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Background: Recent guidelines for the treatment of hypoparathyroidism emphasize the need for long-term 
disease control, avoiding symptoms and hypocalcaemia. Our aim has been to analyze the prevalence of poor 
disease control in a national cohort of patients with hypoparathyroidism, as well as to evaluate predictive 
variables of inadequate disease control.
Methods: From a nation-wide observational study including a cohort of 1792 patients undergoing total 
thyroidectomy, we selected 260 subjects [207 women and 53 men, aged (mean ± SD) 47.2±14.8 years] 
diagnosed with permanent hypoparathyroidism. In every patient demographic data and details on surgical 
procedure, histopathology, calcium (Ca) metabolism, and therapy with Ca and calcitriol were retrospectively 
collected. A patient was considered not adequately controlled (NAC) if presented symptoms of hypocalcemia 
or biochemical data showing low serum Ca levels or high urinary Ca excretion.
Results: Two hundred and twenty-one (85.0%) patients were adequately controlled (AC) and 39 (15.0%) 
were NAC. Comparison between AC and NAC patients did not show any significant difference in 
demographic, surgical, and pathological features. Rate of hospitalization during follow-up was significantly 
higher among NAC patients in comparison with AC patients (35.9% vs. 10.9%, P<0.001). Dose of oral 
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Introduction

Hypoparathyroidism is defined by low serum calcium 
(Ca) and inappropriately low or insufficient circulating 
parathyroid hormone (PTH) levels (1,2). Definitive or 
permanent hypoparathyroidism is the most common 
chronic complication of total thyroidectomy (3). From 
a clinical point of view, it may be defined as the need for 
long-term Ca and vitamin D supplements to avoid clinical 
or analytical hypocalcemia after surgery. There is lack 
of consensus regarding the follow-up time after surgery 
necessary to diagnose definitive hypoparathyroidism. Some 
authors consider that 6 months (1,2) are sufficient, while 
others extend this time period to one year (4).

The clinical significance of this hormonal disorder 
derives, firstly, from its chronic nature, which implies the 
need for life-long replacement therapy and, secondly, 
from the risk of deterioration of health-related quality 
of life (5,6) and of the development of complications and 
comorbidities (7).

Recent clinical guidelines point to disease control 
objectives in order to avoid the risk of complications. 
Among these objectives are the relief of symptoms and 
achieving normal levels of serum Ca and phosphorus 
(P), a CaxP product below 55 mg2/dL2, and avoiding 
hypercalciuria (2). However, it is not easy to achieve 
these goals in all patients. A recent report showed that 
28% of patients with chronic hypoparathyroidism were 
not adequately controlled (NAC) according to criteria 
established in guidelines (8). In consequence, finding clinical 
or analytical variables that can predict the development of 
poor disease control is of clinical interest for the prevention 
of chronic complications.

In a recent multicentric and nation-wide study in 

patients undergoing total thyroidectomy, we reported that 
the prevalence of permanent hypoparathyroidism in clinical 
practice in Spain was 14.5%, and we also evaluated clinical 
and analytical variables that were predictors for definitive 
hypoparathyroidism (9). Our purpose in the present study 
was to assess the prevalence of poor disease control in this 
national cohort of patients with hypoparathyroidism, as 
well as to analyze the clinical, surgical, pathological, and 
biochemical variables associated to inadequate disease 
control. We present the following article in accordance with 
the STROBE reporting checklist (available at http://dx.doi.
org/10.21037/gs-20-288).

Methods

Study design

This study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by the board of directors of the Sociedad Española 
de Endocrinología y Nutrición and the ethics committee 
of the Hospital Universitario Ramón y Cajal (Madrid) 
(Acta 328, 27/07/2017). Since this is a non-intervention 
and exclusively retrospective analysis of data from routine 
clinical practice, the informed consent of the patients has 
not been considered necessary. All the details on the patients 
and methodology used are described in detail in a previous 
report (9). Briefly, this is a retrospective observational study 
in which each researcher recruited all patients submitted 
to total thyroidectomy who attended their outpatient clinic 
between January 1 and March 31, 2018. Inclusion criteria 
were age >14 years at the time of thyroidectomy, availability 
of surgical and pathological reports, and follow-up in the 
same hospital for at least one year after thyroidectomy.

Ca and calcitriol were also significantly higher in NAC subjects. In a subgroup of 129 patients with serum 
parathyroid hormone (PTH) levels available, we found that NAC patients exhibited significantly lower 
postoperative PTH concentrations than AC patients [median (interquartile range) 3 (1.9–7.8) vs. 6.9 (3.0–11) 
pg/mL; P=0.009].
Conclusions: In a nation-wide cohort of 260 subjects with definitive hypoparathyroidism, 15% of them 
had poor disease control. These patients required higher doses of oral Ca and calcitriol, had higher rate of 
hospitalization during follow-up and showed lower PTH concentrations in the postoperative period.
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In every patient demographic data, details on surgical 
procedure, histopathological data, analytical data on Ca 
metabolism, and information on therapy with Ca and 
calcitriol were retrospectively collected. All investigators 
retrieved clinical information at various stages, i.e., at 
discharge from hospital after surgery, 3–6 months after 
surgery, 12 months after the surgery, and at last visit.

Patients

Of the 1,792 patients undergoing total thyroidectomy, 
hypoparathyroidism was diagnosed at discharge from 
surgery in 866. Of these, a group of 260 presented 
hypoparathyroidism at the last visit and were diagnosed with 
permanent hypoparathyroidism (Figure 1). In this group of 
hypoparathyroid patients there were 207 women (79.6%) 
and 53 men (20.4%), with a mean age (± SD) of 47.2±14.8 
years and a median [interquartile range (IQR)] follow-up 
time of 58 (28.5–109.5) months. One-stage thyroidectomy 
was performed in 234 patients (90.0%), whereas 26 
subjects (10.0%) underwent 2-stage thyroidectomy. 
Histopathological results showed benign thyroid disease 
in 70 subjects (26.9%) and thyroid cancer in 190 subjects 
(73.1%).

In this cohort of studied patients, researchers recorded 
the need for at least one hypoparathyroidism-related 
hospitalization during follow-up, the need for treatment 
with Ca and calcitriol, as well as the doses of these two 
agents. The researchers also rated the adequacy of disease 
control. A patient was considered to be NAC if he or 
she had at least one of the following criteria at last visit: 
serum Ca <8 mg/dL, hypercalciuria (>300 mg/24 h in 
females or >400 mg/24 h in males), and the presence of 
signs or symptoms of hypocalcemia. To avoid bias as much 
as possible, the researchers tried to collect data from the 
medical records as completely as possible.

Statistical analysis

For quantitative variables, results are expressed as mean ± 
SD for normally distributed data and as median (IQR) for 
nonparametric data. Adjustment to normal distribution 
was tested by the Kolmogorov test. Categorical variables 
are described as ratios or percentages. For comparisons 
of means between two groups of patients, the Student’s 
t-test was used for normally distributed data, and the 
Mann-Whitney U-test was used for nonparametric data. 
For ratio comparisons, the chi-square test or Fisher’s 

exact test was used. Several models of logistic regression 
analysis were used to assess the adequacy of the control 
of hypoparathyroidism as a function of quantitative and 
qualitative variables. Since not all the variables were 
available in all the patients in this retrospective study, we 
have indicated both in the text and tables, the sample size 
of each variable when it was not the maximum possible. In 
the logistic regression analysis, we have used several models 
with different independent variables and with an indication 
of the sample size in each case. All used tests were two-sided 
and differences were considered significant when P<0.05.

Results

Of  the  cohor t  o f  260  sub j ec t s  w i th  pe rmanent 
hypoparathyroidism, there were 221 (85.0%) adequately 
controlled (AC) and 39 (15.0%) NAC patients (Figure 1). 
The causes of inadequacy were: serum Ca <8 mg/dL in 21 
patients, hypercalciuria in 10 patients and the presence of 
symptoms in 14 patients. Thirty-three patients had only 
one of these criteria, while 6 patients exhibited 2 criteria.

When AC and NAC patients were compared, we could 
not find significant differences in demographic (gender, 
age, time of follow-up), surgical (specialized surgical 
team, extent of surgery, type of thyroidectomy, surgical 
complications, identification of parathyroid glands and 
autotransplantation), pathological (parathyroid tissue at 
histology, thyroid histopathology), and analytical features 
(postoperative corrected Ca) (Table 1). However, the 
proportion of patients who needed hypoparathyroidism-
related hospitalization during follow-up was significantly 
higher in the group of NAC patients (35.9% vs. 10.9%, 
P<0.001). In addition, doses of oral Ca (P<0.05) and 
calcitriol (P<0.01) were significantly higher in the group of 
NAC subjects.

We further analyzed a subgroup of 129 patients in 
which serum PTH in the immediate postoperative period 
were available. This subgroup consisted of 97 women 
(75.2%) and 32 men (24.8%), aged 47.0±15.1 years and 
with a follow-up time of 46 (23.0–87) months. Serum 
postoperative PTH concentrations were significantly lower 
in NAC patients in comparison with AC patients [3 (1.9–7.8) 
vs. 6.9 (3.0–11) pg/mL; P=0.009; Figure 2].

Several models of logistic regression analysis were 
performed to study the dependence of the variable 
adequacy of disease control as a function of several 
independent variables, including PTH, demographic, 
surgical, pathological, follow-up and analytical features 
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(Table 2). The results showed that inadequate control of 
hypoparathyroidism was negatively and significantly related 
to postoperative serum PTH both in the univariate analysis 
and in different multivariate models. We could not find 
any significant relationship between the adequacy of the 
control of hypoparathyroidism and any of the demographic, 
surgical, pathological, follow-up and analytical features, 
except for serum PTH.

Discussion

The results of the present study show that 15% of our 
nation-wide cohort of 260 patients with permanent 
hypoparathyroidism have poor disease control. Most NAC 
patients exhibited low Ca concentrations, but 25.6% of 
them showed hypercalciuria and 35.9% had symptoms 
of hypocalcemia. Several studies on the prevalence of 
permanent hypoparathyroidism after thyroidectomy have 
been recently reported (10-13). Nevertheless, only a few 
studies report the percentage of AC and NAC patients and, 
to the best of our knowledge, none has analyzed the risk 
factors for poor long-term disease control.

It is of note that biochemical alterations are common 
in patients with hypoparathyroidism. Marucci et al. (14)  
a s se s sed  b iochemica l  da ta  in  509  pa t i en t s  w i th 

hypoparathyroidism, and reported that 43.8% of patients 
had low Ca levels, and that hypercalciuria was exhibited 
by 39.2% of males and 38.9% of females. A recent 
retrospective study in 614 patients with hypoparathyroidism 
showed that 172 of them (28%) were NAC according to 
guideline-based definition, that is, persistent symptoms, 
serum Ca levels <8.0 mg/dL, serum P levels >4.5 mg/dL, 
or hypercalciuria (>300 mg/day in males or >250 mg/day in 
females) (8). Interestingly, the percentage of NAC patients 
according to the assessment of the physician in this study 
was only 11%. This suggests that the subjective assessment 
of the physician may fail to detect inadequate control. 
Our study was retrospective and mainly dependent on 
the individual assessment of each participating physician. 
Hence, it is possible that our data underestimate the actual 
percentage of NAC patients.

Our data (Table 2) show that there is higher proportion 
of NAC patients in females, in patients with 2-stage 
thyroidectomy, with parathyroid tissue at histology and 
operated by non-expert surgical teams, thus suggesting that 
poor control is related to surgical action. However, statistical 
analysis showed that the adequacy of disease control was 
not related to the age or sex of the patients, nor to any of 
the clinical, surgical or histological characteristics analyzed. 
There was a significant relationship between the control 
of permanent hypoparathyroidism and the postoperative 
levels of PTH. Patients with lower concentrations of PTH 
in the immediate postoperative period seem to be more 
likely to have poor long-term disease control. This finding 
was verified in multivariate regression analysis, even when 
the postoperative Ca was added to the analysis, implying a 
sample size reduction.

PTH after thyroidectomy has been related to recovery 
of parathyroid function, and low postoperative PTH 
has been reported to be associated with permanent 
hypoparathyroidism (10,15-19). Furthermore, it is known 
that the number of parathyroid glands remaining in situ, 
and therefore the number of PTH producing cells, is a 
predictor of parathyroid function recovery (20,21). On 
the contrary, the presence of parathyroid glands in the 
specimen, i.e., inadvertent removal of parathyroid glands, 
and therefore removal of PTH producing cells, has been 
significantly related to permanent hypoparathyroidism 
(9,13,22). However, explaining how the postoperative 
concentration of PTH can influence long-term disease 
control is not easy. One possible explanation is that patients 
with higher levels of postoperative PTH have a greater 
parathyroid functional reserve or a greater capacity of the 

Figure 1 Flow chart of the investigated cohort of patients with 
total thyroidectomy.
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Table 1 Demographic, surgical, pathological, analytical and follow-up features of studied patients with permanent hypoparathyroidism

Variable All patients (n=260) AC patients (n=221) NAC patients (n=39)

Demographic features

Gender

Female 207 (79.6) 172 (77.8) 35 (89.7)

Male 53 (20.4) 49 (22.2) 4 (10.3)

Age, yr 47.2±14.8 47.0±15.0 48.8±13.7

Time of follow-up, mo 58 (28.5–109.5) 59 (30–114.5) 49 (26.0–98)

Surgical features

Specialized surgical team 198 (76.2) 171 (77.4) 27 (69.2)

Extent of surgery

TT 126 (48.5) 108 (48.9) 18 (46.2)

TT and LN dissection 134 (51.5) 113 (51.1) 21 (53.8)

Type of thyroidectomy

1-stage 234 (90.0) 202 (91.4) 32 (82.1)

2-stage 26 (10.0) 19 (8.6) 7 (17.9)

Surgical complications 34 (13.1) 27 (12.2) 7 (17.9)

Identification of parathyroid glands 170 (65.45) 146 (66.1) 24 (61.5)

Autotransplantation 26 (10.0) 25 (11.3) 1 (2.6)

Pathological features

Parathyroid tissue at histology 87 (33.5) 69 (31.2) 18 (46.2)

Thyroid histopathology

Benign thyroid disease 70 (26.9) 60 (27.1) 10 (25.6)

Thyroid cancer 190 (73.1) 161 (72.9) 29 (74.4)

Analytical features

Postoperative Caa, mg/dL 7.59–0.72 7.60±0.76 7.57±0.57

Follow-up features

Treatment

Oral Ca 51 (19.6) 48 (21.7) 3 (7.7)

Calcitriol 28 (10.8) 23 (10.4) 5 (12.8)

Ca and calcitriol 181 (69.6) 150 (67.9) 31 (79.5)

Dose of oral Cab, g/day 1.5 (1.0–2.5) 1.5 (1.0–2.0) 2.0 (1.0–3.0)*

Dose of calcitriolc, μg/day 0.50 (0.25–0.50) 0.50 (0.25–0.50) 0.50 (0.50–0.95)**

Need for hospitalization during follow-up 38 (14.6) 24 (10.9) 14 (35.9)***

Data are the number of patients (percentage), mean ± SD for normally distributed data and median (interquartile range) for nonparametric 
data. *P<0.05; **P<0.01; ***P<0.001. an=188 (153 adequate control, 35 inadequate control); bn=225 (191 adequate control, 34 inadequate 
control); cn=204 (168 adequate control, 36 inadequate control). AC, adequately controlled, NAC, not adequately controlled; TT, total thyroi-
dectomy; LN, lymph node; Ca, calcium.
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parathyroid glands to partially recover their function and, 
therefore, make the control of hypoparathyroidism with Ca 
and vitamin D more easily attainable.

It  i s  wel l  known that  pat ients  with permanent 
hypoparathyroidism have an increased risk of renal stones 
and renal failure, and that this may be linked to prolonged 
use of Ca and calcitriol (23). Interestingly, we observed 
that our NAC patients required higher doses of Ca and 
calcitriol. A higher dose of calcitriol has been linked with 
the development of hypercalciuria and with renal function 

loss (24). In another study, renal failure and poorer control 
of serum Ca levels were more common in patients treated 
with calcitriol than in those treated with calcifediol (25).

In addition, in recent years, various epidemiological studies 
have shown that chronic postsurgical hypoparathyroidism 
increases the risk of several conditions, including ischemic 
cardiovascular disease (22,26), neuropsychiatric disease 
(26,27), seizures (26,27), cataract (28), and mortality (28,29). 
Biochemical findings such as those found in NAC patients 
seem to be related with these complications. The analysis 

Figure 2 Box plot diagrams showing postoperative parathyroid hormone (PTH) concentrations in patients with permanent 
hypoparathyroidism classified according the control of the disease (adequate, inadequate). The bottom and top of the box indicate the lower 
(Q1) and upper (Q3) quartiles, respectively; median is the band near the middle of the box. The bottom and top ‘whiskers’ are the smallest 
and largest nonoutliers observations, respectively. Circles represent outliers (>1.5-fold interquartile range, IQR = Q3–Q1).

Table 2 Results of four models of logistic regression to study the influence of postoperative serum PTH concentrations (pg/mL) on the presence 
of inadequacy of the control of permanent hypoparathyroidism

Model Independent variables included in the model n
Significant variables 

in the model
OR 95% CI P

1 PTH (univariate) 129 PTH 0.91 0.83–0.99 0.041

2 PTH and demographic features 129 PTH 0.90 0.82–0.99 0.034

3 PTH, demographic and surgical features 129 PTH 0.88 0.79–0.98 0.022

4 PTH, demographic, surgical and pathological features 129 PTH 0.88 0.78–0.98 0.018

5 PTH, demographic, surgical, pathological and follow-up features 93 PTH 0.86 0.75–0.99 0.034

6 PTH, demographic, surgical, pathological and analytical features 104 PTH 0.84 0.75–0.96 0.007

7 PTH, demographic, surgical, pathological, follow-up and analytical 
features

76 PTH 0.81 0.68–0.96 0.015

Demographic features: gender, age and time of follow-up (months). Surgical features: specialized surgical team, extent of surgery, 
type of thyroidectomy, surgical complications, identification of parathyroid glands and autotransplantation. Pathological features: 
parathyroid tissue at histology, thyroid histopathology. Follow-up features: dose of oral Ca (g/day), dose of calcitriol (μg/day) and need 
for hospitalization during follow-up. Analytical features: postoperative corrected Ca (mg/dL). OR, odds ratio; CI, confidence interval; PTH, 
parathyroid hormone; Ca, calcium.

P=0.009
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by Underbjerg et al. (30) clearly established that lower time-
weighted serum Ca was related to the risk of cardiovascular 
disease and high time-weighted P was related with 
mortality and risk of infection. The number of episodes of 
hypercalcemia and the duration of the disease was related 
to mortality, risk of infections, cardiovascular and renal 
disease.

Our NAC patients required hospitalization during 
follow-up more frequently than AC patients. This is in 
agreement with studies that demonstrated that clinical 
burden and healthcare resource utilization among NAC 
patients are higher than those in patients with adequate 
disease control. The study by Chen et al. (8) showed that 
the number of outpatient visits, emergency room visits, and 
hospitalization was significantly higher in NAC patients 
than in comparison with AC subjects.

As a retrospective survey, our study has limitations. We 
acknowledge that different laboratory procedures have 
been employed to measure Ca and PTH, and that there 
is a lack of common protocols in all participating centers. 
Each researcher carried out periodic visits of the patients 
according to their judgment and there was no common 
criterion about the frequency of Ca measurements in blood 
and urine. Our definition of NAC patient is not accurate, 
since not all patients had complete biochemical data, but it 
is similar to that used by other authors in clinical studies (31). 
It is possible that there are more cases of hypercalciuria than 
those detected in this retrospective study. Furthermore, 
we had no data on serum phosphorus, magnesium and 
25-hydroxyvitamin D. Data on serum PTH to assess the 
parathyroid functional reserve at last visit were also not 
available. Main strengths of our study are the relatively high 
sample size, its multicentric and nation-wide nature, and the 
fact that our design reflects the practice in real-life in Spain.

Conclusions

In summary, 15% of patients in a nation-wide cohort of 
260 subjects with definitive hypoparathyroidism have 
poor disease control. Our data suggest that, in this cohort 
of Spanish patients recruited in real-life clinical practice 
by endocrinologists, low concentrations of PTH in the 
postoperative period, reflecting a low parathyroid reserve, 
may be related and predict a poor long-term disease control. 
Cohort studies of patients from other countries, as well as 
prospective studies are needed to confirm and generalize 
these findings.
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