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Abstract
Objective: To analyse the risk factors of hypoparathyroidism and hypocalcaemia after total thyroidectomy.

Methods: Clinical data of patients who underwent total thyroidectomy at a tertiary care hospital in southern part 
of India were collected retrospectively from January 2021 to May 2023. Multivariate logistic regression was used to 
analyse the risk factors associated with transient hypoparathyroidism and hypocalcaemia separately.

Results: A total of 300 patients who underwent total thyroidectomy were enroled. The median age of the study 
population was 41 years, and 70% were females. Histopathological examination showed that 80.3% had thyroid 
cancer. The incidence of postoperative transient hypoparathyroidism was 26.7%, while postoperative transient 
hypocalcaemia was 12.3%. Multivariate analysis showed that the presence of hypothyroidism before surgery 
(OR = 3.230, 95% CI: 1.368–7.624, P = 0.007), performing central compartment neck dissection (CCND) (OR = 2.196, 95% 
CI: 1.133–4.257, P = 0.02) and parathyroid gland in the surgical specimen (OR = 5.547, 95% CI: 3.065–10.036, P < 0.0001) 
were independent predictors of postoperative transient hypoparathyroidism. Female gender (OR = 2.689, 95% CI: 
1.049–6.895, P = 0.039), presence of parathyroid in the surgical specimen (OR = 1.067, 95% CI: 0.367–8.438, P = 0.004) 
and performing CCND (OR = 2.192, 95% CI: 0.990–4.850, P = 0.05) were independent predictors of postoperative 
transient hypocalcaemia.

Conclusion: Hypoparathyroidism and hypocalcaemia after thyroid surgery are common, and most of them are 
transient. The independent predictors of hypoparathyroidism and hypocalcaemia differ. Hypoparathyroidism appears 
to be a better predictor for patients who will develop postoperative hypocalcaemia.
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Introduction

With the growing incidence of thyroid malignancy and 
improved detection of thyroid nodules using diagnostic 
imaging, the number of patients requiring thyroid 
surgery has increased (Kitahara & Sosa 2016). The most 
common complication following total thyroidectomy (TT) 
is hypoparathyroidism and the resultant hypocalcaemia. 
Despite advances and improvements in surgical 
techniques, hypoparathyroidism is still an unresolved 
problem (Promberger et al., 2014). Direct injury to, or 
devascularisation of, the parathyroid glands is the most 
common cause of post-thyroidectomy hypocalcaemia 
(Edafe et al., 2014). Measuring serum parathormone 
(PTH) post-thyroidectomy is a sensitive method for 
identifying patients at risk for hypocalcaemia. PTH is the 
main factor that regulates calcium, and small changes in 
PTH levels alter calcium levels.

Transient or temporary hypoparathyroidism is defined 
as hypoparathyroidism lasting less than 6 months after 
surgery, while permanent hypoparathyroidism persists 
beyond 6 months after surgery (Shoback et al. 2016). 
The incidence of transient hypoparathyroidism in the 
literature ranges from 14% to 60% (Nagel et al. 2022), and 
the median incidence is 27% (interquartile range = 19–38) 
as per the meta-analysis by Edafe et al. (2014). The 
incidence of permanent hypoparathyroidism ranges from 
0% to 4% (Edafe et al. 2014, Nagel et al. 2022). Transient 
or temporary hypoparathyroidism can be defined as 
an undetectable or inappropriately low postoperative 
PTH level (<10 pg/mL) in the context of hypocalcaemia, 
with or without hypocalcaemia symptoms (Nagel et al. 
2022). Transient hypocalcaemia is defined as a calcium 
level below the lower limit of normal, i.e. 2.0 mmol/L or 
less than 8.0 mg/dL (Edafe et al. 2014, Nagel et al. 2022). 
Studies have reported various risk factors as predictors 
of hypocalcaemia following TT, and the results have been 
inconsistent across studies (Erbil et al. 2009, Edafe et al. 
2014). Therefore, accurate judgment and identification 
of risk factors for postoperative hypoparathyroidism are 
necessary to reduce the morbidity of hypocalcaemia and 
would help to initiate early treatment following surgery.

This study aims to investigate the prevalence 
and risk factors for post-thyroidectomy transient 
hypoparathyroidism and hypocalcaemia following TT in 
the Indian setting.

Materials and methods

We performed a retrospective analysis of patients who 
underwent TT or completion thyroidectomy surgery in 
the Department of Head and Neck Surgery at a tertiary 
care hospital in the southern part of India between 
January 2021 and May 2023. This study obtained 
ethical approval from the Institutional Review Board 
(IRB min no. 15756(retro), dated 20.09.2023). A total 
of 300 consecutive patients who underwent TT in the 

Department of Head and Neck Surgery were included. 
Patients with renal failure, concomitant parathyroid 
disorders, recurrent thyroid swelling following TT and 
those with a prior history of radiation therapy to the 
head and neck region were excluded.

The serum calcium and PTH levels of patients were 
tested postoperatively on day 1 and further as per 
clinical indication. The estimation of serum calcium 
was performed using the photometric method (Cobas® 
C 702 analyser (Roche)), and intact PTH was estimated 
by chemiluminescence (Atellica® IM Intact PTH assay 
– Siemens). Patients were considered to have transient 
hypoparathyroidism if the postoperative day 1 (POD 1) 
PTH value was <10 pg/mL and transient hypocalcaemia 
if the POD 1 serum calcium value was <8 mg/dL (Nagel 
et al. 2022). Patients were started on treatment based 
on department protocol. Pre-operative, intraoperative, 
and postoperative characteristics (Fig. 1) were collected 
for the study subjects from electronic medical records. 
The study flow diagram and parameters considered 
are shown in Fig. 1. Patients who were on thyroxine 
replacement preoperatively, or those who were 
diagnosed to have hypothyroid during evaluation for 
thyroid nodule, were considered as hypothyroid. All 
these patients underwent medical management before 
surgery and were operated on in an euthyroid state.

The statistical analysis was performed using IBM 
SPSS Statistics for Windows, Version 20 (IBM Corp.) 
and R (version 4.3.1). The analysis of the relationship 
between categorical variables was performed using 
contingency tables and the chi-square test/Fisher test. 
Spearman’s rank order correlation was used to assess 
the relationship between postoperative hypocalcaemia 
and postoperative PTH. Odds ratios (OR) were reported 
with a 95% CI and P values. The level of statistical 
significance was determined at P ≤ 0.05. Predictive 
factors of hypoparathyroidism and hypocalcaemia 
were analysed separately. A P-value ≤0.05 in univariate 
analysis was considered for the multivariate model, 
using a downward stepwise binary logistic regression 
analysis.

Results

A total of 300 patients who underwent thyroid surgery 
(Fig. 1) were included in the study. The study included 
210 women and 90 men, with a median age of 41.5 
years. Table 1 lists the baseline demographic and 
clinicopathological characteristics of the enroled patients. 
The final histopathological examination showed 80.3% 
of the patients had malignancy. Out of this, 77% (n = 231) 
had papillary thyroid carcinoma, and rest included 
Hürthle cell carcinoma (0.7%), high-grade differentiated 
thyroid cancer (0.7%), poorly differentiated thyroid 
cancer (1%), medullary thyroid carcinoma (0.7%) and 
anaplastic thyroid cancer (0.3%). Central compartment 
neck dissection (CCND) was performed in 19.7% of the 
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cases. The presence of thyroiditis was histologically 
confirmed in 36.3% of cases. The mean number of 
parathyroid glands identified during surgery was 3.69 
(s.d. 0.654). Inadvertent removal of parathyroid glands, 
during surgery, as confirmed by histopathology, was 
noted in 26.3% of patients.

Although 80 (26.7%) patients had biochemical 
postoperative hypoparathyroidism on POD1, 
hypocalcaemia was present in only 37 (12.3%) patients. 
Following surgery, 28% (n = 84) of patients had symptoms 
of hypocalcaemia, and 30.3% (n = 91) had signs of 
hypocalcaemia. Six patients with symptoms had no 
demonstrable clinical sign of hypocalcaemia, while 13 
patients without any symptoms had an elicitable clinical 
signs of hypocalcaemia. We found that serum PTH 
levels had a better coefficient of correlation than serum 
calcium levels with both patient-reported symptoms 
and clinically elicited signs of hypocalcaemia (Fig. 2). 
POD1 PTH values correlated better with hypocalcaemia 
symptoms (r = 0.799 vs 0.466) and signs (r = 0.815 vs 
0.392) compared to calcium levels (Fig. 2). There was 
a positive correlation between POD1 calcium and PTH 
(r = 0.5, P-value = 2.2e–16) (Fig. 3). Of all patients who 
had a calcium level of <8 mg/dL (n = 37), 72.9% (n = 27) of 
patients had a PTH value of less than 10 pg/mL.

Of the patients who had hypothyroidism preoperatively 
(n = 32), 40.6% developed transient hypoparathyroidism. 
The presence of a significant central compartment neck 
node (CCN) on radiological examination could predict 
hypocalcaemia in 56.2%. Table 2 lists the univariate 

analysis for predictors of transient hypoparathyroidism. 
Among these, seven factors were significantly related 
to the presence of postoperative hypoparathyroidism, 
namely, the presence of hypothyroidism (OR = 2.460, 
95% CI: 1.123–5.387, P = 0.024), surgery type (OR = 2.634, 
95% CI: 1.45–4.76, P = 0.001), CCND (OR = 2.487, 95% CI: 
1.36–4.52, P = 0.003), presence of parathyroid gland in 
the surgical specimen (OR = 5.467, 95% CI: 3.11–9.60, 
P = <0.0001), radiological CCN in imaging (OR = 3.857, 
95% CI: 1.38–10.73, P = 0.010), presence of pathological 
positive node (OR = 2.788, 95% CI: 1.06–7.30, P = 0.037) 
and metastatic node size more than 3 cm (OR = 5.5, 95% 
CI: 1.56–19.36, P = 0.008). CCN, presence of pathological 
positive node and node >3 cm were not included in 
multivariate analysis because of low column counts 
(n < 10) and wide CIs.

For hypocalcaemia, univariate analysis (Table 3) showed 
that female gender (OR = 0.412, 95% CI: 0.166–1.026, 
P = 0.05), surgery type (OR = 2.150, 95% CI: 1.009–4.579, 
P = 0.047), CCND (OR = 2.206, 95% CI: 1.035–4.704, 
P = 0.041), parathyroid tissue in surgical specimen 
(OR = 3.137, 95% CI: 1.549–6.352, P = 0.001) and POD 1 PTH 
level less than 10 pg/mL (OR = 10.70, 95% CI: 4.89–23.47, 
P = <0.0001) were significant predictors of postoperative 
hypocalcaemia. Because of the significant correlation 
between POD 1 PTH and POD 1 calcium levels (Fig. 3), 
we did not consider that factor in multivariate analysis.

Multivariate analysis showed that the presence of 
hypothyroidism (OR = 3.230, 95% CI: 1.368–7.624, 
P = 0.007), CCND (OR = 2.196, 95% CI: 1.133–4.257, P = 0.02) 

Figure 1

Study flowchart.
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and parathyroid in surgical specimen (OR = 5.547, 
95% CI: 3.065–10.036, P < 0.0001) were independent 
predictors of transient hypoparathyroidism (Table 4).  
Among 78 patients who had nodal metastasis, the  
occurrence of transient hypoparathyroidism was 
significantly higher (P = 0.008) in those who had node 
size >3 cm (73.3%).

Multivariate analysis showed that the female gender 
(OR = 2.689, 95% CI: 1.049–6.895, P = 0.039), presence of 
parathyroid in the surgical specimen (OR = 1.067, 95% 
CI: 0.367–8.438, P = 0.004) and CCND (OR = 2.192, 95% CI: 
0.990–4.850, P = 0.05) were independent predictors for 
postoperative transient hypocalcaemia (Table 4).

Seven patients (2.3%) developed permanent 
hypoparathyroidism. It was noted that all were female, 
the majority were less than 40 years old (71.4%), and 
all except one had malignancy in final histopathology. 
TIRADS 5 thyroid nodule was noted in 43%, and 71.4% 
had a preoperative diagnosis of malignancy with FNAC. 

CCND was performed in 43%, and thyroiditis was  
noted in 71.4% of cases. POD 1 PTH levels of less than 
10 pg/mL was noted in 71.4%, and 85.7% had signs 
and symptoms of hypocalcaemia. The majority (85.7%) 
required both calcium and vitamin D supplements 
immediately following surgery.

Receiver operating characteristics curve analysis was 
performed to assess the PTH cutoff that better predicts 
POD 1 hypocalcaemia. It was found that a PTH value 
<10 pg/mL as this cutoff had a better sensitivity (79.5% 
vs 74.1%) than a cutoff of <15 pg/mL (AUC) in predicting 
POD 1 hypocalcaemia.

Discussion

Hypoparathyroidism and hypocalcaemia are frequent  
complications of TT, with the majority being transient 
(Puzziello et al. 2015). In our study, transient 

Table 1 Demographic and clinicopathological data.

Patient characteristic n (%)

Gender
• Female
• Male

210 (70)
90 (30)

BMI (median) 24.1 ± 3.9
Surgical procedure
• Thyroidectomy alone
• Thyroidectomy + central/lateral neck dissection

240 (80)
60 (20)

Histology
• Benign
• Malignant

59 (19.7)
241 (80.3)

No. of parathyroid glands identified
• One
• Two
• Three
• Four

5 (1.7)
52 (17.3)
38 (12.7)

205 (68.3)
No. of parathyroid auto transplanted 9 (3)
No. of patients with parathyroid glands observed in surgical specimen 79 (26.3)
Postoperative temporary hypoparathyroidism 80 (26.7)
Postoperative temporary hypocalcaemia 37 (12.3)
Postoperative permanent hypoparathyroidism 7 (2.3)
Mean size of largest nodule on USG 3.9 cm ± 2.2
FNAC – Bethesda grading (n = 280, missing = 20)
• Bethesda 1
• Bethesda 2
• Bethesda 3–4
• Bethesda 5–6

56 (18.7)
45 (15)

100 (35.7)
79 (28.2)

Histopathological parameters (n = 300)
Thyroiditis 109 (36.3)
pT stage (n = 241, missing = 59)  
• pT1–2
• pT3–4

158 (65.2)
83 (35)

pN stage (n = 78, missing = 222)  
• pN1a
• pN1b

33 (42.3)
45 (57.7)

BMI, body mass index; CCND, central compartment neck dissection; FNAC, fine needle aspiration cytology; TT, total thyroidectomy; p, pathological.
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hypoparathyroidism was noted in 26.7% of patients, 
and transient hypocalcaemia occurred in 12.3%. In a 
study by Nair et al., among 806 patients, they noted 
transient hypocalcaemia in 23.6% of patients (Nair 
et al. 2013). In a similar study by Falch et al. in 702 
patients, the incidence of transient hypocalcaemia was 
noted in 22.8% of patients (Falch et al. 2018). However, 
the problem in reporting postoperative transient 
hypocalcaemia is the lack of a uniform definition, as the 
definitions are very inconsistent, ranging from a simple 
chemical lab reference range for serum calcium levels to  
the presence of clinical symptoms and parathormone 
serum levels at various time points. In our study, 
postoperative transient hypoparathyroidism was 
defined as POD 1 PTH less than 10 pg/mL. Postoperative 

transient hypocalcaemia was defined as a POD 1 serum 
calcium level of less than 8 mg/dL, based on evidence 
from a meta-analysis (Nagel et al. 2022).

CCND and inadvertent removal of the parathyroid 
gland during surgery, which was confirmed by 
histopathological examination, were independent 
predictors for both transient hypoparathyroidism and 
POD1 hypocalcaemia. In addition, hypothyroidism  
was an independent predictor of transient 
hypoparathyroidism, and female gender was identified 
as a risk factor for POD1 hypocalcaemia.

Variations in the anatomical locations and blood supply 
of the parathyroid glands, along with the difficulty in 
distinguishing parathyroid glands from other cervical 

Figure 2

Co-relation of clinical features with postoperative day 1 PTH and calcium values.
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tissues due to their small size and similar colour 
compared to the thyroid, fat and lymph nodes, as well 
as their fragile nature, set the stage for their functional 
derangement following surgical manipulation. The 
mechanisms that underlie hypocalcaemia are related 
to disruption of the parathyroid arterial supply, 
interference with venous drainage, mechanical injury 
and thermal or electrical injury, which could lead to the 
intentional or unintentional partial or complete removal 
of parathyroid tissue (Orloff et al. 2018).

Extensive thyroid surgery has been reported to markedly 
increase the incidence of both transient and permanent 
hypoparathyroidism when compared with less extensive 
thyroid procedures. Transient hypoparathyroidism 
may develop in patients with thyroid cancer who 
undergo CCND due to vascular damage or inadvertent 
parathyroidectomy during the procedure. The superior 
parathyroid glands are at a lower risk of injury. The 
inadvertent removal of inferior parathyroid glands is 
more common because most central neck lymph node 
metastases are generally located in the paratracheal 
and pre-tracheal areas, along with the variability of 
parathyroid gland anatomy. Patients with thyroid 
cancer who undergo CCND are more likely to suffer from 
hypoparathyroidism, as injury to the lower parathyroid 
gland is often unnoticed in CCND (Orloff et al. 2018). 
Careful dissection preserving the blood supply to 
parathyroids (especially superior parathyroids) may 
help reduce the incidence of hypoparathyroidism. When 
we perform an ipsilateral CCND, the risk of contralateral 
central neck lymph node metastasis must be weighed 
against the risk of hypoparathyroidism and disease 

status. Then, a decision is taken regarding whether to 
proceed with further nodal dissection (Orloff et al. 2018). 
A meta-analysis by Qin et al. identified that surgery in 
patients with malignant nodules was a significant risk 
factor for transient and permanent hypoparathyroidism 
(Qin et al. 2021).

In univariate analysis for temporary 
hypoparathyroidism, the presence of CCN on imaging, 
the presence of metastatic nodes in the specimen, 
and a pathological metastatic node size >3 cm were 
related to transient hypoparathyroidism, but they were 
excluded in multivariate analysis because of wide CIs. 
However, it is essential to note that the presence of 
significant lymph nodes on ultrasonography imaging or 
intraoperative findings that dictate CCND may increase 
the risk of transient hypoparathyroidism and transient 
hypocalcaemia. Also, this risk increases exponentially 
when the size of any node is more than 3 cm, which may 
be related to the burden of disease and, hence, the need 
for more extensive surgery.

Dissection along the capsule of the thyroid is required to 
safeguard the parathyroid. This technique is complicated 
by the presence of extrathyroidal extension, fibrosis or 
increased vascularity due to thyroiditis, as well as the 
surgeon's experience. Transient hypoparathyroidism is 
likely to occur when one or more parathyroid glands 
are excised inadvertently (Rajinikanth et al. 2009, Sitges-
Serra et al. 2010). According to a meta-analysis by Qin 
et al., the presence of a parathyroid gland in the histology 
specimen significantly increases the incidence of both 
transient and permanent hypoparathyroidism (Qin et al. 
2021). In our study, 79 patients (26.3%) had parathyroid 

Figure 3

Co-relation between postoperative day 1 PTH and calcium values.



Endocrine Oncology (2024) 4 e240022
https://doi.org/10.1530/EO-24-0022

J J Lalitha et al.

Ta
bl

e 
2 

U
ni

va
ria

te
 a

na
ly

si
s 

fo
r f

ac
to

rs
 p

re
di

ct
in

g 
tr

an
si

en
t h

yp
op

ar
at

hy
ro

id
is

m
a .

Va
ri

ab
le

Po
st

op
. D

ay
 1

 P
TH

 L
ev

el
 (n

 =
 3

00
)

O
dd

s 
Ra

ti
o 

(9
5%

 C
I)

P
>1

0 
pg

/m
L

<1
0 

pg
/m

L

Ag
e

• 
<4

0 
ye

ar
s

• 
>4

0 
ye

ar
s

10
0 

(4
5.

5%
)

12
0 

(5
4.

5%
)

40
 (5

0.
0%

)
40

 (5
0.

0%
)

0.
83

3 
(0

.4
9–

1.
39

)
0.

48
6

G
en

de
r

• 
Fe

m
al

e
• 

M
al

e
14

8 
(6

7.
3%

)
72

 (3
2.

7%
)

62
 (7

7.
5%

)
18

 (2
2.

5%
)

0.
59

7 
(0

.3
2–

1.
08

)
0.

08
9

Bo
dy

 m
as

s 
in

de
x 

(B
M

I)
• 

<2
4.

99
 k

g/
m

2

• 
>2

5 
kg

/m
2

12
6 

(5
7.

3%
)

94
 (4

2.
7%

)
51

 (6
3.

8%
)

29
 (3

6.
2%

)
0.

76
2 

(0
.4

4–
1.

29
)

0.
31

4

Co
m

or
bi

di
ty

• 
N

o
• 

Ye
s

• 
H

yp
ot

hy
ro

id
is

m

15
1 

(6
8.

6%
)

50
 (2

2.
7%

)
19

 (8
.6

%
)

42
 (5

2.
5%

)
25

 (3
1.

2%
)

13
 (1

6.
2%

)

Re
f

1.
79

8 
(0

.9
97

–3
.2

41
)

2.
46

0 
(1

.1
23

–5
.3

87
)

– 0.
05

1
0.

02
4

Su
rg

er
y 

ty
pe

 
• 

TT
• 

TT
 +

 N
D

18
6 

(8
4.

5%
)

34
 (1

5.
5%

)
54

 (6
7.

5%
)

26
 (3

2.
5%

)
2.

63
4 

(1
.4

5–
4.

76
)

0.
00

1

CC
N

D
 

• 
N

o
• 

Ye
s

18
6 

(8
4.

5%
)

34
 (1

5.
5%

)
55

 (6
8.

8%
)

25
 (3

1.
2%

)
2.

48
7 

(1
.3

6–
4.

52
)

0.
00

3

H
is

to
lo

gy
 

• 
Be

ni
gn

• 
M

al
ig

na
nt

43
 (1

9.
5%

)
17

7 
(8

0.
5%

)
16

 (2
0.

0%
)

64
 (8

0.
0%

)
0.

93
0 

(0
.5

1–
1.

84
)

0.
97

2

Pr
es

en
ce

 o
f p

ar
at

hy
ro

id
 g

la
nd

s 
in

 s
ur

gi
ca

l s
pe

ci
m

en
• 

N
o

• 
Ye

s
18

3 
(8

3.
2%

)
37

 (1
6.

8%
)

38
 (4

7.
5%

)
42

 (5
2.

5%
)

5.
46

7 
(3

.1
1–

9.
60

)
<0

.0
00

1

Ra
di

ol
og

ic
al

 e
xt

ra
th

yr
oi

da
l e

xt
en

si
on

• 
N

o
• 

Ye
s

20
3 

(9
2.

3%
)

17
 (7

.7
%

)
73

 (9
1.

2%
)

7 
(8

.8
%

)
1.

14
5 

(0
.4

5–
2.

87
)

0.
77

3

Ra
di

ol
og

ic
al

 c
en

tr
al

 c
om

pa
rt

m
en

t n
od

e
• 

N
o

• 
Ye

s
21

3 
(9

6.
8%

)
7 

(3
.2

%
)

71
 (8

8.
8%

)
9 

(1
1.

2%
)

3.
85

7 
(1

.3
8–

10
.7

3)
0.

01
0

Ra
di

ol
og

ic
al

 la
te

ra
l c

om
pa

rt
m

en
t n

od
e

• 
N

o
• 

Ye
s

16
6 

(7
5.

5%
)

54
 (2

4.
5%

)
53

 (6
6.

2%
)

27
 (3

3.
8%

)
1.

56
6 

(0
.8

9–
2.

73
)

0.
11

4
 

Ra
di

ol
og

ic
al

 re
tr

os
te

rn
al

 e
xt

en
si

on
• 

N
o

• 
Ye

s
20

6 
(9

3.
6%

)
14

 (6
.4

%
)

79
 (9

8.
8%

)
1 

(1
.2

%
)

0.
18

6 
(0

.0
2–

1.
44

)
0.

10
7

AC
R 

TI
RA

D
S 

(n
 =

 2
68

, m
is

si
ng

 =
 3

2)
• 

TI
RA

D
S 

1
• 

TI
RA

D
S 

2
• 

TI
RA

D
S 

3
• 

TI
RA

D
S 

4
• 

TI
RA

D
S 

5

4 
(2

.1
%

)
13

 (6
.7

%
)

58
 (2

9.
7%

)
74

 (3
7.

9%
)

46
 (2

3.
6%

)

1 
(1

.4
%

)
2 

(2
.7

%
)

24
 (3

2.
9%

)
30

 (4
1.

1%
)

16
 (2

1.
9%

)

Re
f

0.
61

 (0
.0

4–
8.

70
)

1.
65

5 
(0

.1
7–

15
.5

8)
1.

62
2 

(0
.1

7–
15

.1
1)

1.
39

1 
(0

.1
4–

13
.3

8)

– 0.
71

9
0.

66
0

0.
67

1
0.

77
5

Fo
ca

lit
y 

(n
 =

 2
84

, m
is

si
ng

 =
 1

6)
• 

So
lit

ar
y

• 
M

ul
tif

oc
al

68
 (3

2.
9)

13
9 

(6
7.

1)
23

 (2
9.

9)
54

 (7
0.

1)
1.

14
9 

(0
.6

5–
2.

02
)

0.
63

2

(C
on

tin
ue

d)



Endocrine Oncology (2024) 4 e240022
https://doi.org/10.1530/EO-24-0022

J J Lalitha et al.

Va
ri

ab
le

Po
st

op
. D

ay
 1

 P
TH

 L
ev

el
 (n

 =
 3

00
)

O
dd

s 
Ra

ti
o 

(9
5%

 C
I)

P
>1

0 
pg

/m
L

<1
0 

pg
/m

L

FN
AC

 (n
 =

 2
80

, m
is

si
ng

 =
 2

0)
• 

Be
th

es
da

 1
• 

Be
th

es
da

 2
• 

Be
th

es
da

 3
• 

Be
th

es
da

 4
• 

Be
th

es
da

 5
• 

Be
th

es
da

 6

41
 (2

0.
1%

)
33

 (1
6.

2%
)

70
 (3

4.
3%

)
8 

(3
.9

%
)

24
 (1

1.
8%

)
28

 (1
3.

7%
)

15
 (1

9.
7%

)
12

 (1
5.

8%
)

20
 (2

6.
3%

)
2 

(2
.6

%
)

13
 (1

7.
1%

)
14

 (1
8.

4%
)

Re
f

0.
99

4 
(0

.4
0–

2.
41

)
0.

78
1 

(0
.3

6–
1.

69
)

0.
68

3 
(0

.1
3–

3.
58

)
1.

48
1 

(0
.6

0–
3.

63
)

1.
36

7 
(0

.5
7–

3.
27

)

–
0.

98
9

0.
53

0
0.

65
3

0.
39

1
0.

48
3

Th
yr

oi
di

tis
• 

N
o

• 
Ye

s
14

5 
(6

5.
9%

)
75

 (3
4.

1%
)

46
 (5

7.
5%

)
34

 (4
2.

5%
)

1.
42

9 
(0

.8
4–

2.
41

)
0.

18
2

Pa
th

ol
og

ic
al

 T
 s

ta
ge

• 
pT

1a
• 

pT
1b

• 
pT

2
• 

pT
3a

• 
pT

3b
• 

pT
4a

• 
pT

4b

37
 (2

0.
9%

)
19

 (1
0.

7%
)

60
 (3

3.
9%

)
45

 (2
5.

4%
)

13
 (7

.3
%

)
3 

(1
.7

%
)

0

13
 (2

0.
3%

)
7 

(1
0.

9%
)

22
 (3

4.
4%

)
13

 (2
0.

3%
)

7 
(1

0.
9%

)
1 

(1
.6

%
)

1 
(1

.6
%

)

Re
f

1.
04

9 
(0

.3
5–

3.
06

)
1.

04
4 

(0
.4

7–
2.

32
)

0.
82

2 
(0

.3
4–

1.
98

)
1.

53
3 

(0
.5

0–
4.

67
)

0.
94

9 
(0

.0
9–

9.
94

)
–

– 0.
93

1
0.

91
7

0.
66

4
0.

45
3

0.
96

5
–

Pa
th

ol
og

ic
al

 fo
ca

lit
y

• 
Si

ng
le

• 
M

ul
tif

oc
al

72
 (4

0.
7%

)
10

5 
(5

9.
3%

)
20

 (3
1.

2%
)

44
 (6

7.
8%

)
1.

50
9 

(0
.8

2–
2.

77
)

0.
18

5

Pa
th

ol
og

ic
al

 e
xt

ra
th

yr
oi

da
l e

xt
en

si
on

• 
N

o
• 

Ye
s

16
1 

(9
1.

0%
)

16
 (9

.0
%

)
55

 (8
5.

9%
)

9 
(1

4.
1%

)
1.

64
7 

(0
.6

8–
3.

93
)

0.
26

2

Ca
ps

ul
ar

 in
va

si
on

• 
N

o
• 

Ye
s

15
2 

(8
5.

9%
)

25
 (1

4.
1%

)
56

 (8
7.

5%
)

8 
(1

2.
5%

)
0.

86
9 

(0
.3

7–
2.

03
)

0.
74

6

Ly
m

ph
o-

va
sc

ul
ar

 in
va

si
on

• 
N

o
• 

Ye
s

11
7 

(6
6.

1%
)

60
 (3

3.
9%

)
35

 (5
4.

7%
)

29
 (4

5.
3%

)
1.

61
6 

(0
.9

0–
2.

89
)

0.
10

6

Pa
th

ol
og

ic
al

 N
 s

ta
ge

 (n
 =

 7
8,

 m
is

si
ng

 =
 2

22
)

• 
pN

1a
• 

pN
1b

24
 (5

2.
2%

)
22

 (4
7.

8%
)

9 
(2

8.
1%

)
23

 (7
1.

9%
)

2.
78

8 
(1

.0
6–

7.
30

)
0.

03
7

N
od

e 
si

ze
 (n

 =
 7

8,
 m

is
si

ng
 =

 2
22

)
• 

<3
 c

m
• 

>3
 c

m
42

 (9
1.

3%
)

4 
(8

.7
%

)
21

 (6
5.

6%
)

11
 (3

4.
4%

)
5.

5 
(1

.5
6–

19
.3

6)
0.

00
8

Si
ze

 o
f n

od
al

 m
et

as
ta

tic
 fo

ci
 (n

 =
 7

8,
 m

is
si

ng
 =

 2
22

)
• 

<0
.2

 c
m

• 
>0

.2
 c

m
19

 (3
1.

3%
)

27
 (5

8.
7%

)
7 

(2
1.

9%
)

25
 (7

8.
1%

)
2.

51
3 

(0
.9

0–
6.

99
)

0.
07

8

Pa
th

ol
og

ic
al

 e
xt

ra
-n

od
al

 e
xt

en
si

on
 (n

 =
 7

8,
 m

is
si

ng
 =

 2
22

)
• 

N
o

• 
Ye

s
35

 (7
6.

1%
)

11
 (2

3.
9%

)
25

 (7
8.

1%
)

7 
(2

1.
9%

)
0.

89
1 

(0
.3

0–
2.

61
)

0.
83

4

a B
in

ar
y 

lo
gi

st
ic

 re
gr

es
si

on
.

BM
I, 

bo
dy

 m
as

s i
nd

ex
; C

CN
D,

 ce
nt

ra
l c

om
pa

rt
m

en
t n

ec
k 

di
ss

ec
tio

n;
 F

N
AC

, fi
ne

 n
ee

dl
e 

as
pi

ra
tio

n 
cy

to
lo

gy
; O

R,
 o

dd
s r

at
io

; T
T,

 to
ta

l t
hy

ro
id

ec
to

m
y;

 T
IR

AD
S,

 th
yr

oi
d 

im
ag

in
g 

re
po

rt
in

g 
an

d 
da

ta
 sy

st
em

s.

Ta
bl

e 
2 

(C
on

tin
ue

d)



Endocrine Oncology (2024) 4 e240022
https://doi.org/10.1530/EO-24-0022

J J Lalitha et al.

Ta
bl

e 
3 

U
ni

va
ria

te
 a

na
ly

si
s 

fo
r f

ac
to

rs
 p

re
di

ct
in

g 
tr

an
si

en
t h

yp
oc

al
ca

em
ia

a .

Va
ri

ab
le

Po
st

op
. D

ay
 1

 C
al

ci
um

 L
ev

el
 (n

 =
 3

00
)

O
dd

s 
Ra

ti
o 

(9
5%

 C
I)

P
>8

 m
g/

dL
<8

 m
g/

dL

Ag
e

• 
<4

0 
ye

ar
s

• 
>4

0 
ye

ar
s

11
9 

(4
5.

2%
)

14
4 

(5
4.

5%
)

21
 (5

6.
8%

)
16

 (4
3.

2%
)

0.
63

0 
(0

.3
14

–1
.2

61
)

0.
19

2

G
en

de
r

• 
Fe

m
al

e
• 

M
al

e
17

9 
(6

8.
1%

)
84

 (3
1.

9%
)

32
 (8

3.
8%

)
6 

(1
6.

2%
)

0.
41

2 
(0

.1
66

–1
.0

26
)

0.
05

7

Bo
dy

 m
as

s 
in

de
x 

(B
M

I)
• 

<2
4.

99
 k

g/
m

2

• 
>2

5 
kg

/m
2

15
2 

(5
7.

8%
)

11
1 

(4
2.

2%
)

25
 (6

7.
6%

)
12

 (3
2.

4%
)

0.
65

7 
(0

.3
17

–1
.3

65
)

0.
26

0

Co
m

or
bi

di
ty

• 
N

o
• 

Ca
rd

io
va

sc
ul

ar
• 

H
yp

ot
hy

ro
id

is
m

16
6 

(6
3.

1%
)

70
 (2

6.
6%

)
27

 (1
0.

3%
)

27
 (7

3.
0%

)
5 

(1
3.

5%
)

5 
(1

3.
5%

)

Re
f

0.
43

9 
(0

.1
62

–1
.1

87
)

1.
13

9 
(0

.4
04

–3
.2

12
)

– 0.
10

5
0.

80
6

Su
rg

er
y 

ty
pe

 
• 

TT
• 

TT
 +

 N
D

21
5 

(8
1.

7%
)

48
 (1

8.
3%

)
25

 (6
7.

6%
)

12
 (3

2.
4%

)
2.

15
0 

(1
.0

09
–4

.5
79

)
0.

04
7

CC
N

D
 

• 
N

o
• 

Ye
s

21
6 

(8
2.

1%
)

47
 (1

7.
9%

)
25

 (6
7.

6%
)

12
 (3

2.
4%

)
2.

20
6 

(1
.0

35
–4

.7
04

)
0.

04
1

H
is

to
lo

gy
 

• 
Be

ni
gn

• 
M

al
ig

na
nt

51
 (1

9.
4%

)
21

2 
(8

0.
6%

)
8 

(2
1.

6%
)

29
 (7

8.
4%

)
0.

87
2 

(0
.3

76
–2

.0
21

)
0.

74
9

Pr
es

en
ce

 o
f p

ar
at

hy
ro

id
 g

la
nd

s 
in

 s
ur

gi
ca

l s
pe

ci
m

en
• 

N
o

• 
Ye

s
20

2 
(7

6.
8%

)
61

 (2
3.

2%
)

19
 (5

1.
4%

)
18

 (4
8.

6%
)

3.
13

7 
(1

.5
49

–6
.3

52
)

0.
00

1

Ra
di

ol
og

ic
al

 e
xt

ra
th

yr
oi

da
l e

xt
en

si
on

• 
N

o
• 

Ye
s

24
7 

(9
4.

7%
)

21
 (8

.0
%

)
36

 (9
7.

3%
)

3 
(8

.1
%

)
1.

01
7 

(0
.2

88
–3

.5
91

)
0.

97
9

Ra
di

ol
og

ic
al

 c
en

tr
al

 c
om

pa
rt

m
en

t n
od

e
• 

N
o

• 
Ye

s
25

1 
(9

5.
4%

)
12

 (4
.6

%
)

30
 (8

8.
2%

)
4 

(1
0.

8%
)

2.
53

5 
(0

.7
73

–8
.3

20
)

0.
12

5

Ra
di

ol
og

ic
al

 la
te

ra
l c

om
pa

rt
m

en
t n

od
e

• 
N

o
• 

Ye
s

19
5 

(7
4.

1%
)

68
 (2

5.
9%

)
24

 (6
4.

9%
)

13
 (3

5.
1%

)
1.

55
3 

(0
.7

49
–3

.2
21

)
0.

23
7

 
Ra

di
ol

og
ic

al
 re

tr
os

te
rn

al
 e

xt
en

si
on

• 
N

o
• 

Ye
s

24
9 

(9
4.

7%
)

14
 (5

.3
%

)
36

 (9
7.

3%
)

1 
(2

.7
%

)
0.

49
4 

(0
.0

63
–3

.8
7)

0.
50

2

AC
R 

TI
RA

D
S 

(n
 =

 2
68

, m
is

si
ng

 =
 3

2)
• 

TI
RA

D
S 

1
• 

TI
RA

D
S 

2
• 

TI
RA

D
S 

3
• 

TI
RA

D
S 

4
• 

TI
RA

D
S 

5

4 
(1

.7
%

)
14

 (6
.0

%
)

71
 (3

0.
3%

)
92

 (3
9.

3%
)

53
 (2

2.
6%

)

1 
(2

.9
%

)
1 

(2
.9

%
)

11
 (3

2.
4%

)
12

 (3
5.

3%
)

9 
(2

6.
5%

)

Re
f

0.
28

6 
(0

.0
14

–5
.6

60
)

0.
62

0 
(0

.0
63

–6
.0

68
)

0.
52

2 
(0

.0
54

–5
.0

62
)

0.
67

9 
(0

.0
68

–6
.7

91
)

– 0.
41

1
0.

68
1

0.
57

5
0.

74
2

(C
on

tin
ue

d)



Endocrine Oncology (2024) 4 e240022
https://doi.org/10.1530/EO-24-0022

J J Lalitha et al.

Va
ri

ab
le

Po
st

op
. D

ay
 1

 C
al

ci
um

 L
ev

el
 (n

 =
 3

00
)

O
dd

s 
Ra

ti
o 

(9
5%

 C
I)

P
>8

 m
g/

dL
<8

 m
g/

dL

Fo
ca

lit
y 

(n
 =

 2
84

, m
is

si
ng

 =
 1

6)
• 

So
lit

ar
y

• 
M

ul
tif

oc
al

79
 (3

1.
6)

17
1 

(6
8.

4)
12

 (3
5.

3)
22

 (6
4.

7)
0.

84
7 

(0
.3

99
–1

.7
97

)
0.

66
5

FN
AC

 (n
 =

 2
80

, m
is

si
ng

 =
 2

0)
• 

Be
th

es
da

 1
• 

Be
th

es
da

 2
• 

Be
th

es
da

 3
• 

Be
th

es
da

 4
• 

Be
th

es
da

 5
• 

Be
th

es
da

 6

50
 (2

0.
5%

)
41

 (1
6.

2%
)

70
 (3

4.
3%

)
8 

(3
.9

%
)

24
 (1

1.
7%

)
33

 (1
3.

5%
)

6 
(1

6.
7%

)
4 

(1
1.

1%
)

11
 (3

0.
6%

)
–

6 
(1

6.
7%

)
9 

(2
5.

0%
)

Re
f

0.
81

3 
(0

.2
15

–3
.0

77
)

1.
16

0 
(0

.4
04

–3
.3

35
)

–
1.

61
3 

(0
.4

78
–5

.4
47

)
2.

27
3 

(0
.7

40
–6

.9
84

)

– 0.
76

0
1.

16
0

– 0.
44

1
0.

15
2

Th
yr

oi
di

tis
• 

N
o

• 
Ye

s
17

1 
(6

5.
0%

)
92

 (3
5.

0%
)

20
 (5

4.
1%

)
17

 (4
5.

9%
)

1.
58

0 
(0

.7
89

–3
.1

64
)

0.
19

7

Pa
th

ol
og

ic
al

 T
 s

ta
ge

 (n
 =

 2
41

, m
is

si
ng

 =
 5

9)
• 

pT
1a

• 
pT

1b
• 

pT
2

• 
pT

3a
• 

pT
3b

• 
pT

4a
• 

pT
4b

45
 (2

1.
2%

)
22

 (1
0.

4%
)

73
 (3

4.
4%

)
52

 (2
4.

5%
)

16
 (7

.5
%

)
3 

(1
.4

%
)

1 
(0

.5
)

5 
(1

7.
2%

)
4 

(1
3.

8%
)

9 
(3

1.
0%

)
6 

(2
0.

7%
)

4 
(1

3.
8%

)
1 

(3
.4

%
)

–

Re
f

1.
63

6 
(0

.3
99

–6
.7

04
)

1.
11

0 
(0

.3
50

–3
.5

20
)

0.
03

8 
(0

.2
97

–3
.6

32
)

2.
25

0 
(0

.5
37

–9
.4

32
)

3.
0 

(0
26

0–
34

.5
75

)
–

– 0.
49

4
0.

86
0

0.
95

3
0.

26
7

0.
37

8
–

Pa
th

ol
og

ic
al

 fo
ca

lit
y

• 
Si

ng
le

• 
M

ul
tif

oc
al

83
 (3

9.
2%

)
12

9 
(6

0.
8%

)
9 

(3
1.

0%
)

20
 (6

9.
0%

)
1.

43
0 

(0
.6

21
–3

.2
91

)
0.

40
1

Pa
th

ol
og

ic
al

 e
xt

ra
th

yr
oi

da
l e

xt
en

si
on

• 
N

o
• 

Ye
s

19
2 

(9
0.

6%
)

20
 (9

.4
%

)
24

 (8
2.

8%
)

5 
(1

7.
2%

)
2.

00
0 

(0
.6

87
–5

.8
19

)
0.

20
3

Ca
ps

ul
ar

 in
va

si
on

• 
N

o
• 

Ye
s

18
0 

(8
4.

9%
)

32
 (1

5.
1%

)
28

 (9
6.

6%
)

1 
(3

.4
%

)
0.

20
1 

(0
.0

26
–1

.5
29

)
0.

12
1

Ly
m

ph
o-

va
sc

ul
ar

 in
va

si
on

• 
N

o
• 

Ye
s

13
3 

(6
2.

7%
)

79
 (3

7.
3%

)
19

 (6
5.

5%
)

10
 (3

4.
5%

)
0.

88
6 

(0
.3

92
–2

.0
01

)
0.

77
1

Pa
th

ol
og

ic
al

 N
 s

ta
ge

 (n
 =

 7
8,

 m
is

si
ng

 =
 2

22
)

• 
pN

1a
• 

pN
1b

30
 (4

4.
8%

)
37

 (5
5.

2%
)

3 
(2

7.
3%

)
8 

(7
2.

7%
)

2.
16

2 
(0

.5
27

–8
.8

70
)

0.
28

4

N
od

e 
si

ze
 (n

 =
 7

8,
 m

is
si

ng
 =

 2
22

)
• 

<3
 c

m
• 

>3
 c

m
55

 (8
2.

1%
)

12
 (1

7.
9%

)
8 

(7
2.

7%
)

3 
(2

7.
3%

)
1.

71
9 

(0
.3

97
–7

.4
49

)
0.

46
9

Si
ze

 o
f n

od
al

 m
et

as
ta

tic
 fo

ci
 (n

 =
 7

8,
 m

is
si

ng
 =

 2
22

)
• 

<0
.2

 c
m

• 
>0

.2
 c

m
24

 (3
5.

8%
)

43
 (6

4.
2%

)
2 

(1
8.

2%
)

9 
(8

1.
8%

)
2.

51
 (0

.5
01

–1
2.

58
)

0.
26

3

Pa
th

ol
og

ic
al

 e
xt

ra
-n

od
al

 e
xt

en
si

on
 (n

 =
 7

8,
 m

is
si

ng
 =

 2
22

)
• 

N
o

• 
Ye

s
53

 (7
9.

1%
)

14
 (2

0.
9%

)
7 

(6
3.

6%
)

4 
(3

6.
4%

)
2.

16
3 

(0
.5

54
–8

.4
48

)
0.

26
7

a B
in

ar
y 

lo
gi

st
ic

 re
gr

es
si

on
.

BM
I, 

bo
dy

 m
as

s i
nd

ex
; C

CN
D,

 ce
nt

ra
l c

om
pa

rt
m

en
t n

ec
k 

di
ss

ec
tio

n;
 F

N
AC

, fi
ne

 n
ee

dl
e 

as
pi

ra
tio

n 
cy

to
lo

gy
; O

R,
 o

dd
s r

at
io

; T
T,

 to
ta

l t
hy

ro
id

ec
to

m
y;

 T
IR

AD
S,

 th
yr

oi
d 

im
ag

in
g 

re
po

rt
in

g 
an

d 
da

ta
 sy

st
em

s.

Ta
bl

e 
3 

(C
on

tin
ue

d)



Endocrine Oncology (2024) 4 e240022
https://doi.org/10.1530/EO-24-0022

J J Lalitha et al.

gland tissue identified in the histopathology specimen, 
of which 53.2% had transient hypoparathyroidism and 
22.8% had transient hypocalcaemia. In their study, Sitges-
Serra et al. found inadvertent parathyroid excision in 
16.1% of 442 patients. However, they had more benign 
disease (77.6%), unlike in our cohort, where we had 
malignancies (80.3%) diagnosed (Sitges-Serra et al. 2010). 
Similar findings were reported by Rajinikanth et al., 
where among 365 patients, inadvertent parathyroid 
excision was seen in 12.91%, with 58.9% of the study 
population having benign diagnosis (Rajinikanth et al. 
2009). Of 300 patients, 205 (68.3%) had all parathyroid 
glands identified and preserved during surgery. Of 59 
patients who underwent CCND, 39% had parathyroid 
glands in the specimen.

The presence of comorbidities like diabetes mellitus, 
hypertension and hypothyroidism as predictors of 
hypoparathyroidism has not been described in the 
literature. In multivariate analysis, we found that 
hypothyroidism (OR = 3.230, 95% CI: 1.368–7.624, 
P = 0.007) was an independent predictor of transient 
hypoparathyroidism. Although not statistically 
significant, it was noted that patients with hypothyroidism 
had a higher prevalence of thyroiditis (46.9% vs 35.1%) 
and a relatively higher nodal disease burden (37.5% vs 
31.2%) in malignant disease. These factors combined 
will pose challenges during thyroid surgery and might 
have compromised the parathyroid blood supply.

Studies have found that post-thyroidectomy 
hypocalcaemia develops more frequently in women than 
in men, probably because of hormonal factors related to 
the perimenopausal period, vitamin D deficiency and 
osteoporosis (Erbil et al. 2009, Lang et al. 2016). Although 
the study by Sands et al. found no difference in the 
incidence of hypocalcaemia between premenopausal 
and postmenopausal women, both groups of women 
exhibited a higher incidence compared to males 
(Sands et al. 2011). In our study, the female gender had 
a higher risk of POD1 hypocalcaemia than the male 

gender (OR = 2.689, 95% CI: 1.049–6.895, P = 0.039) in 
multivariate analysis (Table 4). Edafe et al. found that the  
female sex had a higher risk of postoperative 
hypocalcaemia than male patients (Edafe et al. 2014). 
Another meta-analysis by Qin et al. also showed that the 
female sex (Qin et al. 2021) had a higher incidence of 
transient hypocalcaemia.

The value of PTH in predicting post-thyroidectomy 
hypocalcaemia has been investigated extensively and 
reported in the literature. PTH is the most essential 
biochemical indicator of calcium levels, which usually 
reflects the functioning of the parathyroid gland. 
We found a significant correlation (r = 0.5, P-value: 
2.2e–16) between POD 1 serum PTH and POD 1 serum 
calcium levels (Fig. 3). Among patients who developed 
transient hypocalcaemia, 72.9% also had transient 
hypoparathyroidism. Therefore, PTH values, in 
conjunction with calcium values, patient symptoms  
and signs of hypocalcaemia, can be a valuable tool to 
manage patients in the postoperative period.

The predictors of hypocalcaemia and hypoparathyroidism 
vary slightly in our study. Low PTH remains the 
main driver behind low serum calcium, though 
the presence of pre-existing low calcium reserve, 
osteoporosis (especially in females), renal failure and 
malabsorption may play a role in low calcium levels 
despite a normal PTH level. We found that PTH levels 
had a better correlation than calcium levels with the 
symptoms and signs of hypocalcaemia, and there was 
only a moderate correlation between POD 1 PTH and  
calcium levels (Fig. 3). Hence, post-operative 
hypocalcaemia may be better managed by using 
PTH levels as the primary decision-making tool, with 
calcium levels and clinical findings serving as adjuncts 
in the decision-making process. The presence of 
hypocalcaemic symptoms and signs in a proportion of 
patients with normal calcium could be due to an acute 
drop in calcium from baseline, although this would not 
satisfy the definition of hypocalcaemia.

The prevalence of permanent hypoparathyroidism 
was 2.3% in our study population. It is important  
to identify this group because studies have noted 
that 15% of patients in this group will not receive 
adequate treatment. If not properly managed, they 
might need repeated hospitalisation or can go on to 
develop neuropsychiatric symptoms, seizures, cardiac 
complications, cataracts and might even be fatal (Díez 
et al. 2019).

In our cohort, there was a high incidence of 
malignancy (80.3%). The prevalence of malignancy 
was higher in young females in our study compared to  
the Western population. A cancer registry in India  
has shown that thyroid cancer is the second most 
common cancer in Indian women aged 15–39 years 
(Sathishkumar et al. 2022).

Multiple studies have shown conflicting results with 
regard to vitamin D and hypoparathyroidism (Barbier 
et al. 2022, Qi et al. 2022, Saibene et al. 2022, Zhang 

Table 4 Multivariate analysis for factors predicting transient 
hypoparathyroidism and hypocalcaemiaa.

Predictor OR

95% CI

PLower Upper

Hypoparathyroidism
 Comorbidity 

– Hypothyroidism
3.230 1.368 7.624 0.007

 CCND – Yes 2.196 1.133 4.257 0.020
 Parathyroid gland in 

specimen – Yes
5.547 3.065 10.036 <0.0001

Hypocalcaemia
 Female – Gender 2.689 1.049 6.895 0.039
 CCND – Yes 2.192 0.990 4.850 0.05
 Parathyroid gland in 

specimen – Yes
1.067 0.367 8.438 0.004

aLogistic regression.
CCND, central compartment neck dissection.



Endocrine Oncology (2024) 4 e240022
https://doi.org/10.1530/EO-24-0022

J J Lalitha et al.

et al. 2023). A retrospective study by Zhang et al. on 
242 thyroid malignancy patients noted no significant  
relation between vitamin D and hypoparathyroidism,  
but they noticed that patients who had vitamin D  
deficiency had a higher risk of PTH reduction 
when compared to preoperative levels (Zhang 
et al. 2023). Similarly, a study from our institution 
noted vitamin D deficiency in 53.3% of subjects who 
underwent thyroidectomy, and vitamin D deficiency 
did not significantly influence postoperative 
hypoparathyroidism. However, the study noted 
a statistically significant increased duration of  
temporary hypocalcaemia among subjects with  
vitamin D deficiency. This might be related to reduced 
calcium absorption in the intestine due to vitamin D 
deficiency (Cherian et al. 2016).

This study is one of the largest single-centre series 
to look at predictive factors of postoperative 
hypocalcaemia. The PTH cut-off used differs from other 
studies, as we found a level of 10 pg/mL to have better 
sensitivity than 15 pg/mL. Our study has shown clearly 
that predictors for low PTH and calcium differ, and 
this has to be taken into consideration when tailoring 
postoperative management. Surgical technique plays 
a significant role in reducing rates of postoperative 
hypocalcaemia, as evidenced by the fact that inadvertent 
parathyroidectomy remains an independent common 
predictor of both POD 1 low PTH and calcium levels. The 
disadvantages of this study are its retrospective design 
and a lack of data on preoperative vitamin D levels.

Conclusion

Hypoparathyroidism and hypocalcaemia after thyroid 
surgery are common, and most of them are transient. 
Predictors differ for hypoparathyroidism and POD 1 
hypocalcaemia. Postoperative hypocalcaemia may be 
better predicted and treated by using PTH as the primary 
decision-making tool, with calcium levels/clinical 
findings serving as an adjunct.
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