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The present study was carried out with the 

aim to evaluate the effect of unilateral and 

bilateral thyroidectomy on hormonal and 

biochemical parameters in dogs. Twelve 

mongrel dogs were rendered to 3 groups 

with 4 dogs in each group. One group acted 

as control, in which no surgery was 

performed, second group underwent 

unilateral removal of thyroid gland while the 

third group underwent bilateral removal of 

thyroid gland. Blood samples were collected 

preoperatively and at day 7, 15 and 21 

postoperatively. TSH, free thyroxine levels, 

calcium levels and CBC parameters were 

evaluated. Free T4 level dropped near to 

zero by day 21 and TSH level rose by many 

folds in bilateral procedure. On the other 

hand, in unilateral procedure Free T4 level 

remained in normal range and 75% of dogs 

required no levothyroxine therapy. Level of 

calcium in both procedures remained within 

normal range. Hemoglobin concentration in 

both the procedures reduced significantly 

postoperatively. Result of the study indicate 

that hypothyroidism is observed in all dogs 

undergoing bilateral thyroidectomy and 

there is a need to immediately initiate 

levothyroxine therapy in these cases. On the 

other hand, there are 25% chances of 

postoperative hypothyroidism in dogs 

undergoing unilateral thyroidectomy. Level 

of calcium in both procedures remains 

within normal range provided parathyroid 

glands are preserved properly. 

Keywords: Unilateral thyroidectomy, 

Bilateral thyroidectomy, Hypothyroidism 

 

Dog is one of most common pet animal kept 

throughout the world. They have been used 

as companion animal, guard dogs and 

friends of humans since a long time. 

Emotional association between the pet dog 

and owner can be as deep as that in human 

being relationships. Dogs kept as pet are a 

source of psychological satisfaction for the 

owners. Loss of a pet can cause pain 

comparable to death of some family member 

(McNicholas et al., 2005). 

In dogs and cats, the thyroid consists of two 

lobes located laterally and slightly ventral to 

the fifth to eight tracheal ring on either side 

of trachea. They are normally dark red in 

color and attached to tracheal walls by 

means of thin connective tissue. Thyroid 

gland is highly vascular and receives most 

of its blood supply from cranial thyroid 

artery. Size of each lobe is 5cm long and 

1.5cm wide (DH Slatter, 2003). 

Thyroid gland produces two important 

hormones that are triiodothyronine (T3) and 

its prohormone, thyroxine (T4). The 

structure of T3 and T4 differ only by 

presence of single atom of iodine. All 

hormonal output of thyroid gland is almost 

T4. Both hormones are synthesized by the 

follicular cells of the thyroid gland. 

Increased production of triiodothyronine 

(T3) and thyroxine is stimulated by thyroid 

stimulating hormone T3 and T4 increases 

the metabolic rate in adult animals. In 

normal thyroid both these hormones have 

anabolic effect.  On the other hand, in 
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hyperthyroid state the effect is opposite and 

both these hormones cause catabolism 

(Slatter DH 2003,  Costanzo LS, 2006). 

Most common endocrine abnormalities 

include disturbed balance of  thyroid 

hormones. Increased production of  T4 leads 

to hyperthroidism will decreased production  

causes hypothyroidism. Hyperthyroidism is 

manifsted by  weight loss, dyspnea, tremors, 

inreased metabolic rate and cardiac output.  

Decreased metabolic rate, weight gain, cold 

sensitivity,  hypoventilation  are indicative 

of hypothyroidism. Diagnosis of 

hyperthyroidism and hypothyroidsim is 

based on symptoms and level of T4 and T3 

hormones, which will be increased in 

hyperthroidism and decreased in 

hypothyroidism. Level of TSH may be 

increased or decreased depending on the 

cause of disease. (Costanzo LS, 2006). 

Thyroid function test shoud be performed 

when clincal signs ar suggestive of  thyroid 

disorder. Combination of thyroid function ar 

used to diagnose thyroid problem test Basal 

serum total thyroxine (TT4) measures 

protein bound and free serum thyroxine. 

25% of dogs usually have suppresed TT4 

values. As a general rule 99% of dogs with 

TT4> 15nmol/l  will be euthyroid  and > 

95% of dogs with TT4< 5nmol/l will be 

hypothyroid . Basal free T4 by equilbrium 

dialysis measures non protien bound 

circulating T4. Concentration fT4 may be 

maintained in early hypothyroidism. Normal 

refernce range for fT4 is  (7.0 to 40 pmol/l). 

Canine thyroid-stimulating hormone (c-

TSH) measure circulating TSH. This test is 

used in addition with fT4 or TT4  to 

diagnose hypothyroidism. Normal value of 

c-TSH ranges from (0.02-0.68ng/ml). 7-18% 

of euthyroid dogs have  c-TSH level below 

normal range, while 13-38% of hypothyroid 

dogs may have c-TSH with in normal range. 

Measurement of total and free 

triiodothyronine are of little value in 

diagnosis of hypothyroidsim patel (Patel A 

and Forsythe PJ 2008).  

Tumor of the thyroid gland is relatively 

common of all types of canine tumors. 

Etiology and pathogensis of thyroid 

carcinoma is relatively less understood but 

iodine deficiency, hypothyroidism and 

prolong lymphocytic thyroiditis are thought 

to be few of the causes. Malginant thyroid 

tumors are more common then beningn 

tumors. Malignant thyroid tumor can be of 

follicular and parafollicular origin. 

Follicular thyroid carcinoma  are more 

common then parafollicular carcinoma. 

Parafollicular thyroid carcinoma are also 

called c-cell. Benign adenomas are usually 

incidental finding at postmortem. Malignant 

thyroid carcinoma are poorly encapsulated 

and may invade into nearby tissue such as 

esophagus, larynx, trachea or cranial and 

caudal thyroid arteries. Canine Thyroid 

carcinomas are usually non functional and 

less then 25% of dogs have clincial and 

biochemical evidence of hyperthyoidism. 

Gensis of additional thyroid tissue is 

frequent during the thyroid tissue formation 

in dogs. Swiftly proliferationg cells  get 

separated from the central tissue and 

integrate into evolving tissue of thorax and 

brachium. Hence thyroid carcinoma may 

emerge from ectopic thyroid tissue in tongue 

along the trachea away from the main 

thyroid gland or thoracic inlet (Liptak, 

2007). 

Thyroid tumors account for 1.2-3.8% of all 

types of tumors in dogs. 90% of tumors of 

thyroid in dogs are carcinomas and tumors 

are commonly present in the older dogs, 

mostly 90% of dogs are older than 7 years of 

age. Studies shows presence of 60% 

bilateral tumors in the dogs and these tumors 

are highly malignant. In dogs, the presence 

of a thyroid carcinoma mostly prevents 

identification of the parathyroid gland on the 

same side to the tumor. If bilateral disease 

occurs, surgeon needs to perform a total 
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thyroidectomy and to be prepared to treat 

the dog for hypoparathyroidism. In humans, 

techniques to identify and preserve the 

parathyroid gland during bilateral 

thyroidectomy have been established. There 

are many reports that preservation or auto 

transplantation of parathyroid gland reduces 

the incidence of post-operative 

hypocalcemia. Hence to minimize post-

operative hypocalcemia, parathyroid glands 

should be located and its blood supply 

should be preserved during total 

thyroidectomy (Fukui et al., 2015). 

Subtotal or total thyroidectomy procedure 

results in hypothyroidism. Consequently, 

lifelong levothyroxine therapy is required to 

meet body requirements of thyroxine 

hormone. Hormonal therapy can be effective 

to compensate for thyroid gland loss but on 

the other hand patients face multiple side 

effects including  headaches, weight gain, 

altered lipid profile and  cardiovascular 

(Yüce et al., 2014). 

In dogs with thyroid gland carcinomas, 

successful outcome after complete 

thyroidectomy can be expected even if 

parathyroid gland cannot be protected (Line, 

2012). 

 

MATERIALS AND METHODS 

Study Design 

The experimental study was designed to 

evaluate the effect of unilateral and bilateral 

thyroidectomies on hormonal and 

biochemical profile in dogs. Twelve 

mongrel dogs weighing between 15 to 20 kg 

were arranged from Lahore area. The 

animals were housed in experimental 

kennels of surgery section (CMS) of 

University of Veterinary and Animal 

Sciences (UVAS), Lahore. The dogs were 

split into 3 groups i.e. Group A, Group B 

and Group C based on the type of procedure 

to be performed. Thorough clinical 

examination was conducted to rule out any 

anomaly prior to surgery. These dogs 

underwent unilateral and bilateral 

thyroidectomies for their subsequent 

hormonal and biochemical profile 

evaluation. 

Grouping of dogs 

Dogs were divided into 3 groups i.e. A, B 

and C, each with 4 dogs in each group. 

Group A, Dogs in this group underwent no 

surgery and acted as control. 

Group B, after surgical preparation, all four 

dogs in group B were restrained and given 

intravenous anaesthetic cocktail. Once the 

induction was achieved, the animals were 

made to lie in dorsal recumbancies and 

unilateral thyroidectomy was performed. 

Group C, after surgical preparation, all four 

dogs in group C were restrained and given 

intravenous anesthetic cocktail. Once the 

induction was achieved, the animals were 

made to lie in dorsal recumbencies and 

bilateral thyroidectomy was performed. 

Collection of blood  
Blood was collected directly from the 

cephalic vein. Thumb was placed firmly on 

proximal aspect of radius and ulna causing 

the vein to engorge with blood and become 

prominent. After swabbing the area with 

isopropyl alcohol, 22-gauge needle was used 

for venipuncture. Approximately 5ml of 

blood was collected per animal for 

quantification of hormones and 

hematological parameters. Blood samples 

were kept in EDTA coated vacutainer for 

hematological parameters. For evaluation of 

biochemical parameters, blood was collected 

in plain red-topped vacutainers (without 

EDTA). After collection, blood sample was 

sent to global diagnostic laboratory and pet 

centre laboratory of university of veterinary 

and animal sciences Lahore Pakistan for 

analysis. 

Surgical procedure 

Once anesthetized, animals were positioned 

in dorsal recumbency with neck extended by 
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placing towel under the neck. 

Thyroidectomy was performed using a 

modified extracapsular technique. Ventral 

midline approach to cervical region was 

performed. Midline incision was made 

extending from the larynx to manubrium 

(Liptak, 2007). Incision was extended 

through subcutaneous tissue to expose 

sternohyoideus and sternothyroideus 

muscles. Sternohyoideus and 

sternothyroideusmuscles were bluntly 

separated and retracted to expose cervical 

trachea. Thyroid gland was exposed 

caudolateral to the larynx and medial to the 

sternothyroideus muscle in peritracheal 

fascia. Both thyroid lobes were examined. 

Cranial and caudal thyroid arteries and vein 

were identified and ligated. Small scissors 

were used to cut the portion of capsule 

containing thyroid gland. Thyroid gland and 

its capsule were removed from external 

parathyroid gland and its blood supply by 

using blunt and sharp dissection. Thyroid 

gland and most of the thyroid capsule was 

removed leaving behind parathyroid gland 

and its blood (DH Slatter, 2003). Following 

thyroidectomy, the muscular layer was 

closed with 2-0 absorbable suture material 

(Vicryl; Ethicon) using simple continuous 

suture pattern. Subcutaneous layer was 

closed in similar fashion with 2-0 absorbable 

suture material (Chromic catgut; Ethicon). 

Skin incision was closed with 2-0 non-

absorbable suture material (Mersilk; 

Ethicon) using simple interrupted suture 

pattern. 

 

Sample collection 

Blood samples (for haematology and thyroid 

hormonal assay) were collected at different 

intervals: 

a) 1st – before surgery 

b) 2nd – day 7 postoperatively 

c) 3rd – day 15 postoperatively 

d) 4th – day 21 postoperatively 

 

Clinical parameters evaluated: 

The experimental study was evaluated on 

basis of FT4, TSH, calcium and CBC 

1. FT4 (before surgery and at day 7, 

15, 21) 

2. TSH (before surgery and at day 

7, 15, 21) 

3. Calcium (before surgery and at 

day 7, 15, 21) 

4. CBC (before surgery and at day 

7, 15, 21) 

 RBC  

 WBC 

 Hemoglobin 

 

 

Figure No 1 Typical positioning for a 

ventral midline cervical approach to the 

thyroid glands 

 

 
Figure No. 2 Exposed thyroid gland 

 

Statistical Analysis 

The data was expressed as mean and 

standard deviation. Results of the study were 

analyzed by 2 samples T-test, one way 
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ANOVA using multiple comparison test on 

SPSS version 16.0. 

 

RESULTS 

Free Thyroxine level  
No significant change was observed in the 

level of free thyroxine in control group 

(Group A). Mean value for free thyroxine in 

this group was 25.76± 3.24 pmol/L. In group 

B decline of free thyroxine level was 

recorded but this decrease was not 

significant when compared to group A (p 

value = 0.16). Mean value for free thyroxine 

in this group was 20.52± 8.81 pmol/L. 

Gradual decline of free thyroxine level was 

observed in group C which was already 

significant compared to Group A in term of 

statistics by day 7 postoperatively. 

Minimum value of 0.60± 0.63 pmol/L was 

recorded on 21st day post operatively in this 

group. Significant mean difference was 

observed between group A and Group C (p 

value=0.000). All of the dogs in Group C 

became hypothyroid while in group B only 

one dog became hypothyroid Significant 

difference in level of fT4 was observed 

between Group B and Group C on 15th and 

21st day. 

Table 1 Mean free thyroxine level of all groups at different days 

Value Group A 

   Mean ±SD 

Group B 

Mean±SD       p 

value* 

Group C 

Mean±SD      p value* 

P value+    

(BE) 

Preoperative 25.85± 4.22 28.50± 3.31          0.36 24.65± 5.23         0.73 0.26 

Day 7 25.65±3.01 18.83± 9.11          0.21 7.97± 1.91        < 0.01 0.06 

Day 15 25.67± 3.71 17.62± 8.86          0.14 2.22± 0.84        < 0.01 0.01 

Day 21 25.87± 3.43 17.15± 10.06        0.15 0.60± 0.63        < 0.01 0.02 

BG p value  0.16 .000 .000 

Level of 

significance 

0.000  

Abbreviation BE: comparison between experiments; BG: comparison between groups 

p value* : compared to group A 

p value+ : between experimental groups 

 

Table 2 Mean TSH level of all the groups at different days 

Value Group A 

Mean±SD 

Group B 

Mean±SD      p value* 

Group C 

Mean±SD    p value* 

P value+    

(BE) 

Preoperative 23.75± 5.85 30.50± 11.15       0.33 25.25± 7.41        0.76 0.46 

Day 7 24.50±5.97 79.75± 31.83       0.01 128.25± 17.28  < 

0.01 

0.04 

Day 15 24.00± 7.87 98.50± 26.24   < 0.01 301.50± 21.14  < 

0.01 

< 0.01 

Day 21 23.75±5.85 101.25± 40.90  < 0.01 451.50± 27.6   < 0.01 < 0.01 

BG p value  0.298 .000 .000 

Level of 

significance 

0.000  

Abbreviation BE: comparison between experiments; BG: comparison between groups 

p value* = compared to group A 

p value+ = between experimental groups 
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Thyroid stimulating hormone 
No notable change in level of TSH was 

observed in control group (Group A) during 

21 days. Mean value for TSH in this group 

was 24.00± 5.75mU/L. In group B a 

continuous rise of TSH level was noted, 

which reached 3.33times the level before 

total thyroidectomy by 21st day. This rise in 

level of TSH was statistically significant day 

7 onwards when compared to group A. 

Mean value for TSH in this group was 77.5± 

39.47 mU/L. High rise in TSH level was 

observed in group C. Value of TSH reached 

451.50± 27.62 mU/L by 21st day. This 

increase in level of TSH was significant 

compared to Group A in term of statistics by 

day 7 postoperatively. Significant mean 

difference in level of TSH was observed 

between Group B and Group (p value = 

0.000). 

Calcium level 

Calcium levels in group A, B and C were 

compared. Mean value with standard 

deviation for calcium level in group A, B 

and C were 9.59± 0.67 mg/dl, 9.18± 0.98 

mg/dl and 9.15± 1.04 mg/dl respectively. 

Multiple comparisons of all the groups 

revealed no statistically significant 

difference in mean. These results are 

illustrated in table 3. 

 

White blood cells (WBCs) 
Number of white blood cells in group A, B 

and C were compared. The mean value with 

Table 3 Mean calcium level of all the groups at different days 
Value Group A 

Mean±SD 

Group B 

Mean±SD      p value* 

Group C 

Mean±SD    p value* 

P value+    

(BE) 

Preoperative 9.65± 0.89 9.90± 1.32            0.77 9.82± 1.03           0.81 0.93 

Day 7 9.62± 0.62 8.77± 1.15            0.24 9.10± 1.13           0.45 0.70 

Day 15 9.40± 0.67 8.95± 0.77            0.39 8.75± 1.10           0.34 0.78 

Day 21 9.70± 0.77 9.10± 0.45            0.23 8.95± 0.99           0.28 0.79 

BG p value  0.418 0.376 .997 

Level of 

significance 

0.326  

Abbreviation BE: comparison between experiments; BG: comparison between groups 

p value* = compared to group A 

p value+ = between experimental groups 

 

Table 4 Mean white blood cells of all the groups at different days  
Value Group A 

Mean±SD 

Group B 

Mean±SD        p value* 

Group C 

Mean±SD      p value* 

P value+    

(BE) 

Preoperative 13.85± 1.63 14.65± 1.93          0.55 12.30± 3.20         0.42 0.26 

Day 7 13.80± 1.34 21.20± 1.18      < 0.01 19.17± 2.39      < 0.01 0.18 

Day 15 13.87±1.31 21.15± 0.75      < 0.01 20.62± 1.47      < 0.01 0.55 

Day 21 13.92± 1.74 19.95± 1.23      < 0.01 19.35± 1.66      < 0.01 0.58 

BG p value  0.000 0.001 0.399 

Level of 

significance 

0.000  

Abbreviation BE: comparison between experiments; BG: comparison between groups 

p value*   = compared to group A 

p value+    = between experimental groupps 
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standard deviation in group A, B and C were 

13.86 109 ± 1.36 109, 1.92 109 ± 

3.03 109, 17.8 109± 3.94 109 respectively. 

Statistical comparison of group A and group 

B revealed that results were significant (p 

value = 0.000). Comparison of group A and 

C also revealed statistically significant 

results p value = 0.001). No statistically 

significant difference between means of 

group B and C was found (p value = 0.399). 

These results are illustrated in table 4. 

 

Red blood cells (RBCs) 

Number of red blood cells in group A, B and 

C were compared. The mean value with 

standard deviation in group A, B and C were 

6.40 1012± 6.67 1011, 6.16 1012 ± 

7.99 1011,6.14 1012± 6.60 1011 

respectively. Multiple comparisons of all the 

groups revealed no statistically significant 

difference in mean. These results are 

illustrated in table 5. 

Hemoglobin (Hb) 

Mean value with standard deviation for 

hemoglobin in group A, B, and C were 

14.22± 1.41 g/dl, 13.00±0.83 g/dl, 12.39± 

1.35 g/dl. Mean value for hemoglobin in 

group B and Group C were significantly low 

when compared to group A separately. P 

value for both groups when compared to 

group A were 0.01 and 0.000 respectively. 

Statistical Comparison of Group B and C 

Table 5 Mean red blood cells of all the groups at different days 

Value Group A 

Mean±SD 

Group B 

Mean±SD      p value* 

Group C 

Mean±SD    p value* 

P value+    

(BE) 

Preoperative 6.50± 0.58 6.60± 0.92            0.86 6.48± 0.66           0.97 0.84 

Day 7 6.37± 0.79 5.95± 0.88            0.50 6.10± 0.57           0.60 0.78 

Day 15 6.27± 0.74 5.90± 0.64            0.48 5.95± 0.83           0.59 0.93 

Day 21 6.47± 0.81 6.20± 0.85            0.66 6.05± 0.70           0.47 0.79 

BG p value  0.600 0.557 0.997 

Level of 

significance 

0.515  

Abbreviation BE: comparison between experiments; BG: comparison between groups 

p value*   = compared to group A 

p value+    = between experimental groups 

 

Table 6 Mean hemoglobin of all the groups at different days 

Value Group A 

Mean±SD 

Group B 

Mean±SD     p value* 

Group C 

Mean±SD    p value* 

P value+    

(BE) 

Preoperative 14.25± 1.73 13.62± 0.98          0.55 13.00± 1.11         0.27 0.43 

Day 7 14.20± 1.47 12.82± 0.83          0.15 12.30± 1.43         0.11 0.55 

Day 15 14.32± 1.65 12.55± 0.40          0.08 12.10±1.65          0.11 0.62 

Day 21 14.12± 1.42 13.00± 0.88          0.23 12.17± 1.55         0.11 0.39 

BG p value  0.01 0.000 0.350 

Level of 

significance 

0.000  

Abbreviation BE: comparison between experiments; BG: comparison between groups 

p value*   = compared to group A 

p value+    = between experimental groups 
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revealed no significant difference p value = 

0.35. These results are illustrated in table 6. 

DISCUSSION 
Unilateral and bilateral thyroidectomies had 

been widely performed and evaluated in 

humans. Both approaches have been poorly 

studied in animals. The present study was 

undertaken to evaluate the effect of both 

approaches on biochemical and hormonal 

parameters postoperatively. Following 

hormonal and biochemical parameters were 

studied during this study. 

Thyroid stimulating hormone 

The result of present study revealed increase 

in level of thyroid stimulating hormone in 

both experimental groups. Gradual rise in 

level of thyroid stimulating hormone was 

observed in group B which underwent 

unilateral thyroidectomy. Level of TSH rose 

to 4 folds in one of the dogs in this group 

while this level increased between 2 to 3 

folds in remaining of the dogs. Overall 

increase in level of TSH in this group was 

150 times compared to normal upper limit of 

value of TSH. This observation is nearly in 

agreement to findings of (Johner et al., 

2011). Study was conducted on detection 

and management of hypothyroidism 

following thyroid lobectomy. She reported 

100 percent increase in TSH level 6 weeks 

or 3months postoperatively. slight difference 

in values was due to short follow up time in 

present research.  Remarakable rise in level 

of thyroid stimulating hormone was 

recorded in group C which underwent 

bilateral thyroidectomy. Signifcant differnce 

between both experimental group was 

recorded Differnce from control group was 

already signifcant by the end of day 7. This 

finding was in line with the observation of 

(Karaman et al., 2012). He performed 

complete thyroidectomy in one of the groups 

and reported a significant difference with 

control week by the first week. In the 

present study level of TSH rose to 

approximately 10 folds by the end of third 

week. This result was not in accordance with  

(Dobrinja et al., 2008) and (Papaziogas et 

al., 2002). Conflict in result  might be due to 

the difference of the subject animal used in 

research. 

Free Thyroxine 

Measurement of free thyroxine level in 

experimental groups revealed decreasing 

trend, compared to preoperative value. 

Gradual decline was observed in group B 

that underwent unilateral thyroidectomy. 

One dog in this group consequently became 

hypothyroid.  Level of free thyroxine was in 

normal range for other dogs before and after 

surgery. This finding was similar to (Elce et 

al., 2003)  who performed unilateral 

thyroidectomy in  6 horses. 25 percent of the 

dogs in this group faced hypothyroidism. 

The finding of this study were in line with 

earlier findings of (Said et al., 2013),  

(CARLUCCI JR et al., 2008; Vaiman et al., 

2008), (Seiberling et al., 2007) and 

(McHenry and Slusarczyk, 2000). All of 

them conducted study on hypothyroidism  

following unilateral or partial thyroidectomy 

and reported 34, 28, 32.8, 29.1 and 35 

percent patients suffered hypothyroidism 

postoperatively. Decline in level of  free 

thyroxine was observed in group C that 

underwent bilateral thyroidectomy. 

Significant differnce between  the 

experimental group was evident day 15 

onwards. Level of free thyroxine in this 

group decreased significantly by the end of 

day 7 postoperatively. This observation 

coiniceded with study reported by (Yüce et 

al., 2015). By the end of day 21  this value 

nearly reached zero. This finding was same 

as reported by (Karaman et al., 2012) and 

(Papaziogas et al., 2002). All the dogs in this 

group suffered post operative 

hypothyroidism and required L-thyroxin 

supplementation.  Same results were 

reported by (Bauer et al., 2013) and  

(KOYUNCU et al., 2003) who studied 

different thyroidectomy techniques. 
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Calcium level 

Values for calcium level of both groups 

indicated a slight but no significant variation 

within the groups.  In group B that 

underwent unilateral thyroidectomy, all the 

values were in normal range postoperatively. 

No case of hypocalcemia was observed in 

this group. These findings were in line with 

the observation of (Stoll et al., 2009). By 

day 7 all the dogs were having calcium 

levels in normal reference range. Similar 

finding was reported by (Corgozinho et al.) 

who evaluated ionized serum calcium level. 

Similar results were found in group C. 

Calcium levels for all dogs were in normal 

range postoperatively. No dog suffered 

postoperative hypocalcemia. These result 

were in agreement to (Fukui et al., 2015) 

who reported no hypocalcemia in  five dogs 

in which parathyroid was preserved.  No 

statistically significant difference between 

experimental groups was found in current 

research. These finding were similar to 

(Bauer et al., 2013) who reported no 

permanent hypocalcemia case in his study. 

 

CBC parameters 

White blood cells, red blood cells and 

hemoglobin concentration were recorded in 

both experimental groups. In group B, that 

underwent unilateral thyroidectomy, 

increase in number of WBCs and decrease 

in RBCs number and hemoglobin was 

observed.  This increase in white blood cell 

count was statistically significant when 

compared to control group. Immune 

response of the animal body after surgery 

resulted in increased number of WBCs.  

Decrease in number of RBCs was not 

significant, which is attributed to minimal 

loss of blood during surgery. Concentration 

of Hb showed a declining trend but the 

values after surgery were still in normal 

range. This decrease in Hb concentration 

was significant when compared to control 

group.  In group C, that underwent bilateral 

thyroidectomy, increase in number of WBCs 

and decrease in RBCs number and 

hemoglobin was observed. Increase in white 

blood cell count was statistically significant 

when compared to control group.  Red blood 

cell number declined after surgery but was 

still in normal range. This decrease was 

statistically insignificant. These results were 

not consistent with (H.Bashir et al., 2012) 

who reported significant decline of red 

blood cells number in hypothyroid patients. 

Hemoglobin concentration in this reduced 

but was still in normal range after surgery. 

This decrease was statistically significant. 

These findings were in agreement with 

previous studies conducted by (H.Bashir et 

al., 2012) who reported significant decline in 

hypothyroid patients. 

To summarize and conclude the findings of 

above study, it can be stated that bilateral 

thyroidectomy is an effective procedure to 

counter hyperthyroidism due to any thyroid 

abnormality. Free T4 levels in bilateral 

procedure reach well below normal levels by 

day 21. Hence levothyroxine therapy should 

be initiated immediately. On the other hand, 

in unilateral procedure Free T4 level remain 

in normal range and in 75% of cases no 

levothyroxine therapy would be required. 

Calcium level in both procedures remains 

well in range when parathyroid gland is 

preserved. To be on the safe side calcium 

levels should be monitored both before and 

after the surgery. The author believes that 

keeping in view the results of the present 

study, further work needs to be done to 

evaluate hormonal and biochemical changes 

for longer period of time post-operatively. 
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