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ABSTRACT 

Objective: To see the effects of post-operative intravenous calcium gluconate infusion on post-total thyroidectomy calcium 
levels in toxic multinodular thyroid patients. 
Study Design: Randomized control trial (IRCT20240503061640N1). 
Place and Duration of Study: Combined Military Hospital Bahawalpur, Pakistan from Nov 2023 to Jul 2024. 
Methodology: Patients with toxic multinodular goiter and having normal calcium levels were included. Baseline parameters, 
history, and pre-operative calcium levels were measured. Patients were divided into two groups: one interventional group 
which was given intravenous calcium gluconate infusion, and the other control group was given intravenous normal saline 
infusion as a placebo. Post-operative measures like calcium level, hospital stay, severe hypocalcemia symptoms, Chvostek 
sign, Trousseau sign and need for calcium supplements were noted. 
Results: Out of seventy-two patients 36 were assigned to each group. Both group shows no significant difference between 
baseline parameters. The mean value of the post-operative calcium level of the interventional group was 9.472±0.582 mg/dl 
and the control group was 8.863±0.555 mg/dl with a statistically significant difference (p-value <0.001). The control group 
shows a significant number of hypocalcemia patients as compared to the interventional group with a p-value of 0.017. 
Conclusion: This study concluded that the post-operative use of calcium gluconate reduces the incidence of hypocalcemia in 
post-thyroidectomy patients with toxic multinodular goiter. Not only does it reduce severe symptoms of hypocalcemia but 
also reduces the post-operative need for calcium supplements and hospital stay thus ensuring better recovery. 
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INTRODUCTION 

The most common endocrine gland diseases in 
the whole world are thyroid disorders and the most 
common head and neck surgery worldwide is total 
thyroidectomy.1,2 After thyroid surgery, complications 
can occur including decreased calcium levels, 
recurrent laryngeal nerve injury, hemorrhage, 
hoarseness of voice, surgical site infection, and airway 
injuries.3 

Hypocalcemia is a very common complication 
after thyroidectomy due to damage or removal of the 
parathyroid gland, and due to damage to blood 
vessels of gland during surgery.4 Temporary 
hypocalcemia, which resolves within six months of 
surgery, ranges from 0.3 to 49%, whereas permanent 
hypocalcemia, persisting beyond six months, occurs at 
a rate of 0 to 13%.5 According to most of the studies, 

serum calcium and parathyroid hormone levels have 
been used as measures of hypocalcemia or any 
supplement needed.6  Latent hypocalcemia is checked 
by the Chvostek sign and Trousseau sign. Acute and 
severe hypocalcemia is an emergency and aggressive 
treatment is often required for post-operative 
hypocalcemia.7 Calcium carbonate or calcium citrate is 
often prescribed. In severe hypocalcemia, intravenous 
calcium is introduced as a bolus (1 to 2g of calcium 
gluconate in 50ml of 5% dextrose administered over 20 
minutes) or a solution of 11g of calcium gluconate and 
normal saline or 5% dextrose forming a total volume 
of 1000 ml at 50ml/hr to maintain low normal range of 
calcium. The role of postoperative calcium 
supplementation in preventing post-operative 
hypocalcemia is still being analyzed.8 Interventional 
and national studies have been done on the 
importance of prophylactic use of intravenous calcium 
gluconate in preventing post-total thyroidectomy 
hypocalcemia.9,10 But, little study has been done on it.   
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Post thyroidectomy hypocalcemia is very 
common complication and it makes patient delay in 
recovery and prolong hospital stay. So, our study aims 
to assess the effects of post-operative intravenous 
calcium gluconate in preventing it. 

METHODOLOGY 

The research utilized a randomized controlled 
trial (RCT) methodology (IRCT registered 
IRCT20240503061640N1) conducted in a single center 
of Combined Military Hospital Bahawalpur a tertiary 
health care. The study was conducted from November 
2023 to July 2024. The study was conducted under 
ethical guidelines and approved by the Ethical 
Committee of Combined Military Hospital 
Bahawalpur (ERC Ltr No. 1516/EC/01/2023). 

Inclusion Criteria: Patients who were with toxic 
multinodular goiter visiting Combined Military 
Hospital Bahawalpur were included. Patients of all 
ages and genders were included; the patient who 
underwent total thyroidectomy and with normal pre-
operative calcium levels. Patients who did not have 
any parathyroid disease or disease of calcium levels 
were included. Only those patients were included who 
gave consent for study research. 

Exclusion Criteria: Patients who were not with toxic 
multinodular goiter i.e. having diffuse goiter, solitary 
thyroid nodule, hypothyroidism, thyroid carcinoma 
and recurrent thyroid swelling were excluded. All the 
patients whose pre-operative calcium level were 
deranged, having any parathyroid disease or any 
kidney diseases causing deranged calcium levels were 
excluded. Patients who didn't give consent for study 
research, did not follow properly or took any type of 
pre-operative calcium supplements were excluded. 
Patients who underwent lobectomy 
and isthmusectomy were excluded. Patients having 
any allergy to calcium gluconate in the past were also 
excluded. 

With the help of WHO sample size calculator 
with level of significance at 5%, power of test at 90%, 
Mean±SD serum calcium level in group 1 (received 
prophylactic calcium gluconate) as 8.9±0.4 mg/dl10 
while serum calcium level in group 2 (did not received 
prophylactic calcium gluconate) as 8.2±0.3 mg/dl10 
the minimum sample size was calculated as thirty in 
each group (interventional and control group) and it 
was increased for better results. A total of 80 patients 
underwent total thyroidectomy. Of these 8 were 
excluded according to the exclusion criteria. Rest 72 
patients were randomly assigned by computer-

generated software SPSS (Statistical Package for the 
Social Sciences) into two groups i.e. intervention 
groups (Group-A) and control group (Group-B). First, 
group sequences were made with the help of software 
then patients were assigned into groups as they 
presented in the hospital according to the sequence. 
Blinding of participants and operating surgeon was 
done to reduce bias (Figure). 
 

 
Figure: Flow diagram of randomization of patient 
 

Patients selected were admitted to the hospital. 
They were counseled about the procedure of the 
operation and the peri and post-operative 
complications. Pre-operative calcium was done for all 
the patients. Same treating surgeon done the surgeries 
on all patients. Within one-hour post-surgery Group-A 
(interventional group) was given 1 gram of 
intravenous calcium gluconate in 100 ml normal saline 
infusion over 1 hour and Group-B (control group) was 
given intravenous normal saline 100 ml infusion over 
1 hour. Any post-operative complications of 
hypocalcemia like a neuromuscular spasm or tetany 
were noted. Post-operative calcium supplements were 
given to patients who developed such complications. 
The reference value for hypocalcemia was set at 
<8.5mg/dl. These primary outcomes (post-operative 
hypocalcemia) were measured after 12 hours of 
surgery. Other values like duration of post-operative 
hypocalcemia, need for any supplementation for 
hypocalcemia like calcium supplements, Chvostek 
sign, Trousseau sign, and occurrence of any severe 
complications like neuromuscular spasm and tetany 
were included in secondary outcomes. The specimen 
of the thyroid was sent for histopathology. Data was 
collected by a trained doctor.  

For statistical analysis Statistical Package for 
Social Sciences (SPSS) version 27 was used. For normal 
data (age, duration of stay, calcium level) Chi-square 
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test and independent samples t-test were performed 
and for non-normal data (time of start of disease) non-
parametric test (Mann-Whitney U test) was done to 
compare the incidence of hypocalcemia between the 
intervention and control groups and explore potential 
factors influencing the outcomes. The significant value 
was set at 0.05. 

RESULTS 

Out of seventy-two patients, twenty-three were 
male and forty-nine were female. Thirty-six patients 
were assigned to both groups equally. In the 
interventional group. The mean age group of the 
patients was 40.56±6.236 years. The median for the 
time of start of disease was two years for both groups. 
There was no statistical significance between the 

primary parameters of both groups. (Table-III). 

The mean of the post-operative calcium level 
showed a significant value as compared to pre-
operative calcium level (p<0.001). Only two patients 
had severe symptoms like tetany and neuromuscular 
spasm. Out of fourteen patients ten patient required 
calcium supplements. As shown in Table-II. 

Out of seventy-two patient total fourteen patient 
were hypocalcemia. A significant difference was seen 
between the interventional and control group when 
compared with hypocalcemia status as shown in 
Table-III. 

The comparison of postoperative hypocalcemia 
and normocalcemia shows a p-value<0.05 among ASA 
grade 1, severe symptoms, need for a calcium 

Table-I: Basic parameters of the Study Population (n=72) 
Characteristics Interventional Group (n=36) Control group (n=36) Total (n=72) p-value 

Age (years), Mean±SD 40.19±6.466 40.94±6.066 40.56±6.236 0.502 

Gender 
Male, n(%) 10(13.9 %) 13(18.1 %) 23(31.9 %) 0.430 

Female, n (%) 26(36.1 %) 23(31.9 %) 49(68.1 %) 0.349 

ASA classification 

Grade 1, n (%) 18(25%) 17(23.6%) 35(48.6 %) 0.797 

Grade 2, n (%) 16(22.2%) 16(22.2%) 32(44.4 %) 1.0 

Grade ≥ 3, n (%) 2(2.8 %) 3(4.2 %) 5(6.9 %) 0.640 

Time of start of disease (years) (Median: IQR) 2(3-2) 2(3-2) 2(3-2) 0.638* 

ASA, American Society of Anesthesiologists 
*p-value by non-parametric test (Mann-Whitney U) 
 

Table-II: Postoperative parameters of both Groups (n=72) 
Measures Interventional Group (n=36) Control Group (n=36) Total(n=72) p - value 

Pre-Operative calcium level, mg/dl, Mean ± SD 9.272 ± 0.507 9.408 ± 0.475 9.340 ± 0.492 0.244 

Post-Operative calcium level, mg/dl, Mean ± SD 9.472 ± 0.582 8.863 ± 0.555 9.168 ± 0.643 <0.001 

Chvostek sign positive n (%) 1 (1.4%) 3 (4.2%) 4 (5.6%) 0.301 

Trousseau sign n (%) 3 (4.2 %) 4 (5.6%) 7 (9.7%) 0.688 

Severe symptoms, n (%) 0 (0.0 %) 2 (2.8 %) 2 (2.8%) 0.150 

Need for post-operative calcium supplements, n (%) 2 (2.8 %) 8 (11.1 %) 10 (13.9 %) 0.041 

The average duration of stay (days), Mean ± SD 3.47 ± 0.559 3.77 ± 0.132 3.62 ± 0.700 0.064 
 

Table-I: Frequency distribution of Postoperative Hypocalcemia (n=72) 
Hypocalcemia Interventional Group n (%) Control Group n (%) p-value 

Yes 3 (4.2 %) 11 (15.3 %) 

0.017 No 33 (45.8 %) 25 (34.7 %) 

Total 36 (50 %) 36 (50 %) 
 

Table-II:  Postoperative Parameters based on Hypocalcemia (n=72) 
Characteristics Post operative Hypocalcemic(n=14) Post operative Normocalcemic (n=58) p-value 

Age (years) Mean ± SD 41.35 ± 6.890 40.37 ± 6.118 0.602 

Gender 
Male, n (%) 4 (5.6 %) 19 (26.4 %) 0.762 

Female, n (%) 10 (13.9 %) 39 (54.2 %) 0.762 

ASA classification 

Grade 1, n (%) 3 (4.2 %) 32 (44.4 %) 0.023 

Grade 2, n (%) 9 (12.5 %) 23 (31.9 %) 0.095 

Grade ≥ 3, n (%) 2 (2.8 %) 3 (4.2 %) 0.228 

Time of start of disease (Years) (Median: IQR) 2 (3-2) 2 (3-2) 0.798* 

Severe symptoms 
Yes, n (%) 2 (2.8 %) 0 (0 %) 

0.004 
No, n (%) 12 (16.7 %) 58 (80.6 %) 

Need for post-operative calcium 
supplements 

Yes, n (%) 10 (13.9 %) 0 (0 %) 
<0.001 

No, n (%) 4 (5.6 %) 58 (80.6 %) 

The average duration of stay (days) Mean ± SD 4.42 ± 0.851 3.43 ± 0.499 <0.001 

Chvostek Sign positive n (%) 4 (5.6 %) 0 (0 %) < 0.001 

Trousseau Sign n (%) 7 (9.7 %) 0 (0 %) < 0.001 

ASA, American Society of Anesthesiologists 
*p-value by non-parametric test (mann-whitney U) 
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supplement, and duration of stay Table-VI. 

DISCUSSION 

Our research influences the effect of post-total 
thyroidectomy, intravenous Calcium gluconate 
infusion on calcium levels. Only patients having a 
history of toxic MNG were selected for this purpose. 
The mean age of the population was 40.56±6.236 years. 
Almost the same age group was included in both 
groups. Females were almost two times more than 
males showing more prevalence of toxic MNG in this 
gender. There was no statistical difference between the 
ASA (American Society of Anesthesiologists 
classification between the two groups. Most of the 
patients presented with the symptoms of swelling in 
front of the neck and difficulty in swallowing. The 
Median of the time of start of disease was 2 years. 
However, there were no statistically significant 
difference between the two groups for time of start of 
symptoms, age, and gender. 

The mean of pre-op calcium levels of both the 
groups was 9.340±0.492 md/dl showing within the 
normal limit.  After surgery, intervention group 
patients were given intravenous calcium gluconate 
infusion under strict measures. The total post-
operative calcium mean was merely less than pre-
operative calcium levels i.e. 9.168±0.643 mg/dl. This 
decrease in calcium levels might be due to transient 
loss of blood supply or removal of one or two 
parathyroid glands. These similar results can be seen 
in a study conducted by Miki H et al., which shows 
that in all types of thyroidectomies, postoperative total 
calcium levels decreased significantly in comparison 
to preoperative (p<0.01) and this fall was directly 
proportional to the extent of surgery.11 In our study 
there was a statistically significant difference in post-
operative calcium levels between the intervention and 
control group i.e <0.001.  This shows that the use of 
intravenous calcium gluconate can reduce the chances 
of hypocalcemia postoperatively. Uruno, T et al., study 
showed similar results. His study consisted of 547 
patients who underwent total thyroidectomies. He 
found a significant difference between the intervention 
and control group i.e. <0.0001).9 A study by Arer IM et 
al., showed results similar to our study, but he used 
oral calcium supplements and found out a significant 
difference between two groups.12 Another research by 
Khaghan BS et al., showed results compared to our 
study with a significant decrease in calcium level in 
control group. He further seen the effect after one 
week which still showed significant decrease of 

calcium levels in the control group.10 In most cases 
postoperatively there is a small decrease in calcium 
levels after a few hours and this decrease is 
compensated within some time. Sometimes, such a 
decrease in calcium levels can be symptomatic. This 
results from damage to the parathyroid glands or 
often due to devascularization during dissection.13 
Thus, intravenous calcium gluconate postoperatively 
decreases the chances of such a transient decrease in 
calcium levels. The Chvostek and Trousseau signs 
show latent hypocalcemia. In our study the p-value for 
these signs were more than 0.05. Thus, these were not 
significant when compared with these two groups. 
The presence of a Chvostek's sign, is not always 
reliable, as approximately 25% of healthy individuals 
exhibit this sign. Furthermore, another study found 
that nearly 30% of patients with confirmed 
hypocalcemia did not display a positive Chvostek's 
sign.14,15 Only two patients had serious symptoms like 
tetany postoperatively in the control group. None of 
the interventional group has severe symptoms or 
hypocalcemia. This may be explained by the use of 
intravenous calcium gluconate preoperatively. 
However, the values were not significant. Also, a 
significant number of control group patients were 
given calcium supplements postoperatively due to 
hypocalcemic symptoms as they were not given 
intravenous calcium gluconate. This can also be seen 
in a study by Khaghan BS et al.10 The routine calcium 
supplements should be used to prevent symptoms of 
hypocalcemia as demonstrated by Nicholson KJ et al., 
in his study.16 The average duration of stay for the 
control group was slightly raised but it seems that 
intravenous calcium gluconate does not affect the 
hospital stay in both groups. 

It has been observed in our study that post-
operative hypocalcemia was significantly more in 
control group as compared to the interventional group 
as the p-value was 0.017. Thus, our study strongly 
supports the use of intravenous calcium gluconate to 
avoid hypocalcemia in post-operative patients. Also, it 
reduces the occurrence of severe symptoms 
(neuromuscular disorders, seizures, and tetany), and 
decreases the use of post-operative calcium 
supplements in post-operative patients. There were no 
statistically significant differences between the mean 
of age, gender, and time of start of disease between 
post-operative normocalcemic and hypocalcemic 
patients. 
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ASA classification grade 1 has a decreased rate of 
post-operative hypocalcemia with a significant value 
of 0.023 as compared to post-operative 
normocalcemia. Hypocalcemic patients have a 
prolonged stay at the hospital because of the ongoing 
treatment of hypocalcemic symptoms. These results 
are in accordance with the study done by Ghafouri et 
al., in which there was an increase in mean hospital 
stay in hypocalcemic patients as compared to 
normocalcemic with the p-value 0f 0.006.17 Calcium 
level disturbances after total thyroid removal can lead 
to prolonged hospital stays and an increased risk of 
readmission due to parathyroid gland complications.18 
Sometimes, the severe symptoms may take 3 to 4 
weeks to get settled. Chvostek and Trousseau sign 
both showed significant value in the identification of 
hypocalcemic patients. 

Thus, our study emphasizes the benefit of post-
operative intravenous calcium gluconate in the 
incidence of hypocalcemia. Our study adds valuable 
study material for the new researchers and the existing 
knowledge. By using calcium gluconate, it can 
decrease the incidence of postoperative hypocalcemic 
symptoms, use of calcium supplements, hospital stay, 
and transient hypocalcemia. In this way, it will reduce 
the cost-effectiveness of the hospital. 

LIMITATIONS OF STUDY 

Our study only included patients with toxic 
multinodular goiter. The sample size was small, more is 
needed for better results. The thyroid surgery is operative 
dependent and the result depends on surgeon efficacy. The 
per-operative findings also affect the parathyroid gland 
functioning like vascularity of the gland, variability on the 
position, and adhesions. Also, the nutritional status and diet 
of the patient of the patient might affect the calcium status.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

CONCLUSION 

This study concluded that the post-operative use of 
calcium gluconate reduces the incidence of hypocalcemia in 
post-thyroidectomy patients with toxic MNG. Not only does 
it reduce severe symptoms of hypocalcemia but also reduces 
the post-operative need for calcium supplements and 
hospital stay thus ensuring better recovery. 
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