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Abstract: 

Objective: The aim of the study was to determine the importance of Ligation of the inferior thyroid artery to 

avoid post-thyroidectomy hypocalcemia. 

Methods: We conducted an observational study at the North Surgical department of Mayo Hospital, Lahore for 

one-year duration from May 2019 to May 2020. We randomized all patients undergoing partial and total 

thyroidectomy into two groups. Group I had the inferior thyroid artery (ITA) ligated, but in group II ITA was not 

ligated. 

Results: 100 patients were operated on, most of them women. A type of transient hypocalcemia was observed in 

4.5% of patients in group I and 3.5% of patients in group II. Persistent hypocalcemia was observed in 1.5% and 

1.10% of patients in Groups I and II, respectively. The results were statistically insignificant (p value> 0.6). 

Conclusion: In our study, ITA ligation was performed as a significant factor in the occurrence of postoperative 

hypocalcemia after thyroidectomy. 
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INTRODUCTION: 

Mortiz Schiff, a physiologist from Geneva in 1856, 

showed in experiments on dogs that complete 

extermination of the thyroid gland produces a 

sequence of ill effects that led to death. This work 

has been overlooked for over 25 years. Neither the 

sick Reverdin nor Theodor Kocher referred to 

Schiff when they first described the phenomenon of 

surgical deprivation of the thyroid gland. Kocher is 

a person who refines thyroidectomy techniques and 

reduces the incidence of postoperative 

hemorrhages. He also recognizes the importance of 

preserving the parathyroid glands. Hypocalcaemia 

or hypoparathyroidism are well known 

complications of thyroid surgery. Its frequency is a 

sensitive measure of the quality of thyroidectomy. 

For thyroid surgery, morbidity and mortality are 

more severe compared to some other surgeries and 

reported complication rates, but post-thyroid 

surgery varies significantly between surgeons and 

centers. Recurrent damage to the laryngeal nerve 

(0-15%), persistent hypothyroidism (1-13%), and 

postoperative complications (0-0.5%) have been 

reported in various studies of thyroid surgery. The 

difference in prices may reflect differences in the 

surgical experience or the number of operations 

performed at this hospital. The risk of 

complications depends on the extent of surgery, the 

nature of the disease and the surgeon's experience. 

Different specific surgical problems are 

encountered in different cases of recurrent thyroid 

disease, such as anatomically different goiter, 

located outside the sternum or even in the 

mediastinum, and it may be damage to the 

recurrent or parathyroid laryngeal nerve. We 

conducted a study to control the incidence and 

significance of postoperative hypocalcemia in 

inferior thyroid surgery with ligation of the artery. 

 

MATERIAL AND METHODS: 

This prospective observational study was 

conducted at the North Surgical department of 

Mayo Hospital, Lahore for one-year duration from 

May 2019 to May 2020. All patients scheduled for 

thyroid surgery were included. Patients with 

thyroid neoplasms, goiter with low preoperative 

serum calcium levels. Patients were admitted to 

hospitals based on a thorough clinical and 

histopathological evaluation and the pre-operative 

protocol was followed. The pre-operative, 

operative and post-operative results of all patients 

were recorded in full detail. The patients were 

randomly divided into two different groups. 

Patients from group I had their lower thyroid 

arteries ligated and, similarly to group II, were left 

alone. All patients were operated on by experienced 

surgeons from the same ward but in different 

hospitals. Postoperative serum calcium levels were 

measured on days 2 and 14 in all patients. Clinical 

patients for the development of hypocalcemia were 

also routinely checked in the postoperative and 

follow-up periods for up to one year, also at night 

in the first month, monthly for three months, and 

then every three months. Patients showing 

symptoms of clinical or biochemical hypocalcemia 

were admitted or followed weekly for evaluation 

according to the patient's condition. 

 

RESULTS: 

One hundred patients were operated on. 96% were 

women (male to female ratio 1:24). Twenty 

patients (52.58%) were randomly assigned to group 

I, and 23 (47.52%) to group II. The majority of 

these patients in both groups were between 40 and 

50 years of age. In group I, 7 (4.50%) patients 

experienced transient hypocalcemia and 3 (1.50%) 

patients experienced persistent hypocalcemia. 

However, in group II, transient hypocalcemia was 

found in 5 (3.5%) patients, and persistent 

hypocalcemia in 2 (1.10%) patients. Statistical 

analysis of these findings did not reveal any 

significant difference between the groups. 

 

Table 1: Sex distribution of patients 

Gender  =n  Percentage  

Male  4  4  

Female  96  96  
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Table 2: Patients characteristics consistent with an increased risk of post thyroidectomy symptomatic 

hypocalcemia 

• Large goiter  

• High risk malignancy  

• Lymphadenectomy  

• Low preoperative calcium or vitamin D level  

• Graves’ disease  

• Breast-feeding  

• Reoperation  

• Coincident primary hyperparathyroidism  

• Calcium malabsorption  

• Post gastric bypass  

• Celiac disease  

• Therapy with proton pump inhibitors  

 

 

 

Table 3: Elemental calcium content in intravenous and oral calcium formulations 

Formulation type amount  Elemental Ca, mg (%)  

Calcium gluconate, 1g  93(9.3%)  

Calcium chloride, 1g  273(27.3%)  

Calcium carbonate, 1.25g  500(40%)  

Calcium citrate, 1.9g  400 (21%)  

 

DISCUSSION: 

Post-operative hypocalcemia is a common and 

most frequently transient symptom following 

extensive thyroid surgery. can reveal iatrogenic 

damage to the parathyroid glands and permanent 

hypoparathyroidism. We prospectively assessed the 

incidence of hypocalcemia and permanent 

hypoparathyroidism in total or partial 

thyroidectomy. Tetany and wrist spasm are clinical 

signs that usually appear within a week of surgery. 

The first clinical signs of hypocalcemia are 

numbness, a tingling sensation, and symptoms of 

high intracranial pressure or seizures. 

Hypocalcemia can be considered persistent in 

patients who need calcium supplementation after 

one year. Hypocalcemia can be classified into five 

grades; Grade I - no spontaneous hypocalcemia, 

Grade II - sporadic hypocalcemia, Grade III - 

Serum Ca <8.5 mg%, Grade IV - Serum Ca <7.5 

mg% and Grade V - Serum Ca <6.5 mg %. The 

four commonly cited possibilities of postoperative 

parathyroid insufficiency are accidental 

devascularization of one or more parathyroid 

glands, infarction during manipulation, inadvertent 

removal of parathyroid glands with thyroid flaps, 

or release of calcitonin as a result of manipulation 

during surgery. Calcitonin release as the cause of 

hypocalcemia has been rejected in various studies 

in the past. The other possibility of post-

thyroidectomy hypocalcemia, hypoparathyroidism, 

was considered the most widely accepted. The 

primary source of blood supply to the parathyroid 

glands is the inferior thyroid artery. About 80–86% 

of the upper and 90–95% of the lower parathyroid 

arteries originate from the inferior thyroid artery. In 

1907, Halsted and Evans first concluded from 

anatomical studies that in order to maintain the 

circulation of the parathyroid glands, the lower 

thyroid artery should not be ligated during thyroid 

surgery. Since then, the issue of inferior thyroid 

artery ligation during surgery as the cause of 

hypoparathyroidism has been raised in several 

publications. Several studies have been carried out 

in the past in different parts of the world to 

compare the effect of ITA binding with non-

binding with inconclusive results. Some surgeons 

recommend that the branches of the inferior thyroid 

artery be ligated at the capsule of the thyroid gland 

to avoid devascularization of the parathyroid 

glands. Bashir et al and Nies et al. Found no 

significant statistical difference between the 

ligation of the inferior thyroid artery trunk and the 

ligation of the inferior thyroid artery branches in 

the thyroid capsule. Similarly, Aranjo et al. Found 

no significant difference in postoperative serum 

calcium levels between lower thyroid artery trunk 

ligation and no lower thyroid artery ligation. 

Schmauss and his colleagues claimed. Reduction in 

the incidence of hypocalcemia after failure to 

ligation of the lower thyroid artery in their study. 

Thomusch et al. Recommended ligation of the 

inferior thyroid artery in the thyroid capsule as a 

better technique and a lower incidence of 

hypocalcemia. There was no statistically significant 

difference in postoperative hypocalcemia between 

the ligation of the inferior thyroid and non-ligation 

of the arteries. In most cases, postoperative 

hypocalcemia is transient. Among them, some 

patients develop asymptomatic transient 

hypocalcemia and some develop symptomatic 
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transient hypocalcemia within one week after 

surgery, which may last from weeks to months. Up 

to 30% of postoperative asymptomatic transient 

hypocalcemia in the first postoperative period and 

6% of temporary hypocalcemia requiring calcium 

supplementation have been reported in the 

literature. Transient hypocalcemia can be observed 

after any thyroid surgery, and the condition of these 

patients improves with calcium supplementation. 

Only a few patients (0.1-3%) have postoperative 

persistent hypocalcemia. Post-thyroid surgery 

hypocalcemia should be considered persistent in 

patients who require calcium supplementation after 

one year of surgery. In this study, the incidence of 

persistent hypocalcemia in both groups was less 

than 2%. The incidence of persistent hypocalcemia 

reported in various studies is 0.7% 5, 5% 12, 5.4% 

15 and 7.7%. Nies et al. And Kovacs et al .15 

observed that the transient mild hypocalcemia may 

not be caused by parathyroid insufficiency. It can 

also be seen after other operations that involve 

blood loss or hypoalbuminemia. They believe that 

fluid shifts and dilution effects may cause transient 

hypoalbuminemia; thus, the calcium binding 

capacity is lowered, resulting in a reduction in total 

serum levels. This effect does not affect the level of 

ionized calcium. It may also cause asymptomatic 

hypocalcemia in the immediate postoperative 

period. Hypoparathyroidism can cause severe or 

prolonged hypocalcemia, which is rarely seen. 

Iqbal et al. Noticed that 18.8% of patients 

undergoing total thyroidectomy developed 

asymptomatic hypocalcemia, and that transient 

symptomatic hypocalcemia requiring calcium 

supplementation occurred in 5.45% of patients. 

None of the patients in their study had permanent 

hypoparathyroidism. They emphasize the 

observance of strict dissection of the capsule during 

the operation. Melanie reports in the study that a 

thyroid surgeon is ultimately responsible for 

preventing hypocalcemia. The amount of thyroid 

tissue removed directly correlates with the risk of 

damage to the parathyroid glands. A patient who 

undergoes a thyroid lobectomy is virtually 

guaranteed not to have hypoparathyroidism. 

Richards' hypoparathyroidism following 

thyroidectomy is usually associated with disruption 

of blood supply rather than inadvertent removal of 

the parathyroid glands. when the viability of the 

parathyroid glans is uncertain, they are ground up 

and auto-transplanted into the stripe muscle. 

although the patient only needs one healthy 

parathyroid gland to have normal parathyroid 

function, the goal of the surgeon is to leave the 

patient with the four functions of the parathyroid 

gland. In our study, it was observed that 

hypocalcemia was more common at relatively 

younger ages in both groups. This may be due to 

high skeletal calcium uptake under the influence of 

androgens at a young, rising age, and the decreased 

serum calcium levels may be at the expense of the 

skeletal integrity of the growing skeleton. The 

biochemical thresholds at which symptoms of 

hypocalcemia appear are variable and 

unpredictable. The mechanism for this is unclear, 

but it may be due to neuromuscular regulation and 

a lowering of the symptom threshold for 

hypocalcemia. 

 

CONCLUSION: 

ITA ligation was not a significant factor in the 

development of post-operative hypocalcemia after 

thyroidectomy. 
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