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Abstract 

Objectives: To find out the factors determining hypocalcaemia and hypomagnesaemia following 

total thyroidectomy 

 

Materials: In the years 2022–2023, this prospective cross-sectional study comprising of 80 patients 

was carried out at the Shaikh Zayed Hospital in Lahore. This includes every patient who had a total 

thyroidectomy. Information was obtained about various factors affecting serum calcium and 

magnesium after total thyroidectomy. 

 

Results: The patients' average age was 39.21± 5.12 years. In 28.75% of cases, recurrent thyroid 

disease was discovered. The surgery took an average of 96.12 ±15.31 minutes. The average calcium 

levels before and after surgery were 7.8 ±3.18 mg/dl and 8.3 ±2.17 mg/dl, respectively. The average 

magnesium levels after surgery were 1.5 ±2.41 mg/dl. In 23 patients, central lymph node dissection 

was performed. According to histopathology, 41.25% of patients had malignant disease and 33.75% 

of patients had benign disease. Recurrent thyroid disease (p 0.001 for hypocalcemia), surgery lasting 

longer than 130 minutes (p 0.03 for hypocalcemia, p 0.0001 for hypomagnesemia), preoperative 

hypocalcemia (p 0.001 for hypocalcemia, p 0.0001 for hypomagnesemia), dissection of the central 

lymph nodes (p 0.03 for hypocalcemia, p 0.0001 for hypomagnesemia), and disease histopathology 

(p 0.03 for hypocalcaemia, p 0.001 for hypomagnesemia) are the factors that affect postoperative 

hypocalcaemia and hypomagnesemia. 

 

Conclusion: Postoperative hypocalcaemia and hypomagnesaemia are significantly correlated with 

preoperative hypocalcaemia, central lymph node dissection, surgery lasting longer than 130 

minutes, and malignant thyroid histopathology. Recurrent thyroid disease is positively correlated 

with postoperative hypocalcemia. Gender and mean age have no impact on postoperative 

hypocalcaemia and hypomagnesemia. Postoperative hypomagnesaemia was unaffected by recurrent 

thyroid disease. 
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Introduction 
A thyroidectomy involves little blood or fluid loss and is a clean surgical procedure. For a variety of 

thyroid pathologies, total thyroidectomy has been determined to be the ideal procedure. 

Hypocalcaemia is the most frequent side effect following surgery. One of the most common post-

operative complications following a total thyroidectomy is hypocalcaemia, which can lead to severe 

symptoms, anxiety, and longer hospital stays for the affected patients. Short-term hypocalcaemia, 

which is frequently seen following surgery, usually reacts well to replacement medication in a 

matter of days or weeks. If, after six months, hypocalcaemia does not return to normal (1.3–3% of 

cases), it is deemed permanent. 4,5. Calcium levels have a direct impact on the homeostasis of 

magnesium ions.3 The most frequent side effect of total thyroidectomy is temporary hypocalcaemia, 

which ranges in incidence from 1.6%   to over 50% according to published literature 1,2.  

 

Hypocalcaemia resulting from a decline in parathyroid function has been linked to magnesium 

deficiency. The observed phenomenon could be attributed to various factors such as insufficient 

PTH production or release, decreased bone response to PTH, increased calcitonin action, reduced 

bone response to PTH, or a primary alteration in the solubility, growth rate, or dissolution of bone 

crystals 6. Magnesium functions as an enzyme cofactor and is an essential component of the human 

metabolic pathway. It has been suggested that magnesium may influence the amount of calcium by 

modifying PTH secretion, PTH receptor sensitivity, and renal calcium excretion. It is approved for 

post-thyroidectomy hypomagnesemia to lower PTH production, PTH receptor affinity, and vitamin 

D production—all of which can result in hypocalcemia.7,8,9. About 10–72% of patients have 

postoperative hypomagnesemia.10. It has been discovered that PTH resistance on organs also 

develops when magnesium levels drop below a particular threshold.11 

 

Materials and Methods 
In the years 2022–2023, this prospective cross-sectional study was carried out at the Shaikh Zayed 

Hospital in Lahore. This includes every patient who had a total thyroidectomy. Every patient's 

demographic and pathologic information, along with their serum levels of calcium prior to and 

following surgery, were documented. Serum magnesium level is also noted following total 

thyroidectomy. Patients with kidney disease (creatinine above 1.5 mg/dl), chronic liver disease and 

history of repeated blood transfusions, osteoporosis or any bone pathology affecting serum calcium 

and magnesium levels  were excluded, as well as those with albumin levels less than 3 gm/dl. All 

patients received sufficient information about the type of surgery they would be having and any 

potential complications before the procedure. The Ethics Committee of Shaikh Zayed Hospital gave 

its approval to the study. 
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Results 

The patients' average age was 39.21± 5.12 years. In 28.75% of cases, recurrent thyroid disease was 

discovered. The surgery took an average of 96.12 ±15.31 minutes. The average calcium levels 

before surgery were 7.8 ±3.18 mg/dl and 8.3 ±2.17 mg/dl, respectively. The average magnesium 

levels after surgery were 1.5 ±2.41 mg/dl. In 23 patients, central lymph node dissection was 

performed. According to histopathology, 58.75% of patients had malignant disease and 41.25% of 

patients had benign disease (Table 1). 
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Mean age 39.21 ± 5.12 

Recurrent thyroid disease 23/80 (28.75%) 

Mean duration of surgery 96.12 ±15.31 (min) 

Mean preoperative calcium levels 7.8 ±3.18 mg/dl 

Mean postoperative calcium levels 8.3 ±2.17 mg/dl 

Mean postoperative magnesium levels 1.5 ±2.41 mg/dl 

Central lymph node dissection 23 

Histological nature of disease 

Benign 

Malignant 

 

33/80 (41.25%) 

47/80 (58.75%) 

Table 1. Demographic and Clinical profile of Patients 

 

Recurrent thyroid disease (p 0.001 for postoperative  hypocalcemia), surgery lasting longer than 130 

minutes (p 0.03 for postoperative hypocalcemia, p 0.0001 for hypomagnesemia), preoperative 

hypocalcemia (p 0.001 for hypocalcemia, p 0.0001 for hypomagnesemia), dissection of the central 

lymph nodes (p 0.03 for hypocalcemia, p 0.0001 for hypomagnesemia), and disease histopathology 

(p 0.03 for hypocalcemia, p 0.001 for hypomagnesemia) are the factors that affect postoperative 

hypocalcaemia and hypomagnesemia (Table 2). 

 
  Postoperative 

hypocalcaemia 

(8.5 mg/dl) 

P value Postoperative 

hypomagnesaemia 

(1.7 mg/dl) 

P value 

Age(years) 20-60     

Gender 

Male 

Female 

 

49 

31 

 

04/49 

12/31 

 

0.5 

 

3/49 

1/31 

 

0.71 

Recurrent Thyroid disease 23 11/23 0.001 4/23 2.178 

Duration of surgery >130 min 39 21/39 0.03 17/39 0.0001 

Preoperative calcium <8.5 mg 61 49/61 0.001 39/60 0.0001 

Central lymph node dissection 

 

23 11/23 0.03 14/23 0.0001 

Histopathology 

Malignant 

Benign 

 

47 

33 

 

30/47 

0/33 

 

0.03 

 

25/47 

1/33 

 

0.001 

      

Table 2. Showing association of different factors to postoperative hypocalcaemia and 

hypomagnesaemia following total thyroidectomy 

 

Discussion 

58.75% of patients in the current study had histopathology-confirmed malignant disease. In 

malignant disease, the incidence of hypocalcemia and hypomagnesemia was 63.82 % (p 0.03) and 

53.19 % (p 0.001), respectively. Since total thyroidectomy offers complete tumor resection and a 

low recurrence rate, it is the primary treatment for malignant lymphoma and thyroid cancer. 

However, due to the extensive surgical scope of malignant thyroid disease and the requirement for 

lymph node dissection, prolonged surgical stimulation increases the release of calcitonin, which 

lowers blood calcium levels. Furthermore, because the upper parathyroid glands are situated on the 

posterior and upper sides of the thyroid's upper pole, it is difficult to retain the parathyroid glands 

during a total thyroidectomy for lymph node dissection. This is especially true of the two pairs of 

parathyroid glands in the lower pole. The position is easily identifiable and comparatively fixed. 

Patients' parathyroid gland positions differ significantly from one another.12,13. In line with our 

findings, Li Y-J et al. showed that patients who had a total thyroidectomy had a higher incidence of 

transient hypocalcemia. 14. Transient hypocalcemia was more common following total 
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thyroidectomy than in the group undergoing completion thyroidectomy (26.1% and 13.2%, 

respectively), while permanent hypocalcemia was more common in the group undergoing 

completion thyroidectomy than in the total thyroidectomy group (15.8% and 11.7%, respectively). 

These findings were reported by Bumber, B. et al.15. According to research by Randall et al., 

hypocalcaemia was more common following a total thyroidectomy than a unilateral thyroid 

lobectomy 16. In fact, hypomagnesaemia and hypocalcaemia were significantly correlated in a 

prospective study conducted on a group of fifty patients who had undergone total thyroidectomy, 

according to Wilson et al.17. Due to the extensive surgical scope and the requirement for the removal 

of neck lymph nodes, pathological type is one of the most significant risk factors. This increases the 

likelihood that patients with malignant tumors undergoing thyroid surgery alone will experience 

hypocalcaemia and persistent hypoparathyroidism.25 

 

Wilson et al. hypothesized that decreased absorption of magnesium in the kidney and intestine as a 

result of postoperative hyperparathyroidism and hemodilution brought on by intravenous 

rehydration could be the cause of postoperative hypomagnesaemia. Following thyroidectomy, 

patients frequently experience hypocalcemia in addition to hypomagnesemia. After total 

thyroidectomy, hypomagnesaemia was 19.80% of the time, and it is much more common in 

hypocalcemic patients. Furthermore, compared to patients with normomagnesemia, those with 

hypomagnesaemia had a 4.66-fold increased risk of hypocalcaemia 18,19,20. 

 

In this study, preoperative hypocalcemia was significantly correlated with both postoperative 

hypocalcemia and hypomagnesemia (p = 0.001 and p = 0.000, respectively). Similar in their 

chemical makeup, calcium and magnesium ions are regulated by the same homeostasis system, 

which includes intestinal absorption, renal tubule reabsorption, and excretion21. Magnesium ions 

and calcium ions interact in these regulatory systems22. In order to influence the calcium balance in 

vivo, magnesium ions can participate in the synthesis of 1,25-dihydroxyvitamin D3, which in turn 

affects the sensitivity of target organs to PTH. They can also regulate the synthesis and/or secretion 

of PTH23.  By increasing PTH secretion, controlling PTH receptor sensitivity, and regulating renal 

calcium excretion, magnesium affects the levels of calcium ions in the blood.24 

 

Multiple adhesions to surrounding structures have been associated to recurrent thyroid disease, 

which may necessitate aggressive manipulations to remove the thyroid gland, potentially damaging 

numerous structures, including the parathyroid gland and RLN. Patients who undergo multiple 

thyroid disease surgeries are more likely to experience damage to their parathyroid glands than 

those who only undergo one procedure.25,26,27 

Central lymph node dissection (LND) is associated with transient hypocalcemia (p 0.03) and 

hypomagnesemia (0.001). According to Moley and de Benedetti, proper dissection of the central 

node is typically linked to anatomical and/or blood supply problems for the parathyroid glands, 

particularly the inferior parathyroids28 

 

The risk of both temporary and permanent postoperative hypoparathyroidism is significantly 

increased by central lymph node dissection, and more specifically by bilateral CLND. Patients with 

LND had a higher rate of transient hypoparathyroidism than patients without LND (p < 0.001) 29. 

Postoperative hypoparathyroidism is the primary cause of hypocalcemia, and patients with PTC who 

have had TT + central lymph node dissection are more likely to experience hypoparathyroidism and 

hypocalcemia following surgery.30 

According to the current study, a mean surgery duration longer than 130 minutes is linked to a 

higher risk of hypocalcemia (p 0.03). A study by Sonne-Holm et al. aims to illustrate the 

relationship between the length of surgery and the hypoparathyroidism risk. Subgroups of patients 

were created according to how long the surgery lasted: <60, 60–120, 120–180, 180–240, or >240 

minutes. Hypoparathyroidism was found in 33, 31, 41, 51, and 62% of cases, respectively 31.  A 

longer than 120-minute surgery most likely results in ischemic changes to the parathyroid glands 
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because of reduced blood flow. Thus, the conclusion that a lengthy surgical stay is a predictor of 

persistent hypoparathyroidism is consistent with the aforementioned Kim et al. The current study 

shows that low parathyroid hormone subsequently causes a decrease in serum levels of magnesium 

and calcium.32 

 

Conclusion 

Postoperative hypocalcemia and hypomagnesaemia are significantly correlated with preoperative 

hypocalcemia, central lymph node dissection, surgery lasting longer than 130 minutes, and 

malignant thyroid histopathology. Recurrent thyroid disease is positively correlated with 

postoperative hypocalcemia. Gender and mean age have no impact on postoperative hypocalcemia 

and hypomagnesemia. Postoperative hypomagnesemia was unaffected by recurrent thyroid disease. 
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