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Abstract
Purpose The reported incidence of post surgical hypoparathyroidism (HypoPT) varies greatly. Previous research suggests
that the definition of HypoPT is not consistent in the literature. We therefore conducted a systematic review to investigate
how HypoPT is defined and whether this definition, as well as the selected threshold for hypocalcemia affects the incidence.
Methods Using a predefined search string we identified all articles in PubMed reporting on the incidence of postsurgical
HypoPT from 1st January 2010 to January 2017.
Results We identified 89 articles that employed 20 different definition of HypoPT. The incidence of HypoPT varied from
0.0% to 20.2%. The definitions were not associated with incidence of HypoPT. Use of prophylactic post-operative calcium
supplements, however decreased the risk of HypoPT (p= 0.03), and there was a trend towards a lower risk of HypoPT when
using a definition of hypocalcemia below lower limit of the reference range (p= 0.09).
Conclusion The large number of definitions of HypoPT, as well as the huge variation in incidence point to a problem
suggests that the awareness of HypoPT should be raised. Use of prophylactic post-operative calcium supplements may
decrease risk of HypoPT. This, however, may be due to reverse causality as awareness of the risk of HypoPT may promote
the use of calcium supplementation.
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Background

Hypoparathyroidism is most commonly a consequence of
surgery on the neck—in particular total thyroidectomy [1].
Postsurgical hypoparathyroidism is either transient or per-
manent depending on whether the hypocalcemia subsides
within a given period. At present, permanent hypopar-
athyroidism is defined by both American and European
experts as a disease in which the production of parathyroid
hormone (PTH) is inadequate to maintain a normal plasma
calcium level more than six months after surgery [2, 3].

The reported frequency of permanent hypoparathyroidism
(HypoPT) and hypocalcemia varies greatly in the literature

from 0.0% to 17.4% [4, 5] and appears to depend on factors
such as surgeon’s experience [6], reason for surgery (e.g.,
goiter, thyroid cancer, Graves’ disease) [7], and surgical
technique [8]. In a recent paper, however, Mehanna et al.
showed, that the definition of hypoparathyroidism is of
major importance to the reported incidence of the disease. In
the paper the authors employed 10 different definitions of
permanent hypoparathyroidism described in the literature
and found that the incidence subsequently varied from 0.9%
to 4.4% [9]. None of the definitions complied with the one
from the endocrine societies. Given this, as well as the large
number of definitions used and the great variability in the
reported incidence, we conducted a systematic literature
search in order to analyze the definitions used and their
impact on the reported frequency of permanent hypopar-
athyroidism as a complication to neck surgery.

Methods

We conducted a systematic literature search using Pubmed
in January 2017. We first used the search terms
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“hypoparathyroidism AND surgery AND thyroid* AND
persistent”, “hypoparathyroidism AND surgery AND thyr-
oid* AND chronic”, “hypoparathyroidism AND surgery
AND thyroid* AND permanent”, and “hypoparathyroidism
AND surgery AND thyroid* AND incidence”. The asterisk
(*) denotes that the term was truncated and that all endings
of the word were included in the search. We then combined
the results of these searches using the operator “OR” and
the limits “human” and “English” and retrieved 635 papers.
Next, we screened the titles and abstracts and ended up with
184 papers (Fig. 1).

Then we conducted a new search with the terms
“hypocalcemia AND surgery AND thyroid* AND persis-
tent”, “hypocalcemia AND surgery AND thyroid* AND
chronic”, “hypocalcemia AND surgery AND thyroid* AND
permanent”, and “hypocalcemia AND surgery AND thyr-
oid* AND incidence” and combined the results as described
above. We retrieved another 382 titles that were reduced to
237 after having read the titles and again to 182 after having
read the abstracts. In total, we then had 366 papers and
included only those from 1st January 2010. This gave us
164 articles of which we could get a full manuscript from
134 articles. We finally excluded case series with fewer than
20 patients and articles in selected groups of patients as
shown in Table 1. We excluded these articles to secure
validity of data (exclusion of questionnaire-based papers
and multiple publications from same cohort) and to make
data across studies most comparable and thereby minimize
bias. The inclusion of papers concerning complicated
patients (e.g., obese patients or substernal goiter) might
introduce bias if certain definitions pertained to certain
complicated groups of patients. After this, we had a final
sample of 89 articles [4–8, 10–93]. Author T.H. performed

the literature search and retrieved data from all 89 articles
and either author L.Ro. or L.Re. adjudicated the findings.

For the data analysis we considered only patients who
had undergone total thyroidectomy. Accordingly, in papers
reporting different types of thyroidectomy only data on total
thyroidectomy was extracted. If necessary, we calculated
the prevalence of HypoPT ourselves (see Table 1).

Evidently, different investigators have used a large
number of different definitions of HypoPT. For data ana-
lysis we therefore clustered these many definitions by
constructing a hierarchical definition and accommodated
each of the different definitions we found into this Table 2.

Statistics

To evaluate the effect of certain parameters on the pre-
valence of HypoPT we used ANOVA. As the incidence of

Search string 1* and records
screened by �tle: 635

Search string 2* and records
screened by �tle: 382

Records screened by 
abstract: 237 

Records screened by 
abstract: 200 

Eligible for full text
reading : 182

Eligible for full text
reading: 184

Full text available: 134

Restricted to January 1st 
2010: 164

89 ar�cles included

45 ar�cles excluded. See Table 1

Fig. 1 Flowchart depicting the
selection proces for inclusion of
manuscripts in the article

Table 1 List of types of papers that were excluded from the study

Types of excluded papers

Papers concerning children only

Papers concerning multiple endocrine neoplasia only

Papers concerning obese patients only

Papers concerning substernal goiter only

Papers concerning endoscopic surgery only

Reviews and meta-analyses

Papers concerning reoperations

If total thyroidectomies could not be clearly distinguished form other
types of thyroidectomy

Articles based on questionnaires

Multiple papers from same cohort
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HypoPT was not normally distributed, data was log-
transformed. To subsequently display the data we calcu-
lated the exponential value and obtained medians with 95%
confidence intervals (CI). Level of significance was 0.05
and we performed all calculations using SPSS version 24.

Results

In the 89 papers included, we found no less than 20 dif-
ferent definitions of permanent HypoPT (Table 3). The most
prevalent finding was “no definition” (16 papers) meaning
that about one in six papers reporting on HypoPT as a
complication to total thyroidectomy did not specifically
define this complication. Moreover, five definitions were
only used in one study and another five in only two. None
of the included papers employed the correct definition.

In total, the studies comprised 109,991 patients. The
median number of patients was 186 (range from 25 to
42911) and the median prevalence of HypoPT in the studies
was 2.0% (range from 0 to 20.2). Characteristics of the
included studies, as well as the effect of these characteristics
on the incidence of HypoPT are shown in Table 4.
Regarding the definition of hypocalcemia, 41.6% of the
studies used a threshold value of serum calcium levels
below the lower limit of the reference range, 22.5% used the
lower limit of the reference interval as cut-off value,
whereas 36.0% did not report how hypocalcemia was
defined. To reassure a diagnosis of permanent HypoPT
follow-up, measurements of serum calcium levels are nee-
ded. This was the case in 67.4% of papers, not the case in
7.9% of papers and not described in 24.7% of the papers.
Length of follow up was <6 months in 10.1% of the studies,
≥6 months in 65.2% of the studies, whereas 24.7% of the
studies did not report length of follow up.

Use of systematic prophylactic calcium supplementation
following surgery was reported in nine (10.1%) of the

papers, whereas 58.4% of the papers reported no use of
supplementation and 31.5% of the papers did not report on
this matter. The median incidence of HypoPT in studies
where prophylactic calcium supplementation was given was
0.65; CI 0.04–1.44%, whereas it was 2.81; CI 2.00–3.80%
in studies not supplying systematic supplementation, and
2.10; CI 1.30–3.09% in studies not describing this (p=
0.03). Among the nine studies reporting prophylactic cal-
cium supplementation, two used a definition of hypocalce-
mia based on the lower level of the reference range but three
used a definition below lower limit of the reference range
and four of the studies did not report the applied level. The
incidence of HypoPT was 1.63 (CI 0.98–2.42)% in studies
using a definition of hypocalcemia below lower limit, 2.71;
CI 1.48–4.37% in studies using the lower limit, and 2.97; CI
1.95–4.26% in studies not defining hypocalcemia (p=
0.09). Length of follow-up or systematic follow-up on
calcium levels did not affect the reported incidence
of HypoPT (p > 0.20 for both). Likewise, the hierarchic
definition of HypoPT was not associated with the incidence
(p= 0.24, data not shown) and the incidence did not differ
between studies stating any definition of HypoPT and those
not stating a definition (p= 0.81, data not shown).

Discussion

In the present study, we conducted a systematic literature
search on the risk of permanent HypoPT after thyroid sur-
gery in order to analyze the definitions used, as well as their
impact on the frequency of this complication. Most notably,
we identified 20 different definitions in 89 papers of which
none of the definitions complied with the official definition
[2, 3]. The median incidence of HypoPT in the studies was
2.0% but varied greatly from 0% to 20.2%. Importantly,
different cut-off levels for hypocalcemia were used in the
studies and there was a trend towards a lower incidence of

Table 2 Hierarchic definition of
permanent hypoparathyroidism

Hierarchic definition of permanent hypoparathyroidism No. of
papers

1 The correct definition Most accurate
definition

0

2 Hypocalcemia 33

3 Symptomatic hypocalcemia or marked (asymptomatic)
hypocalcemia (>10% below lower reference level)

11

4 Low PTH (with or without need for treatment) 27

5 ICD diagnosis code 2

6 No definition Least accurate
definition

16

The hierarchical order was defined so that one is the most correct definition and six the least correct
definition. All included papers in the study were accomodated into one of the hierarchic definitions based on
authors´ judgment.
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HypoPT with lower threshold levels (p= 0.09). Finally,
systematic calcium supplementation post operatively
appeared to decrease the risk of HypoPT (p= 0.03).
Because of the many definitions of HypoPT we could not
assess the risk with every definition. In an attempt to
increase power and cluster the many definitions we there-
fore constructed a hierarchic definition and analyzed the
association between the hierarchical definition and the
incidence of HypoPT. We failed, however, to find an
association between this and reported incidences of
HypoPT. Our analysis therefore cannot directly explain the
great variation in the incidence of HypoPT between studies.

The fact that we found so many definitions, nonetheless,
points to a problem. In addition, the fact that many of the
definitions were only used in one or two studies shows that
these definitions are private to a few studies and may sug-
gest that awareness of HypoPT should be raised.

Our data seemingly suggests that prophylactic calcium
supplementation decreases the risk of HypoPT. Of the
included studies, only nine provided this and of these, seven
studies used either a definition of hypocalcemia below the
lower level of the reference interval or did not provide a
definition (data not shown). Therefore, the result may be
biased by the definitions used in those particular studies.
This highlights a problem with the many definitions of
HypoPT; if the definitions vary across studies and these
many definitions are linked to other factors that also differ

(e.g., the use of calcium supplements) this may lead to
biased overall conclusions.

In addition, the finding that systematic calcium supple-
ments decreases the risk of HypoPT may also be an
example of reverse causality meaning that an awareness of
the risk of HypoPT promotes the use of calcium supple-
mentation, which is also part of the treatment of HypoPT
and thereby normalizes a patient’s biochemistry resulting in
a lower prevalence.

Finally, there was a trend in our data towards an impact
of the calcium threshold levels used to define HypoPT and
reported incidence estimates of the disease i.e., risk
decreased with lower level applied. This is not surprising
but again suggests that the different definitions may have an
impact. Obviously, using a definition relying on the lower
limit of the reference interval seems practical and could be
employed by all. Unfortunately, this is currently not the
case as some use a definition that is intendedly below the
lower limit of the reference interval.

Our findings corroborates the finding in the study by
Mehanna et al. (REF) in which the authors identified 10
different definitions of hypocalcemia and permanent
HypoPT in the literature and applied them to their own
cohort of 202 patients. The incidence of temporary hypo-
calcemia thus varied from 0 to 46% and that of permanent
HypoPT varied from 0.9% to 4.4% [9]. The lowest inci-
dence was found using a total plasma calcium cut-off level
of 1.7 mmol/L and the highest using one of 2.1 mmol/L.
Most investigators use total plasma calcium without
accounting for the influence of plasma albumin levels.
Measurements of plasma ionized calcium is recommended
since it is independent of albumin.

Strengths of the present study includes the systematic
literature search with a well-characterized pre-defined
search string leading to a considerable number of studies
being included. A limitation, however, is that we only
searched PubMed and no other databases. We think it is
unlikely, though, that the inclusion of a few additional
studies would have altered the main conclusions. Further-
more, our intent was not to uncover any definition ever used
to identify patients with HypoPT, but to review how
HypoPT in general is defined within a representative sample
of scientific publications, which we believe can be done by
searching PubMed. Also, we have restricted our search to
1st January 2010 and onwards. The study by Mehanna et al.
[9] was published in August 2009 and stressed the problem
with too many definitions. Our study thus demonstrates that
this problem remains unsolved. In conclusion, we have
documented, that the definition of HypoPT varies greatly
between studies and that numerous definitions are used.
This does not immediately explain the great variability in
the incidence of HypoPT between studies. The finding that
calcium supplements seemingly protect against HypoPT, as

Table 4 Association between risk of hypoparathyroidism (HypoPT)
and predefined clinical variables found in the included studies

Number of
studies, n (%)

Incidence of HypoPT in
percentages, median
(95% CI)

P-value

Definition of hypocalcemia

Below lower
limit

37 (41.6) 1.63 (0.98–2.42) 0.09

Lower limit 20 (22.5) 2.71 (1.48–4.37)

N/A 32 (36.0) 2.97 (1.95–4.26)

Systematic follow-up calcium measurements

Yes 60 (67.4) 2.40 (1.76–3.16) 0.51

No 7 (7.9) 1.30 (0.25–4.23)

N/A 22 (24.7) 2.42 (1.29–3.97)

Prophylactic calcium supplementation

Yes 9 (10.1) 0.65 (0.04–1.44) 0.03

No 52 (58.4) 2.81 (2.00–3.80)

N/A 28 (31.5) 2.10 (1.30–3.09)

Length of follow-up

<6 months 9 (10.1) 2.62 (0.73–5.81) 0.30

≥6 months 58 (65.2) 2.57 (1.94–3.30)

N/A 22 (24.7) 1.59 (0.71–2.77)

Significant p-values are shown in boldface
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well as the fact that these supplements are provided in
studies with a poor definition of hypocalcemia calls for
concern and suggests that inconsistent definitions may be
linked to confounding factors that affect the reported inci-
dence of HypoPT.
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