The Incidence and Risk Factors. Journal of the Medical Association of Thailand, 99 (1), 77–83. 

8. Costilla, M., Macri Delbono, R., Klecha, A., Cremaschi, G. A., & Barreiro Arcos, M. L. (2019). Oxi-
dative Stress Produced by Hyperthyroid glandism Status Induces the Antioxidant Enzyme Transcription 
through the Activation of the Nrf-2 Factor in Lymphoid Tissues of Balb/c Mice. Oxidative Medicine and 
Cellular Longevity, 2019, 1–14. doi: 10.1155/2019/7471890 

9. Merson, J. (2018). Hypothyroid  glandism. Journal of the American Academy of Physician Assistants, 
31 (12), 43–44. doi: 10.1097/01.jaa.0000547758.46299.d9 

10. Ząbczyńska, M., Kozłowska, K., & Pocheć, E. (2018). Glycosylation in the Thyroid Gland: Vital As-
pects of Glycoprotein Function in Thyrocyte Physiology and Thyroid gland Disorders. International Journal 
of Molecular Sciences, 19 (9), 2792. doi:10.3390/ijms19092792 

11. Boretti, F. S., & Reusch, C. E. (2004). Endogenous TSH in the diagnosis of hypothyroid glandism in 
dogs. Schweizer Archiv fur Tierheilkunde, 146 (4), 183–188. doi: 10.1024/0036-7281.146.4.183 

12. Kerp, H., Engels, K., Kramer, F., Doycheva, D., Sebastian, Hönes G., Zwanziger, D., Christian 
Moeller, L., Heuer, H., & Führer, D. (2019). Age effect on thyroid gland hormone brain response in male 
mice. Endocrine, 66 (3), 596–606. doi: 10.1007/s12020-019-02078-6 

13. Lokes-Krupka, T. P., Tsvilichovsky, M. I., & Zarytskyi, S. M. (2020). Clinical signs of hypothyroid-
ism in domestic dogs. Scientific Messenger of LNU of Veterinary Medicine and Biotechnologies, 22 (99), 
80–83. doi: 10.32718/nvlvet9913 

14. Kemppainen, R. J., & Behrend, E. N. (2001). Diagnosis of Canine Hypothyroidism. Veterinary Clin-
ics of North America: Small Animal Practice, 31 (5), 951–962. doi: 10.1016/s0195-5616(01)50007-8 

15. Tvarijonaviciute, A., Jaillardon, L., Cerón, J. J., & Siliart, B. (2013). Effects of thyroxin therapy on 
different analytes related to obesity and inflammation in dogs with hypothyroid glandism. The Veterinary 
Journal, 196 (1), 71–75. doi: 10.1016/j.tvjl.2012.08.005 

16. De Leo, S., Lee, S. Y., & Braverman, L. E. (2016). Hyperthyroid glandism. The Lancet, 388 (10047), 
906–918. doi: 10.1016/s0140-6736(16)00278-6 

17. Rijnbeek, A., & Kooistra, H. S. (2017). Adrenals. In: Clinical Endocrinology of Dogs and Cats, 1, 
64–68. doi: 10.1007/978-94-009-0105-6 

18. Bojanić, K., Acke, E., & Jones, B. (2011). Congenital hypothyroid glandism of dogs and cats: A 

283

javascript:;
javascript:;
https://www.researchgate.net/deref/https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs12020-019-02078-6


ВЕТЕРИНАРНА МЕДИЦИНА 

 
№ 1 • 2021 • ВІСНИК Полтавської державної аграрної академії 

review. New Zealand Veterinary Journal, 59 (3), 115–122. doi: 10.1080/00480169.2011.567964 
19. Bassett, J. H., & Williams, G. R. (2016). Role of Thyroid Gland Hormones in Skeletal Development 

and Bone Maintenance. Endocrine Reviews, 37, 135–140. doi: 10.1210/er.2015-1106 
20. Pollard, R. E., Bohannon, L. K., & Feldman, E. C. (2015). Prevalence of incidental thyroid gland 

nodules in ultrasound studies of dogs with hypercalcemia (2008–2013). Veterinary Radioogy & Ultrasound, 
56, 63–67. doi:  10.1111/vru.12181 

21. Neelis, D. A., Mattoon, J. S., & Sellon, R. K. (2021). Neck. Small Animal Diagnostic Ultrasound, 
165–198. doi: 10.1016/b978-0-323-53337-9.00015-0 

22. Mooney, C. T. (2011). Canine hypothyroid glandism: A review of aetiology and diagnosis. New Zea-
land Veterinary Journal, 59, 105–114. doi: 10.1080/00480169.2011.563729 

23. Peterson, M. E. (2019). Hypothyroid glandism in Animals. MSD and the MSD Veterinary Manual. 
Retrieved from https://www.msdvetmanual.com/endocrine-system/the-thyroid gland-gland/hypothyroid 
glandism-in-animals# 

24. Brömel, C., Pollard, R. E., Kass, P. H., Samii, V. F., Davidson, A. P., & Nelson, R. W. (2005). Ultra-
sonographic Evaluation of the Thyroid Gland in Healthy, Hypothyroid gland, and Euthyroid gland Golden 
Retrievers with Nonthyroid glandal Illness. Journal of Veterinary Internal Medicine, 19 (4), 499–506. 
doi: 10.1111/j.1939-1676.2005.tb02718.x 

25. Taeymans, O. (2009). Thyroid gland ultrasound in dogs: a review, Ultrasound, 17 (3), 137–143. 
doi: 10.1179/174313409X448534  

26. Rajathi, S., Ramesh, G., Kannan, T. A., Sumathi, D., & Raja, K. (2019). Ultrasound Anatomy of the 
Thyroid Gland in Dogs. Journal of Animal Research, 9 (4), 527–532. doi: 10.30954/2277-940X.04.2019.5 

27. Brömel, C., Pollard, R. E., Kass, P. H., Samii, V. F., Davidson, A. P., & Nelson, R. W. (2006). Com-
parison of ultrasonographic characteristics of the thyroid gland in healthy small-, medium-, and large-breed 
dogs. American Journal of Veterinary Research, 67 (1), 70–77. doi: 10.2460/ajvr.67.1.70 

 
Стаття надійшла до редакції 18.02.2021 р. 

 
Бібліографічний опис для цитування: 
Локес-Крупка Т. П., Цвіліховський М. І., Канівець Н. С., Каришева Л. П., Бурда Т. Л. Результати  

інструментальних досліджень стану щитоподібної залози в собак за наявності гіпотиреозу на тлі 
ожиріння. Вісник ПДАА. 2021. № 1. С. 279–284. 
 

© Локес-Крупка Терезія Петрівна, Цвіліховський Микола Іванович, Канівець Наталія Сергіївна,  
Каришева Людмила Павлівна, Бурда Тетяна Леонідівна, 2021 

 
 

284

https://doi.org/10.1111/vru.12181
https://doi.org/10.1080/00480169.2011.563729
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.30954%2F2277-940X.04.2019.5



