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ABSTRACT… Objective: To investigate the viability of utilizing preoperative serum vitamin D levels as a predictor of 
postoperative transient hypocalcemia in patients who were undergoing total thyroidectomy in our population. Study Design: 
Prospective Observational study. Setting: Shifa International Hospital Islamabad, Pakistan. Period: 1st July 2020 to 30th June 
2022. Material & Methods: All the data was collected prospectively. Patients are divided into two groups depending on the 
pre- operative vitamin D levels. The preoperative vitamin D levels are checked on the day of admission before the surgery. 
After the surgery, their post-operative serum calcium levels are checked at 6 hours, 24 hours and 48 hours. Intact PTH levels 
are also checked after the surgery and correlation of transient hypocalcemia with intact PTH levels is also checked. Results: 
Our results strongly predict that serum Vitamin D levels and intact parathyroid hormone (PTH) levels are diagnostic indicators 
of transient hypocalcemia in post thyroidectomy patients. Conclusion: Our study shows: Pre-operative vitamin D is an early 
indicator of hypocalcemia in post-thyroidectomy patients. Serum intact parathyroid hormone levels is an early indicator of 
hypocalcemia in post-thyroidectomy patients. 
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INTRODUCTION
It is well established that total thyroidectomy is 
the definitive therapeutic strategy for patients 
with multinodular goiter causing compressive 
symptoms, suspicious thyroid nodules, 
hyperthyroid refractory to medical management.1 
The complications that occur significantly after 
thyroid surgery are transient hypocalcemia, 
recurrent laryngeal nerve palsy, and hematoma 
formation.
The rate of transient hypocalcemia following 
thyroidectomy is 27.4%, while the incidence of 
permanent hypocalcemia after thyroidectomy 
is 12.1%, according to a report from the British 
Association of Endocrine and Thyroid Surgeons.2 

Postoperative hypoparathyroidism is the result 
of damage to the parathyroid glands that occurs 
as a consequence of complete thyroidectomy. 
This damage may occur as a result of accidental 

excision, direct damage, or devascularization.3 
According to the findings of one study that 
involved 143 patients, 49% of patients experienced 
hypocalcemia in the first 24 hours following 
surgery, while 63.6% of patients experienced it 48 
hours after surgery.4 

Hypocalcemia has repercussions not only for 
the health of patients but also for the financial 
costs of medical care, which rises as a result 
of a prolonged postoperative hospital stay. 
Hypocalcemia can be asymptomatic or it may 
have wide variety of clinical presentations.5 Other 
clinical presentations include tetany, paresthesia, 
Chvostek’s sign (neuromuscular excitability), 
and psychiatric manifestations (anxiety, and 
depression).6

In addition, vitamin D has a crucial role in calcium 
homeostasis. There has been equivocal evidence 
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regarding the influence of preoperative vitamin D 
levels on post-operative hypocalcemia as shown 
in Table-I. 

Study Type
Number 

of 
Patients

Results

Talal Al-Khatib 
MD, et al. Dec 
2014. 7 

Retrospective 
cohort study 213 Positive 

predictor

Yuan Qin, et al. 
Feb 2021. 8 Meta-analysis 22,940 Positive 

predictor
Brian Hung-
Hin Lang, et al. 
Jul 2013. 9

Cohort study 281
Not 
significant 
predictor

Carlos 
Segundo Paiva 
Soares, et al. 
Feb 2021. 10

Prospective 
study 47

Not 
significant 
predictor

Gurdeep 
Singh, et al. 
Apr 2021. 11

Retrospective 
study 244

Not 
significant 
predictor

Table-I. Showing literature review with references.

In light of this, the primary purpose of our 
research was to investigate the viability of utilizing 
preoperative serum vitamin D levels as a predictor 
of postoperative transient hypocalcemia in 
patients who were undergoing total thyroidectomy 
in our population.

MATERIAL & METHODS
All the patients undergoing total thyroidectomy 
in the ENT Department of Shifa International 
Hospital, Islamabad from 1st July 2020 to 30th 
June 2022 by the same surgeon were included 
in our study. The indications of their surgery were 
recorded. The inclusion criteria is all the patients 
undergoing total thyroidectomy in the above two-
year period. Whereas the exclusion criteria is the 
patients with chronic kidney diseases as it affects 
Vitamin D homeostasis.

All the data was collected prospectively after 
taking approval from the Institutional Review 
Board and Ethical committee under IRB No. 205-
21.

Patients are divided into two groups depending 
on the pre- operative vitamin D levels. The ‘group 
1’ has normal pre-operative vitamin D levels 

whereas the ‘group 2’ has low pre-operative 
vitamin D levels. 

The preoperative vitamin D levels are checked 
on the day of admission before the surgery. The 
normal vitamin D levels are 20-150ng/ml. The 
vitamin-D deficiency was defined as vitamin D 
levels below 20ng/ml. 

After the surgery, their post-operative serum 
calcium levels are checked at 6 hours, 24 hours 
and 48 hours. The normal serum calcium levels 
are defined as 8.4 -10.2mg/dl. The level of serum 
calcium below 8.4mg/dl was considered deficient. 

Intact PTH levels are also checked after the 
surgery and correlation of transient hypocalcemia 
with intact PTH levels is also checked. The normal 
value for intact parathyroid hormone lies between 
15-65pg/ml. 

Histological analysis of the thyroidectomy 
specimen is also recorded for any parathyroid 
tissue.

The analysis of the data is performed using IBM 
SPSS Statistics for Windows version 26. T-square 
test is utilized in the process of gathering 
descriptive statistics in order to evaluate the 
existence of any association between pre- and 
post-operative variables with the significance 
level set to 5%.

RESULTS
A total of 103 patients underwent total 
thyroidectomy over the period of two years at Shifa 
International Hospital, Islamabad. Indications of 
surgery are shown in Figure-1. Details of these 
patients are given in Table-II. 

Our results strongly predict that serum Vitamin 
D levels and intact parathyroid hormone (PTH) 
levels are diagnostic indicators of transient 
hypocalcemia in post thyroidectomy patients. 

Forty-five (45) patients developed transient 
hypocalcemia but none of our patients developed 
permanent hypocalcemia on 6 months follow- up. 
Histopathological analysis of these 45 patients 
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showed only one patient who had two parathyroid 
glands excised where as other 44 patients did not 
have any parathyroid tissue in the histopathology 
specimen. 

We also plotted graphs of patients with normal 
vitamin D levels against calcium levels the 
graph shows most of the patients above the line 
indicating normal calcium levels as below.

Total patient 
s (n) 103

Age

Above 60: 37 
Below 60: 66
Mean: 51±16.9
Range: 13-88 years

Gender Male 23 (22%)
Female 80 (78%)

Vitamin D

Transient 
Hypocalcemia P

Group 1-Normal 
Vit D 
50 pts

14 (28%) >0.05

Group 2-Low 
Vit D
53 pts 

31(58%)

Parathyroid 
Hormone 
levels

Normal PTH 
levels
49 pts

6 (12%) >0.05

Low PTH levels
54 pts 39 (72%)

Table-II. Demographic details and Vit-D levels

Figure-2. The scatter points representing the 
serum calcium with normal levels of Vitamin D. 
Red line indicates the cut off mark for normal 
value. Most patients were within normal range.
Compare the fairly consistent results here with 

the lack of uniformity in Figure-3

Similarly plotted graphs of patients with low 
vitamin D levels against different calcium levels 
shows most of the patients below the line 
indicating normal calcium levels as below.
Figure-3. The most striking example of how pre 
existing low Vitamin D has a profound effect on 
serum calcium post surgery. Most patients were 
below the normal cut off mark as highlighted 
again with a red line

DISCUSSION
Hypocalcemia is an early complication after total 
thyroidectomy. Hypocalcemia can be transient 
or permanent. Causes of hypocalcemia after 
total thyroidectomy is thought to be multifactorial 
depending on surgical technique, disturbance to 
parathyroid hormone blood supply and iatrogenic 
damage to parathyroid gland, hyperthyroidism 
and number of identified parathyroid glands 
during surgery.12 

Vitamin D plays a vital role in calcium metabolism 
by increasing absorption of calcium through 

Figure-1. Indicators of total thyroidectomy.

Figure-2. Pre-op serum calcium level.

Figure-3. Post-operative serum calcium level.
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the gastrointestinal tract. A low level of 
vitamin D has a significant effect on calcium 
absorption and thus in hypocalcemia after 
total thyroidectomy. Hypocalcemia can be 
symptomatic or asymptomatic. It can manifest 
as palpitations, body aches, tetany, perioral or 
peripheral paresthesia. The study we conducted 
hypothesized that pre-operative values of vitamin 
D serves as a good indicator for post-operative 
hypocalcemia. Our data shows a significant 
relation between the two variables suggesting it 
serves as a good predictor. 

Among complications associated with total 
thyroidectomy is iatrogenic injuries to the 
parathyroid gland. The parathyroid hormone 
(PTH) that has a vital role in calcium homeostasis. 
Due to its effect on calcium homeostasis we 
included PTH levels in our study. In the presence 
of PTH, vitamin D enhances renal and intestinal 
calcium resorption and bone demineralization. 

Histopathology specimens served two purposes, 
first being diagnosis of thyroid tissue and secondly 
assessment for any parathyroid tissue damage. 
Most cases of damage to the parathyroid results 
in transient hypoparathyroidism and is self- 
resolving.13 

Role of pre-operative vitamin D prediction 
for hypocalcemia will beneficial if we want to 
supplement our patient with pre-operative 
prophylactic Vitamin D replacement as suggested 
by Mehreen et al.14 

Our research is consistent with the pathophysiol-
ogy of vitamin D involved in calcium absorption. 
This research opens up avenues in regards to the 
inclusion of dieticians and nutritionists. 

CONCLUSION
Our study supports the following points:
• Pre-operative vitamin D is an early indicator of 

hypocalcemia in post-thyroidectomy patients. 
• Serum intact parathyroid hormone levels is 

an early indicator of hypocalcemia in post-
thyroidectomy patients. 

Copyright© 03 Oct, 2023.
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