Canine thyroid tumours:
diagnosis and treatment

> Abstract
Τhyroid neoplasia accounts for 1-3,8% of all canine tumours, and the most common
types include adenoma and carcinoma, the latter being identified in 90% of cases. Exposure to radiation, iodine deficiency, hypothyroidism, or even genetic mutations, are included among the triggering factors. Benign adenomas are usually small and movable,
without infiltration of surrounding tissues and the presence of metastasis. In contrast,
carcinomas are larger, with extensive infiltrating tendencies, primarily in the lungs and
regional lymph nodes. Diagnosis is based on clinical signs emerging due to compression of adjacent organs (oesophagus, trachea, larynx, pharynx), endocrine testing and
diagnostic imaging. To reach a definitive diagnosis biopsies for histopathological examination need to be obtained, which will confirm the origin of the mass and will differentiate benign from malignant neoplastic tissue. In cases of thyroid adenoma, surgical excision of the tumour is the treatment of choice and leads to clinical cure. The treatment
of choice and the prognosis for thyroid carcinoma depend on tumour size, the extent
of infiltration of surrounding tissues, the presence of metastases and the possibility of
using alternative treatments. Surgical management is indicated in cases of small and
movable carcinomas or with superficial infiltration of surrounding tissues, but it is not
recommended in cases of extensively infiltrative and fixed carcinomas.
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> Introduction
Τhyroid tumours represent 1-3,8 % of all canine tumours while 10% and 15% of neoplasms affecting the head and cervical region, respectively.1-5 Thyroid tumour types include adenoma and carcinoma, the latter being identified more often in 90 % of cases,
and in dogs of median age ranging between 9 and 11 years.1,3,6-10 Beagles, Siberian Huskies, Boxers and Golden Retrievers are predisposed to thyroid neoplasia,1,3,4,11,12 but gender
predisposition has not been noted.1-3,9-14

> Initiating causes and predisposing factors
Previously published studies in people as well as dogs have proven that thyroid exposure to radiation and iodine deficiency have been implicated in neoplastic growth in the
gland.15 Iodine deficiency causes over secretion of thyroid-stimulating hormone (TSH)
from the pituitary gland, which leads to thyroid epithelial cell hyperplasia and possibly to metaplasia.16,17 Furthermore, it has been proven that hypothyroidism caused by
lymphocytic thyroiditis is related to thyroid neoplastic transformation in dogs.17 Studies
from human medicine confirm that various mutations in the ras oncogenes and tumour
suppressor genes can trigger thyroid neoplastic transformation and benign neoplasms
may undergo malignant transformation respectively.18,19 Finally, aneuploidy is a common characteristic of canine thyroid carcinoma and it is identified at a rate higher than
50% of cases with primary tumours.20
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Figure 1. Palpable mass in the right
ventral cervical region consistent with a
thyroid carcinoma.

Figure 2. Palpable mass (asterisk) on the right site of the
ventral cervical region consistent with a thyroid carcinoma in
contrast to the normal left site.

> Biological behaviour
Thyroid tumours are usually located in the area surrounding the gland, including the ventral or ventrolateral surface of the cervical region, caudal to the
larynx.3,10 The right and left lobe are affected with
the same frequency, whereas 36-40% of carcinomas affect both lobes.1,7,8,11 Rarely neoplasms can
be observed in ectopic sites, such as the base of
the tongue, or they can be sublingual, and found
subcutaneously dorsal to the trachea,21 in the cranial mediastinum, at the heart base, and in other
endocardial sites.22-26 Benign adenomas develop at
a slow rate, they are usually small, ranging from microscopical to several centimeters in diameter, soft,
compact, well encapsulated and movable along
their craniocaudal axis in the subcutaneous cervical
region. They do not infiltrate surrounding tissues,
they do not metastasise and they are usually discovered as an incidental finding during necropsy.1,6,11
Malignant carcinomas usually originate from follicular (adenocarcinoma) and rarely from parafollicular
or C cells (myeloid carcinoma).5,27,28 They grow fast
and are usually nodular, larger than adenomas, ranging in size from microscopical to a diameter over 10
centimeters.1,3,29 Their biological behaviour is extensively infiltrative affecting adjacent tissue structures
such as the larynx, the trachea, the jugular veins, and
the carotid sheath and they have a predilection for
regional or distal metastasis.1,3,6 Τhyroid carcinomas
usually metastasise in the lungs and regional lymph
nodes, and rarely in the jugular vein, the heart, the
kidneys, the adrenal glands, the liver, the spleen, the
intestine, the omentum, and the brain.3,11 The possibility of diagnosing metastatic lesions at the time
of diagnosis ranges from 16 to 38% and is directly
related to tumour size.3,6,7,10 In a large retrospective
study it was noted that all dogs in which the size of
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the carcinoma exceeded 100 cm3, would have distal
metastatic sites in 100%, whereas in cases of carcinoma ranging from 21 to 100 cm3 and less than 20
cm3 metastatic lesions would be identified in 74%
and 14% of cases, respectively.11

> Diagnosis and Staging
Clinical signs
The dog is usually admitted after the owner has
noted a mass in the cervical region, which rarely extends toward the thoracic inlet (Figures 1, 2).1-3,7,10,11
This mass is usually noted ventral to the trachea (6570 of cases %), is related to the larynx and can be
well defined or invasive.11 Information from the history and physical examination can identify clinical
sings from the respiratory and gastrointestinal tract.
Τhe large size of the neoplasm, metastatic lesions
in the lungs and lymph nodes and compression of
adjacent tissues (oesophagus, trachea, larynx, pharynx) can manifest with signs including respiratory
distress, coughing, wheezing, cyanosis, sneezing,
reverse sneezing, laryngeal paralysis, dysphonia, regurgitation, vomiting, lethargy, peripheral lymphadenopathy, fever and Horner’s syndrome.1-3,11,30
It is worthy of note that 60% of dogs will remain
clinically euthyroid, whereas 30% present with signs
of hypothyroidism due to obliteration of the normal
gland parenchyma.1-3,11 Cases of functional neoplasm have been reported in 10-22% of cases, when
dogs developed signs of hyperthyroidism similar to
hyperthyroid cats, including polyuria, polydipsia,
polyphagia with simultaneous weight loss, generalised muscle weakness, restlessness, exercise intolerance, tachycardia and continuous searching for cold

Canine thyroid tumours

Figure 3. Ventrodorsal view
of a plain cervical radiograph of
the dog in Figure 1 where a soft
tissue mass is depicted in the right
cervical region (white arrows)
displacing the trachea toward the
left (green arrow).

Figure 4. Plain lateral cervical radiograph in which a soft tissue mass
is visible on the right ventral cervical area (white arrows) consistent
with a thyroid carcinoma.

areas in the home environment due to a low tolerance to heat.3,29,31

Endocrine testing
Considering that most dogs are admitted in a euthyroid state, there are very few clinical studies evaluating thyroid function via estimation of hormone
levels including triiodothyronine (Τ3), thyroxine (Τ4)
and anterior pituitary lobe TSH.3,11 From a study in
36 dogs with thyroid tumours, 39% had reduced
levels of Τ3 and Τ4, none of them presenting with
clinical signs of hypothyroidism, whereas 31% had
increased levels of Τ4, with only 2 cases presenting
with clinical signs of hyperthyroidism.9 Irrespective
of clinical signs of hypothyroidism or hyperthyroidism, it is recommended that all cases have total Τ4,
free Τ4 and TSH levels measured to evaluate thyroid
function.32

Diagnostic imaging
Radiography
Radiographs of the cervical region will reveal, almost
in every case, the presence of a soft tissue mass that
may or may not displace the trachea or larynx, however, it does not provide information regarding vascular support and infiltration of surrounding tissues
(Figures 3, 4).6 Thoracic radiography reveals the presence of pulmonary metastatic lesions in 33-77% of
cases.1-3,11 If mediastinal findings compatible with a
soft tissue mass that may related to an ectopic thyroid tumor are noted, ultrasonographic evaluation
of the thorax is indicated, because the presence of
fluid or fat in the thoracic cavity or the mediastinum
may resemble a mass in plain radiographs.30,33

Ultrasonography
This is a valuable, relatively inexpensive non-invasive
imaging modality, for which anaesthesia is rarely required. For all the previous reasons, it is often used as
the method of choice to evaluate thyroid morphology. Ultrasonography can discern masses >2mm
and can differentiate between solid and cystic nodules. Consequently, ultrasonographic evaluation is
recommended for lesions <2 cm.34 The information
that ultrasonography provides aids in differentiating
thyroid tumours from other mass lesions that can
be found in the ventral aspect of the cervical region
and can determine if the gland is unilaterally or bilaterally affected.35 However, it can sometimes be
challenging to substantiate if the mass originated
from the thyroid gland if the normal anatomy of
the cervical region has been altered.33,36 Moreover,
it provides information about the degree of tumour
vascularization and surrounding tissue infiltration,
however without differentiating between benign
and malignant neoplasms, unless peripheral lymphadenopathy and local infiltration are present.33 In
case of tumours with an extensive vascular supply,
ultrasound-guided needle aspiration biopsy is recommended to avoid any haemorrhage.30,33

Computed tomography (CT) and
magnetic resonance imaging (MRI)
These imaging modalities are indicated for masses
>3cm and can provide useful information regarding
the origin and the degree of vascularisation, as well
as the extent of surrounding tissue infiltration.30,34
Moreover, they offer the possibility of investigating
the thorax for metastatic pulmonary lesions and
the presence of ectopic intrathoracic thyroid tissue,
and they can even detect metastasis in the lymph
nodes.34 Finally, CT aids in the staging of thyroid carcinoma.37
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being able to differentiate between benign and
malignant tumours.3,29 Blood contamination of the
samples due to extensive neoplastic tissue vascularisation, the fragility of thyroid follicular cells and
the presence of active inflammation, are some of
the reasons that limit the diagnostic accuracy of
this technique.29 In order to minimise sample contamination with blood, it is recommended that fine
needle aspiration should be ultrasound guided.30,33

Biopsy and histopathology

Figure 5. Computed cervical tomography where a
mass consistent with a thyroid carcinoma (asterisk)
is noted displacing the trachea toward the left
(arrow).

In conclusion, all 3 imaging modalities (ultrasonography, CT or MRI) provide almost the same information regarding the presence of a cervical mass. In a
study that compared sensitivity and specificity between these techniques in 13 cases of canine thyroid carcinoma, it was found that ultrasonography
had 79% sensitivity and 33% specificity, CT 85% and
100% and MRI 93% and 67% respectively.36 In cases
when interpretation of diagnostic imaging results
are controversial, surgical exploration of the cervical region is a fast, accurate and inexpensive way to
identify the degree of invasiveness and the origins
of the mass.38

Cytological examination
Fine needle aspiration of the mass (FNA) is a noninvasive, fast and easy procedure, which does not
necessitate sedation or general anaesthesia.38 Studies have shown that FNA cytology can identify a
cervical mass of thyroid origin in more than half of
the cases with canine thyroid neoplasia, without

In small (<7cm) and/or movable masses, excisional
biopsy can be diagnostic as well as therapeutic. Biopsy from large and severely invasive tumours can
be done with a Tru-Cut needle or excision although
there is a risk of profuse haemorrhage.6,39 Therefore,
open surgical biopsy is recommended so that samples can be obtained from a rather avascular region
and bleeding can be controlled if necessary.39
In order to reach the definitive diagnosis of thyroid tumours, histopathology of biopsy samples is
mandatory, which not only confirms tumour origin
but can also differentiate between benign and malignant tumours.29 Based on histology, thyroid tumours originate either from thyroid follicular cells or
from parafollicular or C-cells.
Malignancy in well differentiated tumours is characterised by extracapsular extension and vascular infiltration.40 Most canine thyroid carcinomas are well
to moderately differentiated and usually originate
from thyroid follicular cells. The mixed solid-cystic
form is most commonly encountered, followed by
the cystic and the solid form.3,7,24 Follicular adenomas usually belong to the follicular type.11,41 The
papillary type of follicular carcinoma, medullary
carcinoma (parafollicular or C-cells) and undifferentiated carcinomas rarely occur in dogs.1-3,11,28 Survival time for dogs with thyroid carcinoma does not
seem to be significantly correlated to histopathological stage.3,7

Table 1. Canine thyroid tumour staging based on the Tumor Node Metastasis Staging System
T: Size of the primary
tumour

Ν: Regional lymph nodes

Μ: Presence of distant
metastases

Τ0: Non-palpable tumour

Ν0: No indication of lymph node infiltration

Μ0: No indication of distant
metastasis

Τ1: Mass ≤ 2cm

Ν1: Infiltration of regional lymph nodes

Μ1: Evidence of distant metastasis

Τ1a: movable mass

Ν1a: movable

Τ1b: fixed mass

Ν1b: fixed

Τ2: Mass 2 - 5cm

N2: Bilateral lymph node infiltration

Τ2α: movable mass

Ν2α: movable

Τ2b: fixed mass

Ν2b: fixed

Τ3: Mass ≥ 5cm
Τ3α: movable mass
Τ3b: fixed mass
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> Treatment

Figure 6. A large fixed unresectable thyroid
carcinoma.

Staging
Clinical staging is determined according to the
World Health Organisation (WHO TNM Staging System) and is summarised in Table 1. According to this
system, the tumour is categorised based on size and
surrounding tissue infiltration (Τ), metastasis in regional lymph nodes (N) or the presence of distant
metastasis (Μ).42

In cases of thyroid adenoma, surgical excision of
neoplastic tissue is the treatment of choice and
leads to clinical cure.6,32 Regarding thyroid carcinoma, treatment options depend on factors including tumour size, the extent of surrounding tissue infiltration, the presence of metastatic lesions
and the possibility of using alternative treatment
modalities (radiation therapy, chemotherapy).43 In
general, surgical treatment is indicated in cases of
small (<7cm) and movable neoplasms or tumours
with superficial infiltration of surrounding tissues,
but it is contraindicated in cases of severely invasive
and fixed tumours (Figure 6).6,7,10,32 In many cases,
surgical exploration of the carcinoma is necessary
in order to identify the extent of surrounding tissue invasion. In cases where metastatic lesions are
present at the time of diagnosis, treatment is palliative and includes monotherapy or a combination
of surgical excision and radiation therapy. In cases
when diagnostic imaging has not demonstrated
the presence of metastasis, selection of treatment is
based on whether the tumour is movable or fixed. If
it is movable, surgical excision by unilateral or more
rarely bilateral thyroidectomy is undertaken, combined or not with radiotherapy. When the tumour
is fixed, surgical treatment is contraindicated and
radiotherapy and radioactive iodine administration
are recommended.32

Surgical treatment

> Differential diagnosis
A thyroid neoplasm should be differentiated from
abscess, granuloma, salivary mucocele, lymphogenic metastasis of tonsilar squamous cell carcinoma,
lymphoma, carotid body tumour and sarcoma.43

LARYNX
PARATHYROID
GLANDS

CAUDAL
THYROID
ARTERY

TRACHEA

Surgical anatomy
Sound knowledge of the anatomy of the cervical
region and of the thyroid gland in particular is necessary for the unimpeded and safe surgical exploration and management of thyroid tumours. The thy-

CRANIAL
THYROID
ARTERY

STERNOHYOID
MUSCLE

CAROTID ARTERY

RECURRENT
LARYNGEAL
NERVE

Figure 7. Schematic
representation of thyroid anatomy
(marked in yellow) through a
midline cervical incision and
retraction of the sternohyoid
muscles.
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phalic artery. Venous drainage is through the cranial
thyroid vein, which drains into the jugular vein.44-45

Surgical preparation

Figure 8. The dog is placed in dorsal recumbency for thyroidectomy with a rolled towel
under the cervical region and the front limbs tied caudally.

roid gland is formed by two elongated lobes and is located at the level of the cranial aspect of the cervical
trachea. Usually the right lobe is located at the level
of the first five tracheal rings, whereas the left lobe
is located more caudally, extending from the third to
the eighth tracheal ring. The lobes come in contact
ventrally with the sternohyoid and sternocephalicus
muscles, and laterally with the sternothyroid muscle.
The lobes are located close to the carotid artery, the
cervical sympathetic trunk and the jugular vein (Figure 7).44-45
The parathyroid glands are closely attached to the
thyroid gland and there are usually two for every
thyroid lobe, one external on the cranial pole of the
lobe, and one internal in the inner surface of the lobe,
under the fibrous capsule or within the thyroid parenchyma.44-45
The blood supply of the thyroid gland is provided by
the cranial and caudal thyroid arteries. The cranial thyroid artery branches out from the carotid artery and
the caudal thyroid artery arises from the brachioce-

Figure 9. Α movable carcinoma of the left thyroid gland is revealed through a midline
incision of the sternohyoid muscles. The trachea is visible on the left site of the photograph.
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In case of surgical treatment, the general condition of
the dog must be evaluated as for every other surgical procedure through the appropriate haematology
and biochemistry examinations. Moreover, due to extensive vascularisation of the thyroid and sometimes
invasion of large vessels, extensive haemorrhage and
sometimes severe blood loss are expected during
thyroidectomy. This fact renders indispensable the
hemostatic evaluation and the preparation for possible blood transfusion during or post surgery.32,43,46
Routine anaesthesia is induced considering that
thyroid tumours are rarely functional.43 Furthermore,
it is noted that even in cases of hyperthyroid dogs,
achieving a euthyroid state prior to surgery is not necessary, in contrast to hyperthyroid cats. In any case of
severe perioperative arrhythmias, however, or when
severe hypertension is noted, the appropriate treatment should be instituted.31

Thyroidectomy 32,38,39,47
1. Following induction of general anaesthesia, the
dog is placed in dorsal recumbency, the front
limbs are tied caudally, a folded towel is placed
under the cervical region, in order to achieve mild
hyperextension of the neck and a tube is placed
in the oesophagus to facilitate orientation during
surgery. The ventral aspect of the cervical region
from caudal to the mandible to the manubrium is
surgically prepared (Figure 8).
2. A midline cervical incision is extended from the
thyroid cartilage of the larynx to the level of the
manubrium.
3. The sphincter colli muscles are incised by scalpel
to expose the paired sternohyoid muscles. Separation of the muscles is performed in the median
raphe. Haemorrhage is controlled by diathermy
or ligation of the small vessels that are located in
the median raphe. The trachea is exposed and the
thyroid glands are identified resting on the dorsal or dorsolateral aspects of the trachea near the
thyroid cartilage (Figure 9).
4. If the thyroid gland is not visible, the pair of sternothyroid muscles is retracted from the midline,
the latter being located dorsally and on the inner
aspect of the sternohyoid muscles. For an unimpeded view of the surgical site retraction of the
sternohyoid and sternothyroid muscles is recommended with the placement of two Gelpi retractors in the cranial and caudal end of the incision.
5. Both thyroid lobes are carefully observed, as well
as their anatomical relationship to the surrounding structures.
6. The recurrent laryngeal nerves are exposed,
which lie along the trachea at the inner surface of
the gland or in the fascia dorsal to the gland. During thyroidectomy, special attention is needed so
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Figure 10. Thyroidectomy of a movable thyroid carcinoma of the dog of figure 1. After
ligation of the caudal thyroid artery, the gland is pulled forward to complete the resection.
The trachea is visible on the ventral aspect of the thyroid.

as to avoid trumatising these nerves.
7. The blood vessels surrounding the gland are ligated. The caudal thyroid artery is ligated and once the
tissues dorsal to the gland are dissected, the gland is
elevated and pulled forward so that the cranial thyroid artery can be identified and ligated. Ligations
are done with synthetic absorbable suture no 3/0 or
with vascular clips (Figures 10, 11). In cases when extensive haemorrhage is observed due to extensive
neovascularisation, temporary unilateral ligation of
the carotid artery and jugular vein may be necessary, and it is well tolerated by the animal.
8. In cases of severely invasive carcinoma infiltrating
the surrounding tissues and structures, such as the
corresponding jugular vein, the carotid artery, the
cervical sympathetic trunk and the recurrent laryngeal nerve, all of the above are excised and removed
unilaterally en bloc, with no serious problems except for the development of unilateral Horner’s syndrome. In contrast, when carcinoma seems to be
infiltrating the trachea and/or oesophagus or there
is extensive neovascularisation, then the tumour is
considered to be unresectable.
9. When both glands are simultaneously affected, as
long as they are movable, this can be addressed
with bilateral thyroidectomy with or without preservation of the parathyroid glands. In cases of total parathyroidectomy, however, it is important to
manage calcium homeostasis alterations.
10. Midline closure of the muscles is done by 3/0 absorbable suture and routine subcutaneous tissue
and skin closure is performed.

Postoperative monitoring and complications
Postoperative bleeding in dogs that underwent thyroidectomy can be severe. When bleeding is minor the application of cold packs on the area and bandaging the
cervical region are recommended. In cases of severe

Figure 11. Surgical preparation of a movable
thyroid carcinoma after thyroidectomy.

bleeding blood transfusion is necessary and/or exploration of the surgical site to control the source of the
bleeding.32,43,46
During thyroidectomy - if it has not previously been
identified and properly protected - the recurrent laryngeal nerve can be traumatised. During the removal of
large tumours, neurapraxia may occur due retraction of
the nerve; dissection of the nerve may become necessary if it has been infiltrated by the neoplasm. In such
cases and as long as the damage is unilateral, there are
usually no respiratory complications. Moreover, voice
disorders can be noted (change in tone, dysphonia,
aphonia).46 Laryngeal paralysis is usually observed after
bilateral injury to the recurrent laryngeal nerves during
bilateral thyroidectomy. In such cases cricoarytenoid
laryngoplasty is recommended.46 In cases of vagal nerve
injury unilateral Horner’s syndrome can be observed,
whereas during bilateral injury and/or dissection of the
vagal nerve, megaoesophagus is to be expected.32,43
Following total bilateral thyroidectomy with concurrent
removal of the parathyroid glands, most of the cases develop permanent hypoparathyroidism and consequent
hypocalcemia.32 If there are clinical signs of hypocalcemia (restlessness, muscle tremors, seizures) calcium
gluconate 10% is intravenously administered at a slow
rate. In dogs with hypothyroidism and hypocalcemia, vitamin D and calcium supplements are administered for
life with the first dose of vitamin D being offered twelve
hours post-operatively.48
Moreover, after bilateral thyroidectomy there is a possibility for hypothyroidism, and for that reason, thyroid
hormone concentrations must be frequently measured
in blood serum. In such cases hormone replacement
medications are provided such as sodium L-thyroxine or
levothyroxine.46 The management algorithm for thyroid
tumours is summarised in Figure 12.
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THYROID TUMOUR
MOBILE UNILATERAL
OR BILATERAL

FIXED

THYROIDECTOMY

INVASIVE

BILATERAL FIXED

IODINE THERAPY / RADIATION

Figure 12. Management algorithm for canine thyroid tumours.

Prognosis
In cases of thyroid adenoma the prognosis is excellent, considering that total surgical extraction of the
tumour results in clinical cure.
Prognosis of thyroid carcinoma is associated with
the size and invasiveness of the tumour, as well
as the presence of metastatic lesions, whereas no
correlation has been shown between vascular density and survival time.40 In two studies of dogs with
movable, noninvasive carcinomas that underwent
surgical excision a median survival time of one to
three years and seven months were reported respectively.3,40 Moreover, another big study in 82
dogs with thyroid carcinoma revealed that when
the twenty dogs with movable carcinoma without
indications of metastasis underwent surgical excision of the tumours, median survival time was 36
months.7 In dogs with inoperable carcinoma, in
which no other treatment was undertaken, a clinical study showed that out of eight dogs, five survived for about six months and two for at least one
year, whereas in another study median survival time
was three months.9,10 Recently in a study of fifteen
dogs with movable bilateral thyroid carcinoma that
underwent bilateral thyroidectomy with or without concurrent excision of the parathyroid glands
it was noted that median survival time was 38.3
months; in this study eleven dogs presented with
hypocalcemia during the immediate postoperative
period, and at the end of the study seven received
treatment for hypocalcemia, whereas in eight dogs
medical treatment was administered for hypothyroidism.49 Finally, in cases of medullary carcinoma,
it is not known if prognosis is more favorable compared to thyroid adenocarcinoma. It is worthy of
note that medullary carcinoma is better encapsulated and is less invasive for the surrounding tissues
compared to adenocarcinoma.10

Radiation therapy
Radiation therapy can be sufficiently effective in cases of extensively invasive and inoperable tumours
and it is used either as monotherapy or in combination with surgical treatment, which is undertaken
later, after the tumour has regressed. There are several radiotherapy protocols for fractionated or hypofractionated radiation therapy.8,50 In a large study of
25 dogs with extensively invasive thyroid carcinoma
with no metastases that underwent hypofraction-
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ated radiation therapy, survival percentages regardless of the tumour progression reached 80% one
year post radiotherapy and 72% three years later.
The time during which the tumours reached their
smallest size varied between 8-22 months, whereas
only 28% of the dogs had metastatic lesions in other
sites.8 In a different smaller study performed in dogs
with invasive thyroid carcinoma, which underwent
fractionated radiotherapy, median survival time was
two years.49 Both hypofractionated as well as fractionated protocols offer excellent results regarding
survival time and the prevention of metastatic lesions.8,50

Radioactive iodine treatment (131I)
Treatment with131I is recommended in cases of invasive carcinoma or in the presence of metastatic sites
and it can be combined with surgical management
or used as monotherapy. Published studies showed
that it can significantly prolong survival time.9,13 In
a large study, in 65 dogs with thyroid carcinoma,
43 dogs received131I (1-3 sessions of131I in a dose of
555-1850 MBq), in combination with surgery or not,
whereas the rest of the dogs received no treatment.
Median survival times were 34, 30, and 3 months,
respectively.9

Chemotherapy
Chemotherapy is used in dogs with invasive carcinoma with or without metastasis combined with
or without surgery. Its effectiveness, however, is
doubted for the time being. In a study in which doxorubicin was administered as monotherapy, in 40%
of dogs carcinoma had regressed to less than half
its original size and median survival time reached
37 weeks.51 In another study in which cisplatin was
used, 54% of dogs had regression in tumour size to
less than half the original size and median survival
time was 322 days. However, in most of these dogs
doxorubicin had been previously administered,
and this makes any estimation of the effect of cisplatin challenging. Τhe remaining 46% of the dogs
had a median survival time of 98 days.14 In a recent
study in 44 animals chemotherapy was instituted
with several chemotherapeutic medications (carboplatin, cisplatin, doxorubicin or gemcitabine) as
monotherapy or combined with surgical treatment.
Median survival times of animals between these
two groups did not differ significantly.52
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