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Abstract

Objective. The aim of this Meta-analysis is to evaluate the
impact of different treatment strategies for early post-
operative hypoparathyroidism on hypocalcemia-related com-
plications and long-term hypoparathyroidism.

Data Sources. Embase.com, MEDLINE, Web of Science Core
Collection, Cochrane Central Register of Controlled Trials,
and the top 100 references of Google Scholar were searched
to September 20, 2022.

Review Methods. Articles reporting on adult patients who
underwent total thyroidectomy which specified a treatment
strategy for postthyroidectomy hypoparathyroidism were
included. Random effect models were applied to obtain
pooled proportions and 95% confidence intervals. Primary
outcome was the occurrence of major hypocalcemia-
related complications. Secondary outcome was long-term
hypoparathyroidism.

Results. Sixty-six studies comprising 67 treatment protocols
and 51,096 patients were included in this Meta-analysis. In 8
protocols (3806 patients), routine calcium and/or active
vitamin D medication was given to all patients directly after
thyroidectomy. In 49 protocols (44,012 patients), calcium
and/or active vitamin D medication was only given to patients
with biochemically proven postthyroidectomy hypoparathyr-
oidism. In 10 protocols (3278 patients), calcium and/or active
vitamin D supplementation was only initiated in case of
clinical symptoms of hypocalcemia. No patient had a major
complication due to postoperative hypocalcemia. The pooled
proportion of long-term hypoparathyroidism was 2.4%
(95% confidence interval, 1.9-3.0). There was no significant
difference in the incidence of long-term hypoparathyroidism
between the 3 supplementation groups.

Conclusions. All treatment strategies for postoperative
hypocalcemia prevent major complications of hypocalcemia.

The early postoperative treatment protocol for postthyr-
oidectomy hypoparathyroidism does not seem to influence
recovery of parathyroid function in the long term.
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ypoparathyroidism is a common complication

after total thyroidectomy. It leads to hypocalcemia

and treatment consists of supplementation
with calcium and/or active vitamin D. Postoperative
hypoparathyroidism is wusually diagnosed within 24
to 48 hours after surgery. Based on the time to recovery
of parathyroid function the following definitions
can be applied: short-term hypoparathyroidism (restored
function within <30 days after thyroidectomy), protracted
hypoparathyroidism (restored function within 1-6 months
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after thyroidectomy), and long-term hypoparathyroidism
(persisting parathyroid failure for at least 6-12 months
after thyroidectomy, with occasional long-term recovery
of parathyroid function).! The estimated incidence of
short-term hypoparathyroidism ranges from 20% to 40%?
and the incidence of long-term hypoparathyroidism
ranges from 1% to 15%.>° Patients with long-term
hypoparathyroidism have an impaired quality of life
and long-term hypoparathyroidism is associated with an
increased risk of death.®’

The worldwide approaches for treating postthyroi-
dectomy hypoparathyroidism can be categorized into
3 different strategies. One strategy encompasses routine
calcium and/or active vitamin D supplementation in all
patients undergoing thyroidectomy, which is regarded as
a practical approach to facilitate early discharge after
thyroid surgery and to limit the occurrence of sympto-
matic hypocalcemia.®® However, routine supplementa-
tion results in overtreatment of patients who do not
require supplementation. Another strategy involves
calcium and/or vitamin D supplementation only in the
presence of clinical symptoms, which aims to reduce
overtreatment but studies on the safety of this strategy are
scarce.'” The third, most commonly used, strategy starts
supplementation based on calcium or parathyroid hor-
mone (PTH) levels.!" A recent European expert consensus
report emphasized, however, that there is no consensus or
guideline on when to initiate calcium and/or active
vitamin D supplementation in patients with early post-
operative hypoparathyroidism.'? Although not frequently
reproduced, some studies state that aggressive supple-
mentation in all patients with postoperative hypopar-
athyroidism induces metabolic rest of the injured
parathyroid gland (concept of parathyroid splinting)
and could have a beneficial impact on long-term
parathyroid function.'!*4

The goal of this systematic review is to summarize all
available evidence of different treatment strategies for
early postoperative hypoparathyroidism and their impact
on hypocalcemia-related complications and long-term
hypoparathyroidism.

Methods

Literature Search and Study Selection

The study protocol was registered in the PROSPERO
database (CRD-42022378225). The methods in this
systematic review and Meta-analysis are described based
on the PRISMA Checklist'® and the PRISMA-S exten-
sion to the PRISMA Statement for Reporting Literature
Searches in Systematic Reviews.'® An exhaustive search
strategy was developed by an experienced information
specialist (M.F.M.E.). The search was developed in Embase.
com, optimized for sensitivity, and then translated to other
databases following the method as described by Bramer
et al.'” The search was carried out in the databases
Embase.com, Medline ALL via Ovid, Web of Science

Core Collection, and the Cochrane Central Register of
Controlled Trials via Wiley. Additionally, a search was
performed in Google Scholar from which the 200 top-
ranked references were downloaded using the software
Publish or Perish.'"® The search was performed on
September 20, 2022. The full search strategies of all
databases are available in Supplemental 1, available online.

Two reviewers (S.P.J.v.D. and M.H.E.v.D.) indepen-
dently screened titles and abstracts of articles in EndNote
using the method as described by Bramer et al.'” In case
of disagreement in the selection of articles, a third
reviewer (T.M.v.G.) was consulted to make the final
decision. We aimed to identify other eligible studies by
searching the reference lists of all included studies. This
systematic review of scientific literature was conducted
following the Meta-analysis of Observational Studies in
Epidemiology reporting guideline®® and we used the
Conducting Systematic Reviews and Meta-Analyses of
Observational Studies of Etiology (COSMOS-E) as a
guide in all steps of the Meta-analysis.>! Studies were
included if (1) they involved patients who underwent
total, near-total, or completion thyroidectomy; (2) a
treatment strategy for early postoperative hypoparathyr-
oidism was specified; and (3) long-term hypoparathyr-
oidism was an outcome of the study. There were no
language restrictions applied. Exclusion criteria were
case reports, case series including less than 5 patients,
letters, (systematic) reviews, Meta-analyses, guidelines,
study protocols, abstracts, statements, and studies on
nonsurgical hypoparathyroidism.

Data Extraction and Outcomes

The following data were extracted: author names and
affiliations, year of publication, type of study, study period,
the total number of patients, the total number of surgeries,
patient age, patient sex, the treatment protocol for post-
operative hypoparathyroidism (eg, treatment initiation
trigger, incidence, and duration of postoperative calcium
and/or active vitamin D supplementation), follow-up data
(eg, calcium or active vitamin D supplementation after 6
and 12 months), complications, health-related quality of life
and mortality data. Patients receiving prophylactic supple-
mentation postthyroidectomy, irrespective of their discharge
medication regimen, were classified within the “routine
supplementation” group. Long-term hypoparathyroidism
was defined as “biochemical” when the definition of
hypoparathyroidism comprised calcium and/or PTH levels.
Long-term hypoparathyroidism was defined as “clinical”
when the definition of hypoparathyroidism was based on
the need for calcium and/or vitamin D supplementation.
Postoperative seizures, laryngospasms, bronchospasms, and
cardiac arrhythmias due to hypocalcemia were considered
major complications. The primary outcome of this study
was the incidence of major complications due to post-
operative hypocalcemia. The secondary outcome was the
incidence of long-term hypoparathyroidism.
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Statistical Analysis

For most outcomes, proportions were used as the summary
measure. Sample means with standard deviations were
estimated from the median, sample size, interquartile range
(IQR), and total range using Wan's method.?” Results were
pooled using random effects Meta-analysis. Studies without
events for a specific outcome were excluded from the Meta-
analysis as per COSMOS-E recommendations.”’ Two
studies were excluded from all Meta-analyses as these
studies only included patients with postoperative hypopar-
athyroidism.**** We analyzed data for subgroup effects by
supplementation strategy (routine vs biochemically based
vs symptom-based supplementation), age (<50 vs >50 years),
geographical location (America vs Asia vs Europe), the
time of diagnosing long-term hypoparathyroidism (6 vs
12 months) and definition of long-term hypoparathyroidism
(biochemical vs clinical). Studies assessing long-term hypo-
parathyroidism varied with respect to the time to onset of
tapering off medication. We, therefore, analyzed the effect
of duration of supplementation on the size of the
associations by random-effects univariate meta-regressions,
using restricted maximum likelihood which we present as
mean effects with 95% confidence intervals (Cls). To assess
publication bias, we used sample size-based funnel plots
instead of the conventional standard error-based funnel
plots, as these often show inaccurate findings in Meta-
analyses of proportion studies.”>?® Meta-analysis was
performed using R version 4.1.2.

Results

Systematic Literature Search

A total of 1743 articles were screened (Figure 1) and
237 full-text articles were assessed for eligibility. After
careful selection of the articles, 66 studies were eligible

for the final synthesis and were included in this
review 10:14.23.24.27-88

Study Characteristics and Quality Appraisal

Sixty studies were observational cohort studies and 6
studies were randomized controlled trials (RCTS)
(Table 1). Sixty-one of the included studies were single-
institution studies. Only 1 trial randomized patients into
different treatment protocols and compared long-term
hypoparathyroidism rates (outcome) between a biochemi-
cally based and a symptom-based treatment protocol
(exposure).”® All other 65 studies had no within-study
comparison of early treatment strategies for hypopar-
athyroidism and were considered as case series, which
generally have a high risk of bias and low certainty.*°

Clinical Characteristics

In total, 51,096 patients were included in the final data
synthesis. The median number of patients per study was
264 (range 57-19,662). Among all studies with data, the
median patient age was 50 years (range, 34-57) and the
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Figure |. PRISMA 2020 flow diagram of identified studies.
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Table I. (continued)

Number of

Treatment protocol

Surgical procedure

Study design

patients

References

Biochemical and

Total thyroidectomy (n =203, 100%)

Prospective RCT

203

Li et al?®

Symptom

Biochemical

Prospective cohort study Total thyroidectomy (n= 120, 100%)
Total thyroidectomy (n =521, 91.4%), completion thyroidectomy

120
570

Moreno-Llorente et al’®

Riordan et al®’

Biochemical

Retrospective cohort study

49, 8.6%)

(n

Total thyroidectomy (n = 149, 100%)

Routine
Biochemical

Retrospective cohort study

149

Yin et al®®

Total thyroidectomy (n =180, 100%)

Prospective RCT

180

Yin et al®

Data are expressed as numbers with percentage.

Abbreviations: Biochemical, routine calcium and/or vitamin D medication was only given to patients with biochemically proven postthyroidectomy hypoparathyroidism; RCT, randomized controlled trial; Routine,

routine calcium and/or vitamin D medication was given to all patients undergoing thyroidectomy; Symptom, calcium and/or vitamin D supplementation in case of clinical symptoms of hypocalcemia.

proportion of female patients was 73.4% (n=35,515).
Total thyroidectomy was performed in 48,891 patients
(95.7%), near-total thyroidectomy in 1788 patients (3.5%),
and completion thyroidectomy in 417 patients (0.8%). In
all studies reporting on lymph node dissections and
pathology results, central neck lymph node dissection was
performed in 19.4% of patients (n = 9647) and malignancy
was found in pathologic examination in 31.9% of all
patients (n =15,796). Further characteristics of included
studies are shown in Supplemental 2, available online.

Treatment Protocols

In total, 67 protocols for early postoperative hypopar-
athyroidism were specified and all protocols included oral
calcium with or without active vitamin D supplementation.
In 8 protocols, routine calcium and/or active vitamin D
supplementation was given to all patients directly after
thyroidectomy (Group “routine,” n = 3806). In 49 proto-
cols, calcium and/or active vitamin D supplementation was
only given to patients with biochemically proven post-
thyroidectomy hypoparathyroidism (Group “biochem-
ical,” n=44,012). In 10 protocols, calcium and/or
active vitamin D supplementation was only initiated in
case of clinical symptoms of hypocalcemia (Group
“symptom,” n = 3278).

Hypocalcemia-Related Symptoms, Supplementation,
and Complications

The pooled proportion of symptomatic hypocalcemia was
9.4% (95% CI, 6.8-12.3), with high heterogeneity between
the studies (©=0.0143, > =97%; P<.001) (Table 2,
Supplemental 3, available online). There was no signifi-
cant difference in symptomatic hypocalcemia proportions
between the 3 supplementation groups (Group “rou-
tine,” n =174, 5.2% [95% CI, 1.9-10.0]; Group “biochem-
ical,” n=1041; 8.8% [95% CI, 5.6-12.7]; Group
“symptom,” n =241, 13.5% [95% CI, 7.2-21.2], P=0.11
for subgroup difference). The pooled proportion of
calcium and/or active vitamin D supplementation at
discharge was 48.6% (95% CI, 33.6-63.7), with high
heterogeneity between the studies (z° = 0.1739, I? = 100%;
P <.001) (Supplemental 4, available online). The pooled
proportion of calcium and/or active vitamin D supple-
mentation at discharge was significantly lower in studies
applying symptom-based supplementation (Group
“symptom,” 14.0%, n = 247; [95% CI, 7.4-22.1]) than in
studies with biochemically based supplementation (Group
“biochemical,” 35.5%, n =2551; [95% CI, 27.5-43.9]) and
routine supplementation (Group “routine,” 98.4%,
n=2077; [95% CI, 91.1-100], P<.01 for subgroup
difference). The length of hospital stay was reported in
14 studies including 6028 patients and the median length
of stay was 3.9 days (range, 2.0-7.0) and did not
significantly differ between the supplementation groups.
In 6 studies reporting on major hypocalcemia-related
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Table 2. Summarized Clinical Outcome Measures of Included Studies

Characteristic Number of studies Number of patients Pooled outcome measure 95% ClI
Symptomatic hypocalcemia 30 15,332 9.4% 6.8-12.3
Long-term hypoparathyroidism 66 51,096 2.4% 1.9-3.0
Hospitalization time (d) 14 6028 34 2.5-44
Supplementation at discharge 31 11,047 48.6% 33.6-63.7
Major complications 6 1714 0 Na
Readmissions 5 1998 0.4% (0-1.5)

Data are expressed as pooled proportion or pooled mean with 95% Cls.
Abbreviations: Cl, confidence interval; Na, not applicable.

complications (1714 patients), no major complication
occurred. Five studies (four biochemically based studies
and 1 symptom-based study) comprising 1998 patients
provided the number of hypocalcemia-related readmis-
sions after hospital discharge. The pooled proportion of
patients readmitted due to hypocalcemia was 0.4% (95%
CI, 0-1.5), with high heterogeneity between studies
(7 =0.0023, > =80%; P<.01). No studies reported on
health-related quality of life and cost-effectiveness.
Clinical outcomes of all individual studies can be seen
in Supplemental 5, available online.

Long-Term Hypoparathyroidism

The incidence of long-term hypoparathyroidism ranged
between 0% and 24.1%. The pooled proportion of long-
term hypoparathyroidism was 2.4% (95% CI, 1.9-3.0),
with high heterogeneity between the studies (7°=
0.0041, I>=92%; P<.01). Evidence of publication bias
was detected in studies with small sample sizes
(Supplemental 6, available online). Subgroup analysis
showed that there was no significant difference in long-
term hypoparathyroidism rates between the 3 supplemen-
tation groups (Group “routine,” n=82, 1.1% [95%
ClI, 0.2-2.7]; Group “biochemical,” n =1045; 2.9% [95%
CI, 2.2-3.6]; Group “symptom,” n=72, 1.5% [95% CI,
0.6-2.8], P =.054 for subgroup difference) (Figure 2). The
pooled proportion of long-term hypoparathyroidism of
studies with a mean age >50 years was 3.6% (95% CI,
2.5-4.8) compared with 1.8% (95% CI: 1.0-2.8) for studies
with a mean age <50 years (P=.02, Table 3). Studies
performed in America showed a pooled proportion of
1.4% (95% CI, 0.7-2.3), compared with 2.5% (95% CI,
1.4-3.9) for Asian and 3.0% (95% CI, 2.2-4.0) for
European studies (P =.03).

In 37 studies (n=39,826), long-term hypoparathyr-
oidism was defined as a condition persisting beyond
6 months, while in 20 studies (n =11,270), it was defined
as a condition persisting beyond 12 months. The
proportion of long-term hypoparathyroidism did not
significantly differ between the time points of diagnosis
(P=.40). Long-term hypoparathyroidism was defined
based on biochemical values (PTH and/or calcium) in
24 studies (n=11,400), whereas the need for calcium
and/or vitamin D supplementation was used as the

definition of long-term hypoparathyroidism in 37 studies
(n=37,480). The incidence of long-term hypoparathyr-
oidism did not differ between studies applying either
the biochemical definition or the need for supplementa-
tion (P = .46).

Studies differed regarding the time to onset of weaning
patients off supplementation. Among all studies with data,
the median time to the first day of weaning off supplemen-
tation was 28 days (IQR, 14-28). By meta-regression, the
proportion of long-term hypoparathyroidism did not
significantly change with increasing time to weaning off
supplementation (0.002 change per day, 95% CI —0.001 to
0.004; P =.16, Supplemental 7A, available online). A higher
incidence of postoperative biochemical hypoparathyroidism
and a more recent publication year were associated with a
higher incidence of long-term hypoparathyroidism (0.253
change per 10% increase in postoperative biochemical
hypoparathyroidism incidence, 95% CI, 0.142-0.365;
P<.01, Supplemental 7B, available online) and (0.004
change per more recent year of publication, 95% CI, 0.000-
0.008; P=.04, Supplemental 7C, available online),
respectively.

Discussion

This Meta-analysis including 51,096 patients shows that all 3
treatment strategies for early postoperative hypoparathyr-
oidism (routine vs biochemical-based vs symptom-based
supplementation) prevent major hypocalcemia-related com-
plications and did not show significant differences in
hypoparathyroidism incidence in the long-term.

Patients undergoing thyroidectomy are at risk for
postoperative hypoparathyroidism resulting in hypocal-
cemia. When left untreated, severe postoperative hypo-
calcemia can be lethal and increases the risk of various
serious adverse events such as seizures, cardiac arrhyth-
mias, and laryngospasms.”’ Therefore, there has been a
rationale to prevent the potential dangers of hypocal-
cemia by providing calcium and/or vitamin D supple-
mentation in patients with biochemical hypocalcemia or
even in all patients who undergo total thyroidectomy.’?
Furthermore, routine calcium supplementation has
demonstrated both cost-effectiveness and enhanced
patient utility when compared to selective calcium
supplementation.”>** However, this strategy possibly
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Source Proportion (95% Cl)

Cocchiara 2010 0.024 [0.005; 0.068] —#——

Karamanakos 2010 0.048 [0.039; 0.058] -
Shindo 2010 0.008 [0.001; 0.028] #&—
Sitges-Serra 2010 0.027 [0.014; 0.047] -
Houlton 2011 0.000 [0.000; 0.020] =—
Sands 2011 0.007 [0.001; 0.027] &
Testini 2011 0.010 [0.009; 0.012]
Raffaelli 2012 0.005 [0.000; 0.030] ®—
Yano 2012 0.125 [0.090; 0.168] ——
Dionigi 2013 0.005 [0.000; 0.028] =—
Julian 2013 0.071 [0.024; 0.159] —
Finel 2014 0.021[0.007; 0.048] -=—
Noureldine 2014 0.007 [0.001; 0.024] =
Puziello 2014 0.009 [0.006; 0.013]
Lorente-Poch 2015 0.046 [0.031; 0.065] ——
Pasquale 2015 0.027 [0.018; 0.039] E
Prazenica 2015 0.020[0.012; 0.033] &
Selberherr 2015 0.008 [0.001; 0.030] #—+
Shailesh 2015 0.111 [0.055; 0.195] ——
Oran 2016 0.009 [0.003; 0.021] =
Wang 2016 0.009 [0.001; 0.032] &—
Sitges-Serra 2017 0.152 [0.098; 0.221]
Aydin 2018 0.044 [0.019; 0.085] —a—
Falch 2018 0.068 [0.051; 0.090] ——
Mazotas 2018 0.025[0.014; 0.042] &
Vasileiadis 2018 0.034 [0.028; 0.042] :
Fernando 2019 0.000 [0.000; 0.021] =
Manzini 2019 0.036 [0.019; 0.061] A
Ponce 2019 0.039 [0.027; 0.053] -
Xue 2019 0.022 [0.003; 0.076] —@——
Dedhia 2020 0.014 [0.007; 0.024] =
Mehta 2020 0.060 [0.035; 0.096] ——
Mo 2020 0.011[0.001; 0.040] -&—
Peker 2020 0.000 [0.000; 0.063] &#———
Villarroya 2020 0.044 [0.031; 0.061] A
Zheng 2020 0.060 [0.042; 0.084] ——
Karunakaran 2021 0.055 [0.033; 0.085] ——
Kim 2021 0.044 [0.029; 0.065] -
Privitera 2021 0.027 [0.009; 0.061] —@—
Slycke 2021 0.031[0.021; 0.043] E 2
Zhou 2021 0.039 [0.024; 0.059] -
Abdelrahim 2022 0.000 [0.000; 0.040] ®——
Arshad 2022 0.038 [0.027; 0.053] -
Avgeri 2022 0.241[0.167; 0.330] —_——
Canu 2022 0.061 [0.040; 0.088] —a
Li_bio 2022 0.019 [0.002; 0.068]
Moreno 2022 0.083 [0.041; 0.148] —
Riordan 2022 0.053 [0.036; 0.074] —-—
Yin S 2022 0.000 [0.000; 0.020] =—

0.028 [0.022; 0.036] bd
Abboud 2008 0.000 [0.000; 0.015] =~
‘Youngwirth 2010 0.022 [0.008; 0.048] —#—
Shinall 2013 0.012[0.001; 0.043] -=&#—
Hou 2020 0.005 [0.000; 0.028] =—
Liu 2020 0.001 [0.000; 0.007] =
Qiu 2021 0.036 [0.028; 0.046] -
Yao 2021 0.011[0.001; 0.039] -#—
Yin C 2022 0.034[0.011;0.077] —&—

0.012[0.002; 0.028] <=
Sousa 2012 0.042 [0.023; 0.070] ——
Pisanu 2013 0.018 [0.002; 0.063] —&—
Sheahan 2013 0.024 [0.005; 0.068] —#——
Cho 2016 0.026 [0.017; 0.038] -
Jarhult 2016 0.034 [0.022; 0.052] i
Sung 2016 0.004 [0.000; 0.023] =
Wang 2017 0.002 [0.000; 0.011] =
Celik 2021 0.000 [0.000; 0.025] ®m—
Kim Wook 2021 0.014 [0.000; 0.077] —#—
Li_symp 2022 0.030 [0.006; 0.086]

0.015 [0.006; 0.028] <=
Total 0.024 [0.019; 0.030] <>

I T T T 1
0 0.1 0.2 0.3 0.4

Proportion of patients with long-term hypoparathyroidism
Heterogeneity: %2, = 765.11 (P < .001), /* = 92%p P 9 ypop: !

Test for subgroup differences: xg =5.83 (P =.05)
Figure 2. Forest plot of the incidence of long-term hypopar-
athyroidism. Biochemical, subgroup of patients who received
calcium and/or active vitamin D supplementation in case of

induces overtreatment in patients who do not appro-
priately wean off supplementation.” Jarhult et al showed
that only providing supplementation in patients with
symptoms of hypocalcemia avoids unnecessary treatment in
most patients and could be a safe treatment option as the
readmission rate after discharge was low (1%) and no major
complications related to hypocalcemia occurred.'” The
current study showed that 14% of patients who were
subjected to a symptom-based supplementation protocol
received supplementation at discharge, whereas this percen-
tage was 36% in the biochemical-based group and 98% in
the routine supplementation group. Eight out of 10 included
studies with symptom-based supplementation did not report
on readmission rates or major complications. To evaluate
the true potential of symptom-based supplementation in
patients undergoing total thyroidectomy, high-quality data
on adverse events, readmission rates, hospitalization time,
and emergency department visits are needed. In addition,
clinical and biochemical predictors for short- and long-term
hypoparathyroidism such as PTH decreases could refine
existing treatment protocols to provide tailor-made post-
operative patient care.'!

The pooled rate of long-term hypoparathyroidism in
this study was 2.4%, which is substantially lower than the
rates in recent nationwide studies from the Scandinavian
and West-European countries.”’ This finding is empha-
sized by the presence of publication bias demonstrated in
Supplemental 6, available online. The present study also
shows that the incidence of long-term hypoparathyr-
oidism significantly increased with a more recent year of
article publication. A possible explanation for the higher
incidence of long-term hypoparathyroidism in recent
years could be the transparent reporting of nationwide
studies wherein loss to follow-up is limited.>®® The
burden of long-term hypoparathyroidism is therefore
most likely a more prominent problem than the rates
presented in this systematic review suggest. The definition
of long-term hypoparathyroidism differed among in-
cluded studies, which has been shown to influence the
rate of long-term hypoparathyroidism.””*® However, we
did not find evidence that there were differences in long-
term hypoparathyroidism rates for different definitions in
subgroup analyses, which substantiates the findings of a
review from Harslof et al.””

Long-term hypoparathyroidism rates did not signifi-
cantly differ between studies with symptom-based,
biochemically based, or routine calcium and/or vitamin
D supplementation. This substantiates findings from a
recent trial comparing routine supplementation and
symptom-based supplementation in a randomized,

biochemical postthyroidectomy hypoparathyroidism; Cl, confidence
interval; Routine, subgroup of patients who received routine
calcium and/or active vitamin D supplementation after thyroi-
dectomy; Symptom, subgroup of patients who received calcium and/
or active vitamin D supplementation after thyroidectomy only in
case of clinical symptoms of hypocalcemia.
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Table 3. Subgroup Analysis of Long-Term Hypoparathyroidism Prevalence Studies
Variable Number of studies Proportion % 95% ClI P value
Age, y
<50 22 1.8 1.0-2.8 .02
>50 26 3.6 2.5-48
Geographical location
America I 1.4 0.7-2.3 .03
Asia 22 25 1.4-3.9
Europe 31 3.0 2.2-40
Supplementation protocol
Routine 9 1.1 0.2-2.7 .05
Biochemical 47 29 2.2-3.6
Symptom 10 1.5 0.6-2.8
Time of diagnosis, mo
6 37 23 1.6-3.1 40
12 20 29 2.1-3.9
Definition long-term hypoparathyroidism 46
Biochemical 24 23 1.4-3.5
Need for supplementation 37 29 2.1-.37

Abbreviations: Biochemical, routine calcium and/or vitamin D medication was only given to patients with biochemically proven post-thyroidectomy parathyroid
failure; Cl, confidence interval; Routine, routine calcium and/or vitamin D medication was given to all patients undergoing thyroidectomy; Symptom, calcium

and/or vitamin D supplementation in case of clinical symptoms of hypocalcemia.

controlled setting.®> Although the rate of symptomatic
hypocalcemia in that study was more prevalent in patients
relying solely on symptom-driven supplementation com-
pared to those who received prophylactic supplementa-
tion, that study did not show any notable differences
between the groups in long-term parathyroid function.
This contradicts the theory of parathyroid splinting,
which involves the belief that aggressive medical therapy
in every patient with postthyroidectomy biochemical
hypoparathyroidism enhances the restoration of the
parathyroid function and improves long-term parathyroid
function.!® Little is known about the physiological
mechanisms within the parathyroid when applying
different postoperative treatment strategies. To provide
any evidence that the treatment strategy for postoperative
hypoparathyroidism affects long-term parathyroid func-
tion after iatrogenic damage, experiments in a controlled
environment using organoids and/or animal models
should be conducted. Methods to standardize a physio-
logical hypoparathyroidism animal model are described
and can be used for future studies on long-term
parathyroid function under different supplementation
regimens.'*

This study has several limitations. Important data such
as readmissions, hospitalization times, time to weaning
off medication, and overall adherence to the supplemen-
tation protocols were frequently missing in included
studies, limiting the sample size of these analyses. Our
findings substantiate a review protocol from Edafe
et al which noted this gap in current literature due to a
lack of high-quality evidence in the management of
temporary and long-term hypoparathyroidism after

thyroid surgery.'®’ In that study, no eligible studies

(RCTs) were identified that investigated the effects of
calcium, vitamin D, or recombinant PTH in individuals
experiencing temporary and long-term postthyroidectomy
hypoparathyroidism. An important limitation of the
current study arises from the fact that, with the exception
of 1 study, all included studies were noncomparative
studies with differences in treatment schedules. These
studies have a higher risk of bias and low certainty.®*-*°
Although we made efforts to explain between-study
heterogeneity through subgroup and meta-regression
analyses, it is important to recognize that the certainty
of evidence derived from this Meta-analysis is dependent
on the design of included studies and their risk of bias,'?
which was high. Therefore, it is prudent to exercise a
certain degree of caution when considering its findings.
The recognition of disease process variability among
patients in the included studies is acknowledged as a
limitation of this study. A small subset of patients
(0.8%) in this study underwent completion thyroi-
dectomy, which carries a distinct risk profile for
postoperative hypocalcemia.!®®> While it is unlikely
that their inclusion would substantially affect the
study's findings, we recognize the potential for this
subgroup to introduce cohort heterogeneity in this
study. A systematic review and Meta-analysis from
2013 investigated various treatment approaches for
postoperative hypocalcemia, revealing a reduced in-
cidence of hypocalcemia-related symptoms in the group
receiving routine calcium and vitamin D supplementa-
tion.'” However, that study did not explore variations
in major complications or the development of
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long-term hypoparathyroidism between the groups.
Therefore, the current study contributes novel insights
into the effects of the early supplementation protocol
on long-term hypoparathyroidism, an aspect that has
not been previously examined in the literature.

Conclusion

All treatment strategies (routine vs biochemically based
vs symptom-based) for postoperative hypocalcemia
prevent major complications of hypocalcemia. The
early treatment protocol for postthyroidectomy hypo-
parathyroidism does not seem to influence recovery of
parathyroid function in the long term. High-quality
data regarding hospital stay, readmissions, and quality
of life of these different treatment strategies for
postthyroidectomy hypoparathyroidism are lacking.
Therefore, no preference for a certain protocol can be
defined.
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