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ABSTRACT 

Background: Due to its prevalence and the absence of well-established preoperative indicators, hypoparathyroidism poses 

a significant problem. Objective: This study aimed to find characteristics that predict hypocalcemia after total 

thyroidectomy was the primary goal of this investigation. 

Patients and methods: In this prospective analysis, 123 patients who were candidates for a thyroidectomy were enrolled. 

Early hypocalcemia symptoms and potential risk factors were monitored in these individuals. 

Results: The mean age of the studied patients was 47.22 ± 12.2 years. Hypocalcemia was significantly evident in the age 

group between 40-50 years. Results showed that recurring goiter, Grave's disease, malignant goiter and block neck 

dissection were significantly correlated with postoperative hypocalcemia. 

Conclusion: Malignant goiter, Grave’s disease (GD) and recurrent goiter are independent risk factors for post total 

thyroidectomy hypocalcemia. 
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INTRODUCTION 

Serious significant bleeding and vocal cord palsy, 

either transient or permanent, are adverse effects that may 

occur after total thyroidectomy (TT). While thyroid 

surgery is safe, hypocalcemia is a typical adverse effect [1, 

2]. As a therapy for cancer, TT has become more popular 

in recent decades. Multinodular goitre, GD, and 

Hashimoto's thyroiditis are among the benign disorders 

that it is used to treat [3, 4].The parathyroid gland's activity 

has a direct impact on blood calcium levels [5, 6]. 

 It is possible that the parathyroid gland's location is 

the primary factor contributing to its destruction. In the 

loose connective tissue between the true and false 

capillaries, close to the posterior margin of the thyroid's 

lateral lobe, are most of the parathyroid glands. When 

blood flows to the parathyroid gland, it does so via the 

inferior thyroid artery and anastomosis with the superior 

thyroid artery. Out of the total number of arteries that 

supply the thyroid gland, only 80% actually get to the 

parathyroid gland. Damage to the parathyroid gland may 

occur as a consequence of vascular spasm caused by 

careless surgical procedures or clamping the inferior 

thyroid artery at the thyroid gland's inferior pole [7]. 

Patients who had thyroid surgery may be 

complicated by transient hypocalcemia. 

Hypoparathyroidism, either temporary or permanent can 

be caused by injury, devascularization, and removal of the 

parathyroid gland, which results in post-thyroidectomy 

hypocalcemia. This process may also be influenced by 

other factors, such as a vitamin D shortage, an abrupt rise 

in serum calcitonin levels (due to gland manipulation 

during surgery), or a condition known as "hungry bone 

syndrome" [8, 9]. Two potential causes that should be 

considered are hypocalcemia due to dilution and 

hypocalcemia caused by post-operative alkalosis, which 

results from hyperventilation due to postoperative pain 
[10]. Even yet, the most effective way to reduce the risk of 

postoperative hypocalcemia is to have a thorough 

understanding of thyroid anatomy with reference to the 

parathyroid glands' embryonic genesis [11]. The rate of 

hypocalcemia has declined with the development of 

parathyroid preservation methods. However the rate of 

temporary hypocalcemia remains between 6.9 and 49.0% 

of patients undergoing TT [12, 13]. 

The ability of a surgeon to anticipate hypocalcemia 

following a thyroidectomy is crucial for postoperative 

care. Prompt identification of any potential hypocalcemia 

risk will shorten hospital stays and minimize pointless 

testing. Treatment with calcium and vitamin D 

supplements might delay the start of symptoms [8, 14]. 

Numerous research with varying conclusions 

attempted to determine the risk factors of post-TT 

hypocalcemia (EH). The prevalence of post-operative 

hypoparathyroidism and the paucity of reliable 

preoperative predictors continue to provide a clinical 

dilemma for thyroid surgeons [9]. The grey area about the 

predictive factors of post TT hypocalcemia, which is why 

the authors felt compelled to do this research. 

 

PATIENTS AND METHODS 

Study design: The current prospective study was 

conducted throughout the period from January 2020 to 

November 2023. Eligible patients included in this study 

were recruited and operated on at Benha University 

Hospital.  

Sample size: This study's primary endpoint, the 

frequency of postoperative hypocalcemia, was used to 

determine the sample size. The G power 3.1 program was 

used to calculate the following: a power of 80%, an effect 

size of 0.7, a P value of 0.05, and a sample size of 123. 
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(Universities, Dusseldorf, Germany). The current 

prospective study included 123 patients eligible for total 

thyroidectomy. (e.g., Multinodular goiter, GD , malignant 

thyroid disease). 

Exclusion criteria: Patients with preoperative 

hypercalcemia or hypocalcemia due to any cause as well 

as patients with renal failure. Patients with neck 

radiotherapy or those refusing to be included. 

All studied cases were subjected to the following: 

Detailed history taking, examination and investigations 

including thyroid functions and calcium levels. For all 

included patients conventional total thyroidectomy was 

planned with securing the parathyroid glands using 

classical Kocher collar incision. For patients with 

preoperative diagnosis of thyroid malignancy eligible for 

total thyroidectomy and block neck dissection, a more 

extended J- shaped incision was planned for better 

exposure and feasible dissection with muscle cutting if 

needed. If this maneuver is necessary, the muscles should 

be divided high to preserve their innervation by branches 

of the Ansa cervicalis. 

Postoperative work up: It is standard practice to check 

for signs of nerve damage after thyroid surgery. Two 

times daily, beginning on the day of surgery and 

continuing until the second day after the procedure, 

symptoms of hypocalcemia were documented, along with 

their kind. Mild hypocalcaemia was believed to be 

indicated by symptoms like numbness in the lips or tips 

of the limbs and positive Chvostek's or Trousseau's signs. 

Advanced hypocalcaemia was considered to be indicated 

by symptoms like convulsions, laryngospasm, and 

carpopedal spasm. Measurements taken after surgery 

included phosphorus, serum free T3, free T4, total serum 

hormone, and calcium levels. 

Follow up: 

- Short-term follow up was hypocalcemia symptoms 

at day of operation, serum total and ionized calcium 

levels at post operative day 1. Replacement therapy 

was delayed till histopathology results. 

- Long-term follow up was for 12 months. 

Outcome: 

- Primary outcome: To be successful at total 

thyroidectomy with minimal post operative 

complications especially hypocalcemia. 

- Secondary outcome: decreased hospital stay and 

overall cost. 

Ethical Approval: This study was ethically approved 

by The Institutional Review Board of the Faculty of 

Medicine, Benha University. Written informed 

consent was obtained from each participant. This 

study was executed according to the code of ethics of 

the World Medical Association (Declaration of 

Helsinki) for studies on humans. 

Statistical analysis 

For statistical analysis, we utilized SPSS, version 25 

(IBM Corp., Armonk, New York, USA). Quantitative 

factors were characterized using means and standard 

deviations, a Student t test was used. For qualitative 

indicators that were expressed as a percentage of 

frequency, the χ2 test was used. We regarded a p-value ≤ 

0.05 to be statistically significant. 

RESULTS 

The current prospective study included 123 

patients eligible for total thyroidectomy. The mean age of 

the included patients was 47.22 ± 1 2.2 years. Nodular 

goiter was the most common histopathological 

presentation among benign diseases 74 (72.55%) 

followed by Grave’s disease 14 (13.7%). The malignant 

lesions presented in 21 (17.1%) of cases. In the current 

study 19 (15.45%) underwent total thyroidectomy with 

block neck dissection, while TT was done in 104 

(84.55%) (Table (1). 

Table (1): Sociodemographic data, histological diagnosis 

and surgical procedures performed. 

variable No of patients 

=123 (100%) 

Sex 

Female                              N (%) 99 (80.5%) 

Male                                  N (%) 24 (19.5%) 

Age                            Mean ± SD                                     47.22 ± 12.2 

Age groups 

< 40                                   N (%) 45 (36.6%) 

40-50                                 N (%) 35 (28.45%) 

50-60                                 N (%) 29 (23.58%) 

> 60                                   N (%) 14 (11.37%) 

Co morbidities                      N (%) 

DM                                   N (%) 17 (13.8%) 

Hypertension                   N (%) 14 ((11.37%) 

IHD                                   N (%) 4 (3.25%) 

Definitive histological diagnosis 

Malignant                       N (%) 21 (17.1%) 

Benign                             N (%) 102 (82.9%) 

Graves’ Disease               N (%)          14 (13.7%) 

Thyroiditis                       N (%)           5 (4.9%) 

Nodular Goiter                N (%)           74 (72.55%) 

Recurrent Goiter             N (%)            9 (8.8%) 

Surgical procedure 

Total Thyroidectomy       N (%)                                   104 (84.55%) 

Total thyroidectomy with block 

neck dissection N(%) 

19 (15.45%) 

31 (25.2%) of the included patients suffered of post-

operative hypocalcemia with a mean Calcium drop from 

preoperative to postoperative of 1.46 ± 0.42) (Table 2).  
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Table (2): Intra-operative identification of parathyroid glands and postoperative calcium drop 

Variable No of patients =123 (100%) 

Number of para thyroid glands  identified in the operation 

0                                                                        N (%)                                                                             4 (3.25%) 

1                                                                        N (%) 5 (4.07%) 

2                                                                        N (%) 14 (11.38%) 

3                                                                          N (%) 12 (9.75%) 

4                                                                          N (%) 88 (71.55%) 

Calcium drop from preoperative to postoperative (24 h) Mean ± SD 1.46 ± 0.42) 

Postoperative early hypocalcemia (ca < 8.0 mg /dl) 

Yes                                                                     N (%) 31 (25.2%) 

No                                                                        N (%) 92 (74.8%) 

Table (3) showed that there was a statistically significant correlation between female sex and hypocalcemia (P < 0.0001*). 

Hypocalcemia was statistically significant evident in the age group between 40-50 years.  

Table (3): Correlation between sociodemographic data and hypocalcemia 

Variable Hypocalcemia 31(25.2%) Normocalcemia 92(74.8%) P value 

Sex 

Female                N (%) 28 (90.3%) 71 (77.2%) < 0.0001* 

Male                     N (%) 3 (9.7%) 21 (22.8%) 0.073 

Age                  Mean ± SD 44.56 ± 11.24 47.58 ± 11.98 0.22 

Age groups 

< 40                       N (%) 6 (19.35%) 39 (42.4%) 0.062 

40-50                     N (%) 14 (45.16%) 21 (22.8%) < 0.0001* 

50-60                     N (%) 8 (25.8%) 21 (22.8%) 0.32 

> 60                       N (%) 3 (9.7%) 11 (11.95%) 0.89 

Co morbidities 

DM                          N (%) 3 (9.7%) 14 (15.2%) 0.065 

Hypertension          N (%) 3 (9.7%) 11 (11.95%) 0.43 

IHD                         N (%) 1 (3.24%) 3 (3.26%) 0.76 

Table (4) demonstrated that malignant goiter, Grave’s disease and recurrent goiter were significantly correlated with the 

incidence of postoperative hypocalcemia. Also total thyroidectomy with block neck dissection was strongly correlated with 

the incidence of postoperative hypocalcemia (p< 0.0001*). There was a statistically significant calcium drop from pre-

operative to post-operative levels in hypocalcemic group more than in normocalcemic group. 

Table (4): Correlation between histopathological findings and surgical procedure with incidence of hypocalcemia 

Variable Hypocalcemia 31 Normocalcemia 92 P value 

Definitive histological diagnosis 

Malignant              N (%)                                 17 (54.84%) 4 (4.35%) < 0.0001* 

Benign                    N (%) 14 (45.16%) 88 (95.65%) 0.09 

Graves’ Disease       N (%) 5 (16.13%) 8 (8.7%) 0.021* 

Thyroiditis               N (%) 2 (6.45%) 2 (2.18%) 0.048* 

Nodular Goiter       N (%) 2 (6.45%) 74 (84.1%) 0.012* 

Recurrent Goiter      N (%) 5 (16.13%) 4 (4.35%) < 0.0001* 

Surgical procedure    

Total Thyroidectomy N (%)                      14 (45.16%) 90 (97.82%) 0.042* 

Total thyroidectomy with block neck dissection N (%) 17 (54.84%) 2 (2.18%) < 0.0001* 

Number of para thyroid glands  identified in the operation 

0 2 (6.45%) 3 (3.26%) 0.34 

1 4 (12.9%) 4 (4.35%) 0.39 

2 2 (6.45%) 10 (9.2%) 0.22 

3 6 (19.35%) 6 (6.52%) 0.63 

4 17 (54.84%) 71 (77.18%) 0.08 

Calcium drop from preoperative to postoperative (24 h)   

Mean ± SD 

1.78 ± 0.87 0.95 ± 0.12 < 0.0001* 
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DISCUSSION  

Hemorrhage, recurrent laryngeal nerve palsy, and 

hypocalcemia following thyroidectomy are just a few of 

the surgical problems that might result from a total 

thyroidectomy. The most serious of these complications 

is hypocalcemia, which needs to be treated right away due 

to the possibility of tetany, bronchospasm, and cardiac 

arrhythmias [3, 7]. The occurrence of hypocalcemia and its 

predictive indicators after complete thyroidectomy were 

the main subjects of the current investigation.  

Managing patients with persistent hypocalcemia 

might provide challenges. They can also suffer from 

severe morbidity, although many are kept well with a 

consistent calcium and vitamin D routine, which calls for 

sporadic laboratory testing. Utilizing techniques to avoid 

hypocalcemia and lessen its symptoms is crucial for 

thyroid surgeons [15]. Some authors [16] reported 

hypocalcemia with old age, while others [17, 18] reported it 

in younger age.  

In the current study the most common incidence of 

hypocalcemia  occurred at the age group from 40-50 years 

(45%) followed by 25% occurred in age group 50-60 

years. This can be explained by the concomitant cancer 

thyroid in these groups of age in the current study.  

Ebril et al.  [19] and others [5, 21, 22] reported more post 

thyroidectomy hypocalcemia in women. This matches the 

result of the current study. This is assumed to be due to 

more incidence of thyroid diseases in females with 

subsequent liability to more complications. Also, 

hormonal changes and variations can be a cause. This also 

matches Sands et al. [9] and Del Rio [8] who reported a 

higher incidence in women and this emphasized the 

effects of hormonal variations on calcium homeostasis. 

Patients with Graves’ disease (GD) are significantly 

more likely to suffer parathyroid and recurrent laryngeal 

nerve damage, according to numerous studies. When GD 

was compared to those without this illness, the rates of 

both temporary and persistent hypocalcemia were 

significantly greater [7]. As a result, before surgery, GD 

patients need to be properly monitored.  These findings 

were in line with the current results where a statistically 

significant incidence of hypocalcemia was found in 

patients suffering from Greve's disease and this is 

assumed to the high vascularity that is evident in GD 

especially when not controlled making dissection to some 

extent difficult with liability for parathyroid injury or 

compromise of the blood supply to the parathyroid 

glands. 

Hypocalcemia was more common in patients with 

Hashimoto thyroiditis (HT) [23, 24]. The reason could be 

that individuals with HT may have more vulnerable 

parathyroid glands, either because of inflammation and 

difficult mobilization of the gland requiring extra 

retraction. Furthermore, HT increases fibrosis, which 

makes it more difficult to identify the parathyroid gland 

accurately, especially when a junior surgeon is 

performing the surgery. These findings match the current 

results which showed that patients with HT experienced 

statistically significant hypocalcemia.  

Patients with thyroid cancer who underwent CLND 

may experience hypocalcemia as a result of vascular 

injury or an unintentional parathyroidectomy brought on 

by thyroid capsule invasion. Compared to the upper 

parathyroid glands, which are typically spared injury, the 

lower glands are more vulnerable. In CLND, damage to 

the lower parathyroid gland is frequently inevitable [7]. 

Hypocalcemia is therefore more common in thyroid 

cancer patients undergoing CLND. The results of the 

current investigation, showed a considerable incidence of 

both temporary and permanent hypocalcemia following 

surgery in patients with malignant nodules, which are 

consistent with several studies [2, 17, 25] that have revealed 

that thyroid malignancy enhanced the development of 

hypocalcemia. Following surgery, patients with TT may 

experience hypocalcemia due to avascular necrosis of the 

parathyroid glands caused by the excision of lymph and 

adipose tissue [26]. According to studies, there is a 27.5% 

chance of experiencing temporary hypocalcemia 

following TT [27]. 

The current study's findings showed that one of the 

primary risk factors for postoperative hypocalcemia is 

TT. Extensive thyroidectomy and lymphatic dissection 

could substantially raise the risk of parathyroid gland 

injury during surgery. Therefore, in order to prevent 

needlessly broadening the scope of surgery, suitable 

surgical techniques should be chosen in accordance with 

the patient's disease type.  

 

Study Limitations 

This research had certain restrictions. Firstly, a 

larger degree of heterogeneity in the research for 

variations in surgical techniques and postoperative care 

resulted from the identical investigations being carried 

out globally. Second, the results of the included studies 

may have been impacted by the fact that surgeons with a 

low amount of thyroid surgery experience are more likely 

to experience difficulties following TT. Third, the 

analysis of some of the risk factors only comprised a 

limited number of research. The results of this study have 

some discrepancies that suggest areas for further 

investigation. Large sample size multicenter trials should 

be carried out to determine the risk factors for 

postoperative hypocalcemia.  

 

CONCLUSION 
According to the current results, malignant goiter, 

Grave’s disease and recurrent goiter were independent 

risk factors for post total thyroidectomy hypocalcemia.
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