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ABSTRACT

Background: The most common cause of hypoparathyroidism (hypoPT) in adults is iatrogenic due to total
thyroidectomy, while the ideal moment for considering it chronic is still under debate. Our study aims at reporting
the prevalence of transient and permanent hypoPT following thyroid surgery in a tertiary surgical center, as well as
serum Parathormone (PTH) variation up to 12 months after surgery stratified according to the type of thyroid
disease. Material and methods: 519 patients who underwent total thyroidectomy in a tertiary surgical center from
2018 to 2023 were analyzed. Postoperative hypoPTwas defined as low PTH (less than 15 pg/ml) and/or hypocalcemia
(albumin-corrected levels less than 8.5 mg/dl) on day 1 after surgery. Patients were considered to have permanent
hypoPT if they had not recovered completely within 1 year after total thyroidectomy. PTH levels were compared
according to the underlying thyroid disease. Results: 140 patients (26.97%) had postoperative hypoPT. Twenty-two
patients (4.23%) were considered to have permanent hypoPT 12 months after surgery. Approximately half of the
patients recovered between 3 months and 12 months after surgery. HypoPT thyroiditis patients had higher PTH levels
3 months after surgery compared to papillary/follicular cancer and multinodular goiter, respectively, and all
recovered 1 year after surgery. Papillary/follicular carcinoma was associated with a 29.4% rate of transient and 8.5%
rate of chronic hypoPT, respectively. Conclusion: Most patients without incidental parathyroidectomy that still
develop postoperative hypoPT will eventually recover; nevertheless, it can take up to 1 year for full resolution.
Measuring serum PTH 3 months postoperative may be of interest.
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’ INTRODUCTION

A widespread surgical procedure, thyroidectomy is per-
formed either as lobectomy or total thyroidectomy, depend-
ing on the primary thyroid disease [1]. Total thyroidectomy
is usually reserved for high suspicion of malignancy, Graves’
disease or multinodular goiter that compresses the surround-
ing nerves or organs [2].
Iatrogenic injury of the parathyroid glands, as one can

expect unintentionally, can be a consequence of total
thyroidectomy. Parathormone (PTH) and serum calcium
are measured the day after surgery to identify patients at risk
for hypocalcemia. A low serum calcium accompanied
by ‘‘inadequately’’ normal PTH concentrations often

characterizes transient hypoparathyroidism (hypoPT) [3].
Serum PTH concentrations below the lower normal limits
are reported to vary considerably, between 7% to 37% [4].
Iatrogenic hypoPT can be transient, or permanent, and is due
to inadvertent resection, fragmentation, devascularization,
thermal injury or autotransplantation to the sternocleido-
mastoid muscle [5]. Indeed, the rate of transient hypoPT is
quite high in dedicated meta-analyses, reaching 19-38% [6],
while between 1-7% of total thyroidectomies have therefore
chronic hypoPT [7]. However, there is a lack of agreement
between different referral centers about how to differentiate
between transient and chronic and what is the best definition
for the restoration of the parathyroid function.
Patients are considered ‘‘cured’’ in several reports when

their serum PTH levels reaches 10 pg/mL and they do not
have symptoms specific to hypocalcemia, although they
might still have slightly low serum calcium [8,9]. HypoPT
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remission is considered by other authors when the patient is
free of symptoms despite stopping calcium and vitamin D
analogs supplementation [10,11]. Finally, a normal serum
PTH value together with the patient no longer requiring
calcium and vitamin D analogs to prevent clinical hypocal-
cemia is accepted by others [12,13]. Nonetheless, misclassi-
fication as chronic hypoPT can occur, and thus vitamin D
analogs and calcium supplements should be carefully
tapered to confirm chronic hypoPT [14].
This study aims at reporting the prevalence of transient

and permanent hypoparathyroidism following thyroid sur-
gery in a tertiary surgical center, as well as serum PTH
variation up to 12 months after surgery stratified according
to the type of thyroid disease referred to surgery.

’ MATERIAL AND METHODS

We performed a retrospective study of 519 patients who
underwent total thyroidectomy in in a tertiary hospital
between January 2018 and December 2023 for suspicion
of malignant/malignant or benign thyroid disease (multi-
nodular goiter, Graves’ disease). Demographic data of the
patients, pre-operative biochemical values, surgical indica-
tions, intraoperative findings, post-operative 1st day calcium
values, and results of pathology report were reviewed. We
excluded patients who had a higher incidence of parathyroid
tissue identified on their final pathology report, suggesting
inadvertent removal of parathyroid tissue, patients that
underwent parathyroid gland autotransplantation and those
with abnormal calcium and PTH values before surgery.
All patients included in this study had their serum PTH

levels measured within 24 hours, at 3 months and at 12
months after surgery, respectively. Low PTH was defined as
a PTH measurement o15 pg/mL (normal limits of the assay
15-65 pg/ml). Hypocalcemia was defined as albumin-
corrected calcium values less than 8.5 mg/dl. Patients
exhibiting low PTH and/or hypocalcemia after neck surgery
were classified as having post-operative hypoPTH.

Recovery of parathyroid gland function was defined as
serum PTH X15 pg/mL, with the patient not requiring daily
calcium and vitamin D analogs to maintain a low-normal
albumin-corrected serum calcium. Patients were considered
to have permanent hypoPT if they had not recovered
completely within 1 year after total thyroidectomy.

Statistical analysis was performed using SPSS software
(SPSS version 20.0 for Windows, IBM SPSS Inc.). Data are
expressed as mean ± standard error of the mean (SEM).
Cumulative incidence of hypoPT cases in the whole cohort
and according to the underlying thyroid disease are
reported. Differences between 3 months and 12 months
PTH values were tested using the independent samples
t-test. Subgroup analysis of age and PTH values according
to thyroid disease type (group 1- papillary/follicular cancer,
group 2- thyroiditis and group 3- multinodular goiter) was
performed using analysis of variance (one way ANOVA).
Chi-square test of independence was used to test whether
there is an association between thyroid disease behavior and
hypoPT (transient or chronic). The level of significance was
established for p-value o 0.05.

’ RESULTS

Of 519 patients, 140 (26.97%) were identified as having
postoperative hypoPT on day 1 after surgery (Figure 1).
Mean age in this group was 59.35±2.41 years and most
patients were females (123 women and 17 men, female-to-
male ratio 7:1). Patients with thyroiditis were younger
compared to thyroid carcinoma

Four patients with hypoPT unfortunately were lost
to follow-up (anaplastic carcinoma followed by exitus).
A quarter (n=35) of patients in the hypoPT group showed
resolution of parathyroid function within 3 months after
surgery, while approximately half of them (n= 79, 56.4%)
recovered in the first 12 months (Figure 1). Thus, the rate of
transient hypoPT was 21.9 %. One year after neck surgery,
22 patients (4.23%) were considered to have permanent

Fig. 1. Flow-chart presenting the selection criteria and evolution of patients with postoperative hypoparathyroidism up to 12 months
after surgery. hypoPT= hypoparathyroidism, mo= months, PTX= parathyroidectomy, Ca= calcium, PTH= parathormone.
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hypoparathyroidism (Table 1). Thus, 84% percent of patients
having postoperative hypoPT recovered 12 months after
surgery.
To assess the evolution of the parathyroid function

according to the type of thyroid disease referred to surgery,
HypoPT patients were further divided according to the
primary indication for surgery and/or pathology report
(Tables 1 and 2). The incidence of hypoPT was 29.4% for
transient and 8.5% for chronic in papillary and/or follicular
thyroid carcinoma, and 19.5% for transient and 2.9% for
chronic in benign thyroid disease (thyroiditis and multi-
nodular goiter), respectively. One third of patients with
medullary thyroid carcinoma developed transient hypoPT,
but all of them recovered (Table 1).
However, when only considering patients undergoing

thyroidectomy for thyroiditis (e.g. Graves’ disease), they
were younger compared to the other subgroups (multi-
nodular goiter and thyroid carcinoma patients), had sig-
nificantly higher PTH levels 3 months after surgery
compared to papillary/follicular cancer and multinodular
goiter patients and all of them had normal parathyroid
function 1 year after surgery (Tables 1 and 2).
PTH was significantly higher 12 months after surgery

compared to 3 months postoperative in the overall group
(po0.001, Table 2), as well as in the thyroiditis subgroup (p=
0.066, Table 2); however, PTH concentrations did not differ
significantly one year after surgery in the papillary/follicular
carcinoma versus thyroiditis versus multinodular goiter
group (p= 0.110, Table 2). Mean PTH also tended to be
higher at 12 months compared to 3 months after surgery in
the papillary/follicular cancer (p= 0.195) and multinodular
subgroup (p= 0.096), respectively, but the difference did not
reach statistical significance (Table 2).
No association was found between type of thyroid disease

behavior (benign versus malignant) and duration of hypo-
parathyroidism (transient versus chronic) (Chi-square test
w2(1) = 2.33, p= 0.127).

Nevertheless, a higher prevalence for hypoPT was obser-
ved in patients with aggressive thyroid cancer: 4 out of the 5
patients with anaplastic carcinoma developed postoperative
hypoPT, in whom we unfortunately could not tell if it was
transitory because none of them survived at 1 year after neck
surgery.

’ DISCUSSION

Iatrogenic hypoPT often occurs after total thyroidectomy
[14]. In our study, day 1 postoperative low PTH was
encountered in a quarter of patients, with transient hypoPT
rates varying between 19.5% for benign disease and 29.4%
for papillary and/or follicular thyroid cancer. However, most
patients regained normal parathyroid gland 3 months after
surgery. Finally, chronic hypoPT was established in 8.5% of
patients with papillary/follicular carcinoma and 2.9% of
patients with benign disease. Thyroiditis patients tended to
recover earlier, as PTH was significantly higher 3 months
after surgery in this subgroup compared to thyroid
carcinoma and multinodular goiter, respectively.
The 26.97% incidence of a low postoperative PTH on day 1

after neck surgery is in accordance with the hypoPT
incidence range of up to 46% - 60% found in the literature
[7,15]. Various definitions employed to identify patients as
having transient hypoPT after total thyroidectomy may
contribute to the discrepancies.
The fact that we considered a higher value for PTH,

defining hypoparathyroidism as o15 pg/ml can lead to a
higher number of cases, as generally most of the studies refer
to a value of o10 pg/ml [16–18]. Thomusch et al. [4] defined
postoperative hypoPT considering only the clinical criteria,
such as the need for calcium and/or vitamin D supplemen-
tation to control hypocalcemia symptoms. Disregarding
asymptomatic patients having serum PTH o10 pg/mL
may explain the low incidence rate of 7% for hypoPT in their
study [4]. On the other hand, lowering the cut-off for

Table 1. Evolution of PTH values after total thyroidectomy according to the underlying thyroid disease.

Total (n) 24 h hypoPT (n) 3 months hypoPT (n) 12 months hypoPT PTH (n)

Papillary/follicular carcinoma 129 cases 49 15 11
Medullary carcinoma 6 cases 2 1 0
Anaplastic carcinoma 5 cases 4 NA NA
Thyroiditis 45 cases 16 5 0
Multinodular goiter 334 cases 69 14 11

PTH= parathormone; n= number; NA= not available; hypoPT= hypoparathyroidism.

Table 2. Age and PTH values at 3 months and 12 months postoperative in the overall hypoPT group and according to the type of
thyroid disease.

Age (years) PTH 3 months after surgery (pg/ml) PTH 12 months after surgery (pg/ml)

Overall group 59.35±2.41 7.03±0.92 17.84±3.51*
Subgroup
1. Papillary/follicular carcinoma 65.23±3.812 6.8±1.382 12.08±3.66NS

2. Thyroiditis 40.4±4.31,3 12.18±1.031,3 34.42±8.9**
3. Multinodular goiter 58.6±2.452 5.53±1.442 18.24±6.94NS

P (between groups) 0.001 0.037 0.110

1po0.05 compared to subgroup 1, 2po0.05 compared to subgroup 2, 3po0.05 compared to subgroup 3.
*po0.001 compared to 3 months PTH in the overall group.
**p= 0.066 compared to 3 months PTH in the thyroiditis subgroup.
NS = non-significant compared to 3 months PTH value in the same subgroup.
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postoperative low PTH to less than 10 pg/ml led to a higher
incidence of 37% for hypoPT in the study of McCullough
et al. [17] compared to what we found, probably due to this
cutoff [17].
According to the European consensus on parathyroid

disorders [14], permanent hypoPT should be established at
least 6 months after neck surgery, as the need to use vitamin
D analogs to ensure a low-normal serum calcium. Never-
theless, the guidelines state that the recovery of the
parathyroid function can occur even later than 6 months
[14]. In our study, most of the patients regained their normal
parathyroid activity between 3 months and 1 year after
surgery. At 12 months after surgery, PTH levels were similar
across all thyroid disease subgroups in our study, although
mean PTH was still under the cut-off of 15 pg/ml in the
papillary/follicular cancer subgroup. Using an earlier time
frame could result in misclassifying some patients that could
still regain their parathyroid function as having permanent
hypoPT. Chow et al. [12] reported a 2.8% incidence of
permanent hypoPT – using similar criteria as our study -
6 months after surgery. Still, the here-in reported incidence
of chronic hypoPT is in accordance with literature reported
incidence up to 8-10% [15].
According to dedicated guidelines [14], risk factors for

developing chronic hypoPT include thyroid cancer with
central neck dissection and Graves’ disease, obesity, repeated
surgery, co-existent thyroid and parathyroid disorders.
Therefore, parathyroid function evaluation should be part
of preoperative thyroid evaluation undergoing elective
surgery. We also found a higher incidence of chronic hypoPT
in malignancy - probably due to extensive neck surgery.
However, there was no significant association between
duration of hypoparathyroidism (transient versus chronic)
and type of thyroid disease (benign versus malignant). This
may be partly explained by the surprising finding of all
patients undergoing total thyroidectomy for Graves’ disease
having normal parathyroid function 12 months after surgery.
The higher incidence of permanent hypoPT in multinodular
goiter patients compared to Graves’ disease patients under-
going thyroidectomy may be explained either by the
extensive and compressive nature of the underlying nodular
goiter, or by the more radical approach due to suspected
thyroid carcinoma. Also, patients undergoing surgery for
medullary thyroid carcinoma that developed early post-
operative hypoPT, recovered fully afterwards.
Various PTH thresholds on day1 after neck surgery have

been proposed to predict either the development of chronic
hypoPT, or, on the contrary, of normal parathyroid function.
Values less than 5.5 pg/ml were considered risk factor in
some studies [19,20]. A decrease in PTH of more than 70%
compared to presurgical values was proposed as an
alternative to predict chronic hypoPT [21–23]. Conversely,
values higher than 10 pg/ml predicted recovery at 6 months
after surgery [14]. In our study, approximately 84% of the
patients having PTH less than 15 pg/ml on day 1 post-
operative eventually recovered. Determining serum PTH
3 months after surgery may add considerable information, as
the thyroiditis subgroup had significantly higher serum PTH
(above 10 pg/ml) compared the other subgroups (less than
10 pg/ml) at this time point and finally fully recovered.
Our study is limited by its retrospective nature, the

relatively small number of patients in the subgroup analysis,
as well as the heterogeneity of these subgroups. Also,
patients with aggressive forms of cancer were lost to

follow-up. Finally, extrathyroidal extension in differentiated
thyroid carcinoma requires more aggressive surgical techni-
ques, which can inadvertently affect the nearby parathyroid
glands [24]. However, the grade of surgery extension in
papillary/follicular carcinoma was not assessed in our study.

’ CONCLUSION

Most patients without incidental parathyroidectomy asso-
ciated to neck surgery for thyroid disease but still having a
low day 1 postoperative PTH value will eventually recover;
nevertheless, it can take up to 1 year for full resolution. It is
also possible that a small part of them will recover even after
this first year. Measuring 3 months postoperative serum PTH
may be considered when evaluating the risk of chronic
hypoPT. The rate of recovery from transient hypoPT is higher
in neck surgery performed for benign thyroid disease.
However, the rate of chronic hypoPT was higher for
multinodular goiter than for thyroiditis in our study,
probably due to large and/or compressive disease or a more
radical surgical approach due to suspicion of malignancy.
This may finally explain the lack of association between
transient/chronic hypoPT and behavior of thyroid disease
(benign or malignant).
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