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Abstract: Thyroid cancer often necessitates total thyroidectomy, a procedure that significantly 

alters thyroid hormone levels and can lead to hypothyroidism if not properly managed.This study 

aimed to evaluate thyroid hormone levels in patients who have undergone total thyroidectomy for 

thyroid cancer, compared to healthy individuals, to understand the physiological effects of the 

surgery. A total of 100 participants aged 25 to 45 from Dhi Qar Province were enrolled and evenly 

divided into two groups: patients who had undergone total thyroidectomy (Group A) and healthy 

controls. After a 12-hour fast, blood samples were collected, and serum levels of T3, T4, and TSH 

were measured using ELISA kits. Statistical analysis was performed using ANOVA and the LSD 

test, with significance set at P < 0.05. Group A showed significantly lower levels of T3 (0.47 ± 0.10 

ng/ml) and T4 (88.11 ± 8.73 nmol/l) compared to the control group (T3: 1.23 ± 0.27 ng/ml; T4: 115.69 

± 15.75 nmol/l). Conversely, TSH levels were markedly higher in Group A (8.27 ± 1.03 µIU/ml) than 

in the control group, indicating postoperative hypothyroidism. These differences were statistically 

significant (P < 0.05). 
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1. Introduction 

 Total thyroidectomy is the most effective procedure for treating multinodular goiter, 

Graves' disease, and thyroid cancer. It eradicates the lesion entirely, reduces the likelihood 

of local recurrence, and avoids the high risk of re-operation. Total thyroidectomy is both 

safe and effective, with a low rate of complications that is comparable to the highest 

medical centers in the world. Traditionally, the dangers of major surgery for thyroid 

disease and the complexity of administering hormones have prevented surgeons from 

performing a total thyroidectomy. Actually, thyroid surgery was uncommon until the late 

19th century, and total thyroidectomy was uncommon for other than cancer purposes 

until the latter half of the 20th century [1], [2], [3], [4]. 
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 Thyroid cancer is the most common form of endocrine cancer, and its prevalence is 

increasing at a faster rate than any other cancer type in both men and women.  

 Thyroid cancer is the 9th most common cancer in the U.S., it represents 3.8% of all 

cancers and 0.3% of all cancer-related fatalities. The most common histological type of 

thyroid cancer is papillary thyroid carcinoma (PTC), which represents over 80% of all 

thyroid cancers. The cause of thyroid cancer is unknown. Known risk factors for thyroid 

cancer include advanced age, female gender, exposure to radioactive radiation, a history 

of healthy thyroid disease, and a family history of thyroid cancer. Recent research has 

indicated that obesity and being overweight are associated with the development of 

thyroid cancer [4], [5], [6], [7], [8].  

 Thyroid stimulating hormone (TSH) is the primary growth factor for thyroid cells and 

controls the function of the thyroid. It controls the processes that result in increased 

production and secretion of thyroid hormones. The concentrations of thyroid hormones 

in the blood (triiodothyronine (T3) and its precursor thyroxine (T4)) are responsible for 

negative feedback at the pituitary level. Today, also known as the treatment of suppressed 

thyroid-stimulating hormones, this procedure is used to treat patients with differentiated 

thyroid cancer (DTC) and has been demonstrated to have a positive effect on patient 

survival. Other thyroid hormones are also hypothesized to have cancer-promoting effects 

on various cancers, including breast, ovarian, and prostate. However, the findings of 

epidemiological studies regarding the association between TSH, thyroid hormones, and 

thyroid cancer risk have been inconsistent [9], [10], [11], [12], [13]. 

 Early studies that reported a higher probability of thyroid cancer associated with 

higher TSH levels, while some reported no association and one reported a decreased 

probability. All investigations that found a positive association between TSH and thyroid 

cancer were retrospective or case-control studies. As a result, because the TSH levels were 

recorded after the diagnosis, there is the potential for causation to be reversed or the effect 

to be reversed. Previous prospective studies of this nature have only been conducted three 

times. One study reported that increased TSH levels were inversely proportional to the 

risk of thyroid cancer. Two smaller studies reported lower concentrations of TSH in 

thyroid cancer patients compared to controls, these differences were not significant. The 

association between thyroid hormones and the risk of thyroid cancer has been mixed. Two 

studies reported that low thyroid hormones were linked to a higher probability of thyroid 

cancer, however, the other five studies failed to demonstrate a link [14], [15], [16].  

2. Materials and Methods 

 The investigation was carried out on women between the ages of 25 and 45 from Dhi 

Qar territory. The women were split into two groups equally. Group A included 50 

patients that had total thyroidectomies for cancer of the thyroid. Group B comprised of 50 

healthy women that had no prior history of thyroid issues, they served as a control group. 

Blood was procured from all participants in a standardized manner. To reduce the 

fluctuations of hormones, samples were collected in the morning following a 12-hour fast. 

The serum was then centrifuged and stored at -20°C until analysis. Thyroid activity was 

measured by determining the serum levels of T3 (triiodothyronine), T4 (thyroxine), and 

TSH (thyroid stimulating hormone) using commercially available ELISA (enzyme linked 

immunosorbent assay) kits. All procedures were conducted according to the 

manufacturer's recommendations and in standard laboratory settings. Values are 
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reported as the mean plus or minus the standard deviation (SD). The statistical analysis 

was conducted using anova and LSD to assess the differences between groups that were 

significant. P values of 0.05 or less were considered to have a significant statistical 

significance. 

 This approach enables the accurate measurement of thyroid function and the 

comparison of control and patient groups in a true manner.. 

3. Results  

The study included 100 female patients aged between 25 and 45 years old, all from 

Dhi Qar Governorate, and were divided equally into two groups: Group A were patients 

with total thyroidectomy for thyroid cancer and Group B were healthy females with 

normal thyroid function. The mean ages for both groups were comparable (34.96 ± 6.00 

for Group A and 35.06 ± 5.6 for Group B) so age would not be a confounding variable. 

Thyroid function tests did reveal significant differences between the two groups. Group 

A also showed very low levels of serum triiodothyronine (T3) and thyroxine (T4) as 0.47 

± 0.10 ng/ml and 88.11 ± 8.73 nmol/L, respectively, compared to control group values of 

1.23 ± 0.27 ng/ml for T3 and 115.69 ± 15.75 nmol/L for T4. On the contrary, levels of thyroid-

stimulating hormone (TSH) were highly elevated in the group of patients (8.27 ± 1.03 

µIU/mL) compared to the control group (2.84 ± 0.09 µIU/mL). These values were 

statistically significant (P ≤ 0.05), as evident from LSD testing and denoted by varying 

letter notations within the results. This hormonal pattern within Group A suggests that 

the individual is suffering from hypothyroidism, as would be expected following removal 

of the thyroid gland through surgical intervention. The depressed T3 and T4 levels are the 

loss of endogenous hormone secretion, and the elevated TSH is secondary to the 

pituitary's compensatory attempt to stimulate a non-existent or non-functioning thyroid. 

These findings validate the physiological consequence of thyroidectomy and the utility of 

postoperative hormone monitoring. 

 

Table 1. Characteristic data for studied groups 

Groups No 
   Age 

Mean±SD 
Thyroid condition 

A 50 34.96±6.00 total thyroidectomy for cancer 

B 50 35.06±5.6 
A healthy body and a healthy thyroid 

gland 

 

Table 2. Thyroid Function Tests for studied groups 

 

Groups 

 

 Parameters 

N

O.    

T3 (ng/ml) 

Mean± SD 

T4  (nmol/L) 

Mean± SD 

TSH  

(µIU/mL) 

Mean± SD 

A 50 0.47 ± 0.10b 88.11 ± 8.73b 8.27 ± 1.03a 

B 50 1.23 ± 0.27a 115.69 ± 15.75a 2.84 ± 0.09 b 

LSD  0.19 17.40 3.35 
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*Results represent mean ± standard deviation (S.D)      

* Means that have different letters in the same row are considered to be different (p ≤ 0.05)..    

*(L.S.D) least significant difference. 

* (a, b, c): Different symbols show a significant decrease in results 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. T3 serum level of patient group and control group 

 
 

Figure 2. T4 serum level of patient group and control group 
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Figure 3. TSH serum level of patient group and control group 

4. Discussion 

      Thyroid cancer surgery is primarily employed to address recurring neck metastases 

and to have selected metastases removed. The recurrence of neck symptoms is typically 

caused by the thyroid bed or other lymph nodes in the region. Despite this, late recurrence 

is uncommon after a diagnosis is made. In one study with a 40-year follow-up period, 35% 

of the patients experienced a recurrence. Two-thirds of the recurrences that occurred after 

ten years of treatment were located in this region. For patients with large 

lymphadenopathy or who have recurring neck issues, the first-line treatment is surgery. 

After surgery, additional radioactive iodine therapy (if the recurring tumor has already 

taken up radioactive iodine) and thyroid hormonesuppressing therapy can be employed. 

One-third to one-half of patients will have no disease with a short term follow up. If the 

larger tumor cannot be located on the post-treatment mammography or the preoperative 

radioiodine scan is negative, additional therapy with radioiodine following surgery is of 

less value and may lead to additional side effects of biotin. The adverse effects of 

additional radioiodine therapy include mouth dryness, nasolacrimal duct blockage, and 

secondary tumors [17], [18]. 

 TSH, its nuclear and cell surface receptors, and anti-thyroid antibodies play a central 

role in the carcinogenesis and growth of most cancers, opening new avenues for research 

and drug development to further improve existing therapies. The thyroid hormones 

triiodothyronine (T3) and thyroxine (T4) are important regulators of metabolism, growth, 

and development. However, their true mechanisms in cancer initiation and progression 

are not fully understood. Studies have demonstrated that TH regulates tumor cell function 

through various genomic and non-genomic pathways. Through genomic pathways, T3 

acts on the thyroid hormone receptor (THR) and interacts with the thyroid hormone 

response element (TRE) on target genes, thereby regulating gene expression [19], [20].  

This outcome is in agreement with the evidence that thyroid hormones have a significant 

role in regulating weight [21]. This investigation examined which body composition 

components have an effect on the weight changes following total thyroidectomy. The 
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participants were not aged differently, had no gender discrepancies, preoperatively had 

normal thyroid function, or postoperatively had a healthy thyroid. Complete 

thyroidectomy leads to a decrease in thyroid hormones. Studies have demonstrated that 

thyroid hormone replacement therapy is typically accomplished by giving patients 

levothyroxine (T4) to increase their low endogenous thyroid hormones [22], [23]. The 

determination of the optimal T4 dosing regimen (low T4) is crucial in patients following 

thyroid surgery, as hypothyroidism typically persists for many years in the majority of 

patients [24].  

 Thyroid hormone replacement therapy (THRT) is a procedure used to treat all types of 

thyroid disease, including hypothyroidism, subtotal thyroidectomy, or total 

thyroidectomy. Typically, hormone replacement therapy involves replacing the missing 

hormone with a sufficient amount that it produces a physiological response. Today, the 

practice of total thyroidectomy is more common, but the utilization of total or near-total 

thyroidectomy in place of subtotal thyroidectomy for the treatment of thyroid conditions 

has increased significantly [25], [26], [27]. One investigation [28], [29] concluded that 28% 

of patients who had permanent hypothyroidism following hemithyroidectomy, 

compared to 100% of patients who had this condition following near total thyroidectomy 

and 87% of patients who had this condition following sub total thyroidectomy at a follow-

up period of 2-15 years. Transient hypothyroidism was present in 46 percent of patients 

who underwent hemithyroidectomy, as opposed to 100 percent of patients who 

underwent near total thyroidectomy and 93% of patients who underwent sub total 

thyroidectomy, respectively. Hypothyroidism is the most common long-term 

complication of total thyroidectomy [30], [31]. 

 This research is in line with our results. The total amount of thyroidectomy has 

increased in importance with the progression of thyroid disease. In some hospitals, the 

total number of thyroidectomies is almost half of the total number of thyroid surgeries. 

However, the importance of total thyroidectomy in the treatment of disease that is 

considered benign is still debatable. Total thyroidectomy is more likely to be considered 

appropriate treatment for patients with MNG if the disease is primarily composed of both 

lobes. If a single lobe is of normal size, the probability of having to take total 

thyroidectomy is less certain. About 10% of patients with unilateral disease will have a 

long-term recurrence, but only half of them require surgery. Hemithyroidectomy is 

appropriate for this type of patient [32], [33], [34]. 

5. Conclusion 

 This research shows that total thyroid excision leads to significant hormonal properties 

that are consistent with hypothyroidism. Patients who had thyroidectomies (group A) had 

lower concentrations of T3 and T4 in their serum and higher concentrations of TSH in 

comparison to healthy individuals (group B). These discrepancies were significant and 

concurred with the expected medical effects of thyroidectomy. The outcomes demonstrate 

the value of frequent thyroid function monitoring following thyroidectomy in order to 

prevent and treat the after effects of postoperative hypothyroidism. 

 

 

 



 1476 
 

  
Central Asian Journal of Medical and Natural Science 2025, 6(4), 1470-1478.                 https://cajmns.centralasianstudies.org/index.php/CAJMNS 

REFERENCES 

[1] S. T. Yu et al., “Gasless single-incision transaxillary endoscopic total thyroidectomy versus conventional open 

thyroidectomy in patients with papillary thyroid carcinoma based on propensity score matching: a case–control 

study,” Surgical Endoscopy, pp. 1–8, 2025. 

[2] M. G. Sijin, “The Single Lateral Incision Total Thyroidectomy (SLITT): Revolutionizing Thyroidectomy–A Pilot 

Study,” J. Contemp. Clin. Pract., vol. 11, pp. 1–10, 2025. 

[3] Y. T. Liu et al., “The preliminary multicenter retrospective study on the efficacy and safety of thermal ablation 

for follicular thyroid neoplasms ≤ 3 cm,” Discover Oncology, vol. 16, no. 1, p. 219, 2025. 

[4] G. A. Taylor et al., “Safety of thyroidectomy in hospitalized patients: A descriptive analysis of the NSQIP 

thyroidectomy-targeted data,” Am. J. Surg., vol. 240, p. 115854, 2025. 

[5] L. Tang and T. E. Angell, “Thyroid cancer,” Semin. Perinatol., vol. 49, no. 2, p. 152042, Mar. 2025. 

[6] A. Cece et al., “Role of Artificial Intelligence in Thyroid Cancer Diagnosis,” J. Clin. Med., vol. 14, no. 7, p. 2422, 

2025. 

[7] J. P. Brito et al., “GLP-1RA use and thyroid cancer risk,” JAMA Otolaryngol. Head Neck Surg., vol. 151, no. 3, pp. 

243–252, 2025. 

[8] M. Jia et al., “Navigating thyroid cancer complexity: the emerging role of EV-derived non-coding RNAs,” Cell 

Death Discov., vol. 11, no. 1, p. 142, 2025. 

[9] M. Jia et al., “Navigating thyroid cancer complexity: the emerging role of EV-derived non-coding RNAs,” Cell 

Death Discov., vol. 11, no. 1, p. 142, 2025. 

[10] T. Liao et al., “A spatially resolved transcriptome landscape during thyroid cancer progression,” Cell Rep. Med., 

vol. 6, no. 4, 2025. 

[11] N. C. Deziel et al., “Perinatal Exposures to Ambient Fine Particulate Matter and Outdoor Artificial Light at Night 

and Risk of Pediatric Papillary Thyroid Cancer,” Environ. Health Perspect., vol. 133, no. 5, p. 057026, 2025. 

[12] D. Anggraini and M. Fharel, “Peran Thyroid Stimulating Hormone pada Bayi Baru Lahir,” Sci. J., vol. 4, no. 1, 

pp. 23–29, 2025. 

[13] A. M. Dilshodovna and S. Singh, “Thyroid Disorders and Pregnancy,” Web Med. J. Med. Pract. Nurs., vol. 3, no. 

4, pp. 295–303, 2025. 

[14] H. Priyanto et al., “Neonatal Thyroid-Stimulating Hormone Reference Intervals in Multi-Ethnics Population,” 

Children, vol. 12, no. 1, p. 104, 2025. 

[15] L. Giovanella, “Reconciling reference ranges and clinical decision limits: the case of thyroid stimulating 

hormone,” Clin. Chem. Lab. Med., 2025. 

[16] L. Giovanella, “Reconciling reference ranges and clinical decision limits: the case of thyroid stimulating 

hormone,” Clin. Chem. Lab. Med., 2025. 

[17] T. D. Vico et al., “Systemic Therapeutic Options in Radioiodine-Refractory Differentiated Thyroid Cancer: 

Current Indications and Optimal Timing,” Cancers, vol. 17, no. 11, p. 1800, 2025. 



 1477 
 

  
Central Asian Journal of Medical and Natural Science 2025, 6(4), 1470-1478.                 https://cajmns.centralasianstudies.org/index.php/CAJMNS 

[18] Z. He et al., “Limited value of genetic profiling in guiding radioiodine therapy for metastatic differentiated 

thyroid cancer,” Endocr. Relat. Cancer, vol. 32, no. 5, 2025. 

[19] J. Wang et al., “Correlation between thyroid hormone levels and the incidence and staging of bladder cancer,” 

Eur. J. Med. Res., vol. 30, no. 1, p. 211, 2025. 

[20] S. Cadena-Ullauri et al., “Microbiota dysbiosis impact on the metabolism of T3 and T4 hormones and its 

association with thyroid cancer,” Front. Cell Dev. Biol., vol. 13, p. 1589726, 2025. 

[21] S. U. Celik and C. Konca, “Body composition changes following total thyroidectomy: a one-year follow-up 

study,” Endocrinol. Diabetes Nutr., vol. 70, no. 1, pp. 14–20, 2023. 

[22] M. Hemmati, H. Tabesh, A. Peyghambari, and H. Bazrafshan, “In silico dose adjustment of levothyroxine after 

total thyroidectomy using fuzzy logic methodology: A proof-of-concept study,” Heliyon, p. e12797, 2023. 

[23] S. J. Lee et al., “Five-Year Oncologic Outcome and Surgical Completeness of Transoral Robotic Thyroidectomy 

for Papillary Thyroid Carcinoma: Comparison with Conventional Transcervical Thyroidectomy Using 

Propensity Score Matching,” Ann. Surg. Oncol., pp. 1–9, 2023. 

[24] R. Le Moli et al., “Levothyroxine therapy, calculated deiodinases activity and basal metabolic rate in obese or 

nonobese patients after total thyroidectomy for differentiated thyroid cancer,” Endocrinol. Diabetes Metab., p. 

e406, 2023. 

[25] E. I. Efremidou, M. S. Papageorgiou, N. Liratzopoulos, and K. J. Manolas, “The efficacy and safety of total 

thyroidectomy in the management of benign thyroid disease: a review of 932 cases,” Can. J. Surg., vol. 52, no. 1, 

p. 39, 2009. 

[26] E. S. Azadbakht, “The Many Faces of Instruction: An Exploration of Academic Librarians' Teaching Personas,” 

Commun. Inf. Lit., vol. 15, no. 1, pp. 57–74, 2021. 

[27] J. Kim and C. D. Seib, “Operative Management of Thyroid Disease in Older Adults,” J. Endocr. Soc., vol. 7, no. 7, 

p. bvad070, 2023. 

[28] M. Vaiman et al., “Subtotal and near total versus total thyroidectomy for the management of multinodular 

goiter,” World J. Surg., vol. 32, pp. 1546–1551, 2008. 

[29] L. S. Kristensen, T. Jakobsen, H. Hager, and J. Kjems, “The emerging roles of circRNAs in cancer and oncology,” 

Nat. Rev. Clin. Oncol., vol. 19, no. 3, pp. 188–206, 2022. 

[30] M. Tebyanian and M. Pazokian, “Investigating the Predictive Factors of Hypoparathyroidism after 

Thyroidectomy: A Systematic Review,” Int. J. Med. Rev., vol. 9, no. 3, pp. 298–305, 2022. 

[31] T. T. Kristensen et al., “Weight Gain and Serum TSH Increase within the Reference Range after 

Hemithyroidectomy Indicate Lowered Thyroid Function,” Clin. Study, 2022. 

[32] M. B. M. Kotb, A. M. G. Hemdan, and M. T. Ayoub, “Thyroid autotransplantation after total thyroidectomy in 

benign thyroid diseases,” Egypt. J. Hosp. Med., vol. 89, no. 1, pp. 5544–5549, 2022. 

[33] J. Kim and C. D. Seib, “Operative Management of Thyroid Disease in Older Adults,” J. Endocr. Soc., vol. 7, no. 7, 

p. bvad070, 2023. 



 1478 
 

  
Central Asian Journal of Medical and Natural Science 2025, 6(4), 1470-1478.                 https://cajmns.centralasianstudies.org/index.php/CAJMNS 

[34] O. A. Adly, M. A. El-Sayed, M. S. Ibrahim, and A. R. Shalaby, “Functional Capacity and Outcome of Auto-

transplantation of Thyroid Gland Tissue after Total Thyroidectomy for Benign Thyroid Disease,” Suez Canal 

Univ. Med. J., vol. 26, no. 4, 2023. 

 

 


