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Abstract

Objective: Thyroidectomy is an essential component in the treatment of thyroid cancer. But taking
out the thyroid gland can have a big effect on metabolic balance because it stops the body from
making thyroid hormones. The goal of this study was to look at the metabolic changes that happen
following thyroidectomy in people with thyroid cancer. It focused on the function of the liver and
kidneys, the regulation of glucose, the lipid profile, the levels of electrolytes, and the activity of
lipoprotein lipase (LPL).

Methods: We looked at 50 people who had their thyroids removed and compared them to healthy
people of the same age. Six months after surgery, blood samples were taken. We assessed
biochemical markers like liver enzymes (ALP, AST, ALT), fasting blood glucose, lipid profile,
electrolytes (Na, Ca), renal parameters (urea, creatinine), and LPL activity. We used SPSS v27 and
GraphPad Prism v9 for statistical analysis. We used T-tests or Mann-Whitney U-tests as needed and
also did correlation analysis.

Results: Patients had high alkaline phosphatase levels (mean: 125 U/L), borderline impaired fasting
glucose levels (mean: 101 mg/dL), and very high levels of dyslipidemia (mean total cholesterol: 300
mg/dL; triglycerides: 356 mg/dL). There was a small drop in LPL activity (mean: 8.4 U/L).
Hyponatremia and hypocalcemia were examples of electrolyte abnormalities that were probably
caused by temporary hypoparathyroidism. Most of the kidney parameters were normal; however,
there were small increases in urea and creatinine levels. Age was more strongly linked to changes in
metabolism than sex.

Conclusion: Thyroidectomy causes major metabolic problems, especially with the metabolism of
lipids and glucose. To lower long-term hazards, especially in elderly patients, it is best to keep an eye
on metabolism all the time and use hormone replacement solutions that are tailored to each person.
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1. Introduction

The prevalence of thyroid cancer, the predominant endocrine malignancy, has significantly escalated
during the last few decades [1]. Thyroidectomy, which is the surgical removal of the thyroid gland, is
an important part of treating thyroid cancer [2]. The thyroid gland plays a very important function in
controlling metabolism by making thyroid hormones, tritodothyronine (T3) and thyroxine (T4).
These hormones have a large effect on body work. Thyroidectomy requires lifelong thyroid hormone
replacement treatment to maintain metabolic equilibrium, it eliminates the body's ability to produce
thyroid hormones. After a thyroidectomy, metabolic alterations are affected by things such as
changes in thyroid hormone levels, TSH suppression is needed to treat cancer, and the use of other
treatments like radioactive iodine[3]. These changes are seen in several methods, such as changes in
energy and variations in basal metabolic rate caused by thyroid hormone 1evelabnormalities [4].

Defects with glucose metabolism could be due to insulin resistance or changes in glucose
homeostasis. Lipid Metabolism Dysregulation: increases levels of triglycerides and cholesterol,
which can lead to heart defects [5]. alterations in body structure: more fat mass, less lean body
mass, and weight changes that were not expected. Concerns about bone health: TSH suppression
therapy often makes bone density loss worse [6]. A perfect evaluation of metabolic alterations can
enhance thyroid hormone replacement therapy, mitigate the risk of related comorbidities, and
formulate customized interventions for afflicted patients. Lipoprotein lipase is one of the key
enzymes that breaks down triglycerides in lipoproteins into free fatty acids; this is a major part of
lipid metabolism [7]. Changes in thyroid hormones after a thyroidectomy could affect LPL activity,
which could modify lipid profiles, energy balance, and metabolic health [8]. This study seeks to
assess the metabolic changes seen in thyroid cancer patients post-thyroidectomy. The study aims to
improve clinical strategies for treating the metabolic consequences of thyroidectomy and facilitate
improved outcomes for thyroid cancer survivors by examining critical factors such as lipid profiles,
glucose metabolism, body composition, and bone health.

2. Methods section

An amount of 5 mL from venous blood was withdrawn from each subject under aseptic conditions,
about 50 serum samples were collected from people who had their thyroid gland removed and 50
samples from normal people as a control group. The samples included different age groups ranging
from 27 to 65 years, between men (27) and 23 women. The collection period was between April to
November 2024 from Al-Amal National Oncology Hospital, Al-Andalus Hospital and Al-Dawli Al-
Ahli Hospital. Follow-up periods for 6 months. Statistical Package for the Social Sciences 27 (Spss)
has been used for descriptive statistics and graph pad prism 9 has been used for normality test,
comparison between groups, correlation and drawing figures. The data that exhibited a normal
distribution presented as mean + standard deviation (SD) and the T-test used utilized, while for data
that exhibits non-normally distributed data the Mann-Whitney test was utilized and presented as
medians and Interquartile range. As some parameters are normally distributed and others aren’t the
spares man correlation has utilized.

3. Results and Discussion Section

Demographic Characteristics: A total of 50 post-thyroidectomy patients were enrolled, comprising 27
males (54%) and 23 females (46%), aged between 27 and 65 years. Males had a significantly higher
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mean age compared to females (53.7 £ 7.39 years vs. 46.0 + 10.73 years; p < 0.004). Age distribution
revealed that the majority of male participants were within the 56—65-year age group (44.4%),
whereas most female participants were younger, with 47.8% falling within the 25-45 year range as
showed in Fig. 1. Thyroidectomy, especially in thyroid cancer patients, causes major metabolic
changes due to the abrupt stop of endogenous thyroid hormone synthesis [9]. This study showed
thyroid hormone pull and the body's adaptive mechanisms by measuring liver and renal function,
glucose concentrations, electrolyte equilibrium, lipid profiles, and LPL enzyme activity.
Considerations of gender and age. Men were older (mean age 53.7 vs. 46.0 in women), which may
have confounded metabolic outcomes. Age affects insulin sensitivity, lipid metabolism, and hormone
replacement therapy. Age-related bias must be considered in future research because older men may
have more metabolic disturbances. The results of a thyroidectomy can differ depending on factors
such as the patient's age, gender, metabolic rate, and hormonal balance. Due to inherent differences
in recovery between age groups, treatment efficacy may differ accordingly. Instead of gender-
specific metabolic effects, the confounding variable age could account for some of the observed
disparities between the sexes [10]. Men in their 56s and 70s make up the bulk, accounting for 44.4%.
The male population between the ages of 25 and 45 comprises just 18.5%. Many women are
younger, with 47.8% aged 25-45. Due to age inequality, this study has older men than women [11].
These findings' future implications. The mean age of males is significantly higher than females (p-
value < 0.004). The 56-65 age group has more men than the 25-45. Age may affect metabolic
outcomes after thyroidectomy, so future studies should account for age. The findings of this study
confirm that thyroidectomy induces multifaceted metabolic changes in thyroid cancer patients.

Estimation Plot
70
o 38%. 3t Z
....2'-._ ...... T EEERETEEEE -0 =
50— 3 - "
TU]....8%e% a2 | L ... =
s "o 0 £
40— % =
- t § e
o® - -20 =
30 : &
- 30 2
20 T T T
Male Female Female
Male

Fig. 1 Age Distribution among Male and Female Participants

The biochemical data from the Liver Function Tests demonstrate that metabolism changes after
thyroidectomy. The most important alteration is that ALP levels go up, which is consistent with
changes in bone turnover or parathyroid hormone dynamics. The liver enzymes (AST and ALT) stay
the same, and the liver function is average, with ALP at 140 U/L, 45 U/L, and 151 U/L. The median
level of AST was 16 U/L, with a minimum of 12 U/L and a high of 50 U/L. The median level of
ALT was 20 U/L, with a minimum of 10 U/L and a maximum of 80 U/L.., as shown in Table 1. High
levels of liver enzymes (ALP, AST, and ALT) can mean minor liver stress or alterations in bone
turnover. This could be because of stopping hormones or TSH suppression medication [12]. These
patterns align with the research conducted by Zhou et al. [13], , which noted hepatic fat buildup and
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elevated enzyme levels during RAI and levothyroxine treatment. An increase in ALT may be a sign
of how the liver cells adjust to changes in metabolism. There was also a problem with how glucose
was used, as seen by borderline high fasting blood glucose levels. Jing supports the idea that this
could happen because insulin sensitivity goes down after surgery [14], which connects hypothyroid
conditions to weight gain and defects with glucose regulation. The age difference in the sample—
older males compared to younger females—may have messed up the results, especially for glucose

and lipid indices, since age has a big effect on metabolic rate and hormone response.
Table 1: Serum Liver Enzyme (ALP, AST, ALT) in Post-Thyroidectomy Patients

Alkaline Phosphatase | Aspartate Aminotransferase Alanine Aminotransferase
(ALP) U/L (AST)U/L (ALT) UL

Mean 125 20.7 26.7

Std. deviation 32.0 9.40 19.2
Std. error of the 450 133 271

mean

Median 140 16.0 20.0
25% Percentile 110 15.0 10.0
75% Percentile 147 25.0 40.3
Minimum 45.0 12.0 6.00
Maximum 151 50.0 80.0
Range 106 38.0 74.0

Results of Urea and Creatinine Renal Function Tests Display The average levels of urea were
3549.48 mg/dL, the lowest was 16 mg/dL, and the highest was 48 mg/dL. The average levels of
creatinine were 1.28 mg/dL, the lowest was 0.40 mg/dL, and the highest was 1.90 mg/dL, as shown in
Fig. 2 [15]. There were significant electrolyte imbalances, such as hyponatremia and hypocalcemia,
which could be signs of temporary hypoparathyroidism or SIADH. These results are in line with
what Van Uytfanghe et al [7] found [13], they stress keeping an eye on calcium levels after surgery
to avoid defects from parathyroid damage. This study found that most patients have calcium levels
that are close to normal six months following surgery, but a considerable number of them have
metabolic problems that last, like as hyponatremia and hypocalcemia [14]. The differences in
electrolyte profiles show that personalized postoperative care and follow-up with an endocrinologist
are important to avoid problems and improve long-term results for those who have survived thyroid
cancer. [16]. The significant rise in total cholesterol and triglycerides, alongside reduced LPL
activity, highlights disrupted lipid metabolism. Although correlations between LPL and lipid
parameters were not statistically significant, a weak negative trend between LPL and triglycerides
suggests impaired lipid clearance [17]. Similar mechanisms have been reported in studies from Iraq
and internationally, attributing dyslipidaemia to thyroid hormone deficiency and reduced lipolytic
activity [18].
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Fig. 2 Mean Serum Urea and Creatinine Levels in Post-Thyroidectomy Patients.

And Fasting Blood Glucose (FBS) showed by the mean FBS among thyroidectomy participants
was 101+19 mg/dl, the minimum was 70 mg/dl and the maximum was 140 mg/dl as presented in
Table 2.

Table 2: Fasting Blood Glucose Characteristics among Post-Thyroidectomy Patients

FBS mg/dl
Mean 101
Std. deviation 19.0
Std. error of the mean 2.68
Median 95.0
25% Percentile 80.0
75% Percentile 119
Minimum 70.0
Maximum 140
Range 70.0

Table 3 shows Electrolyte Levels by the mean levels of NA, which were 1094+17.7 mmol/L with a
minimum of 50 mmol/L and a maximum was 135 mmol/L, while the mean levels of Ca were
8.36+1.44 mg/dl, minimum of 5.5 and a maximum of 10.7.

Table 3: Serum Electrolyte Levels (Sodium and Calcium) in Thyroidectomy Patients

Na mmol/L Ca mg/dl
Mean 109 8.36
Std. deviation 17.7 1.44
Std. error of the mean 2.51 0.203
Median 114 8.80
25% Percentile 99.8 7.00
75% Percentile 120 9.48
Maximum 135 10.7
Minimum 50.0 5.50
Range 85.0 5.20
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Also, the mean levels of LPL (Lipoprotein Lipase Activity) among post-thyroidectomy
participants were 8.40+1.47 U/L, the minimum was 5.30 U/L and the maximum was 11.3 U/L as
presented in Table 4.

Table 4: Lipoprotein Lipase (LPL) Activity in Patients Six Months Post-Thyroidectomy

LPL Activity (U/L) Post-Thyroidectomy (6 months)
Mean 8.40
Std. deviation 1.47
Std. error of the mean 0.208
Median 8.45
25% Percentile 7.33
75% Percentile 9.15
Minimum 5.30
Maximum 11.3
Range 6.00

Whereas, Fig. 3 shows the mean levels of Lipid Profile, Total Cholesterol 300 mg/dL with a
minimum of 268 mg/dL and maximum 323 mg/dL, while Triglycerides mean levels 356 mg/dL and
the minimum 328 mg/dL and maximum 392 mg/dL.
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Fig. 3 Mean Levels of Total Cholesterol and Triglycerides after Thyroidectomy

The correlation between LPL Activity (U/L) Post-Thyroidectomy and Triglycerides was weak
negative r= -0.252, while the association between LPL Activity (U/L) Post-Thyroidectomy with
Total Cholesterol Total Cholesterol was weakly positive, 0.057. And the correlation between
Triglycerides with Total Cholesterol is weakly negative r=1r=-0.191. All these correlations were non-
significant.: ..Renal parameters remained within normal limits for most participants, although slight
increases in urea and creatinine were observed. These may relate to altered protein metabolism or
hemodynamic changes during the post-operative period, as also noted by Ahmed et al [19]. The
descriptive statistics demonstrate that most thyroid cancer patients achieve stable LPL activity levels
within the physiological range by six months post-thyroidectomy. Also, the observed variability
underscores the need for individualized metabolic monitoring, especially in patients with borderline
or low enzyme activity that may be at increased risk of lipid abnormalities [20].
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According to the statistics, it seems that the subjects of thyroid surgery are undergoing great
metabolic alterations, particularly lipid and glucose metabolism- most likely, the withdrawal of the
hormone and the subsequent endocrine response of the body [21]. These effects, that are typically
not evident, may place the patients in danger of heart illness and metabolic issues in case they are not
monitored [22]. These findings indicate that lipid metabolism is altered slightly following
thyroidectomy and LPL may be associated with the level of triglycerides in a direction that is rather
anti-intuitive [23]. Similar to confounding factors, you see.

The results can be completely altered by such things as the common stuff- thyroid hormone
replacement therapy, nutrition, or kidney functioning [24], [25]. that the distinctions between the
patients in the reaction of their endocrine and metabolic systems to thyroidectomy may complicate
the associations. Thus, we should conduct bigger studies and have tighter control of the hormone
variables to determine what exactly LPL is doing with lipid homeostasis following a thyroidectomy.
[26]. These findings demonstrate the significance of continuing to monitor the level of metabolism
and creating an individualized hormone replacement regimen following thyroid surgery. The
research needs to expand on age and sex controls and examine long-term trends of both the positive
and the negative endpoints beyond the 6 months of follow-up.

Table 5: The correlation coefficients between the activities of LPL and the lipids (triglycerides and total
cholesterol) are as follows.

TGs TCs
r -0.252 0.0579
LPL P-value 0.076 0.689
-0.191
r
TGs
P-value 0.182
-0.191
r
TCs
P-value 0.182

4. Conclusion

Thyroidectomy in thyroid cancer patients leads to measurable alterations in liver enzymes, lipid
profiles, glucose metabolism, and electrolyte levels. These results also point to the need for a review
as time passes with age.
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