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Objetive: Transient hypocalcaemia due to hypoparathyroidism is the most frequent complication of cervical surgery
(thyroid and parathyroid) and also of reoperations. If mild, hypocalcaemia attributed to hypoparathyroidism is associated
with few symptoms or with severe symptoms such as seizures, heart failure, or laryngospasm, in severe cases. Both
transient and permanent hypoparathyroidism can have important repercussions on the health of patients. Establishing
appropriate protocols are required to prevent, assess and treat these conditions.

Material and methods: A systematic bibliographic search was carried out in Pubmed.gov of available evidence from
articles in English and Spanish with inclusion dates until May 2019. Recommendations were made based on the GRADE
system (Grading of Recommendations, Assessment, Development and Evaluation).

Results and conclusions: We propose a consensus for patient management of those who are going to undergo thyroid or
parathyroid surgery, with different sections for the different stages of the process. This is intended to help clinical deci-
sion-making, assist in the discharge process and make referrals to outpatient consultations, thus optimizing resources.
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INTRODUCTION

Transient hypocalcaemia due to hypoparathyroidism is
the most common complication of cervical surgery
(thyroid and parathyroid) and also of reoperations. The
deficiency of parathyroid hormone (PTH) secretion cau-
ses postoperative hypocalcemia due to an inhibition of
bone resorption, a decrease in the synthesis of 1-25-
dihydroxy vitamin D by the kidney and reduced intesti-
nal calcium absorption. Some associated comorbidities,
such as malabsorption, gastric bypass, and bisphospho-
nate therapy, may promote parathyroid failure. When
PTH secretion is insufficient, hypocalcemia develops.
Hypocalcaemia due to hypoparathyroidism is associated
with few symptoms, if the hypocalcaemia is mild. In se-
vere cases, symptoms include seizures, heart failure, or
laryngospasm. In addition to the magnitude of hypocal-
cemia, the speed of establishment determines its clinical
expression’.

The removal or inadvertent damage of the parathy-
roids or the alteration of their blood supply are the
responsible causes. Both transient and permanent
hypoparathyroidism can have important repercussions
on patients’ health and establishing appropriate pro-
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tocols for their prevention, evaluation and treatment
are needed?.

The frequency with which this complication appears
is difficult to establish and varies according to the para-
meters analyzed. These parameters include the defini-
tion of hypocalcaemia, its clinical expression and the
concept of transient and permanent hypoparathyroi-
dism. A recent meta-analysis of observational studies ca-
rried out in the United Kingdom found an incidence after
thyroidectomy of 27% (19-38%) for transient hypopa-
rathyroidism, and 1% (0-3%) for permanent hypopa-
rathyroidism?.

[t is important to establish the role of the endocrino-
logist in the preoperative identification of patients at
risk, coordinate management with the surgeon in the
immediate postoperative period, and follow-up patients
with prolonged hypoparathyroidism.

The aim of our proposal is to develop a protocol for
the management of the patient who is going to undergo
thyroid or parathyroid surgery, with various sections for
the different stages of the process. This helps clinical de-
cision-making and registration process and referral to
external consultations, thus optimizing resources.
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Clinical definitions

Biochemical hypoparathyroidism: biochemical hypo-
calcemia accompanied by PTH below the lower limit of
the laboratory?.

Clinical hypoparathyroidism: biochemical hypopa-
rathyroidism accompanied by signs or symptoms of
hypocalcaemia.

Parathyroid failure or relative hypoparathyroidism:
signs or symptoms of hypoparathyroidism that require
medical treatment, despite normal levels’.

Transient hypoparathyroidism: hypoparathyroidism
that recovers in less than 12 months.

Permanent hypoparathyroidism: hypoparathyroi-
dism in need of treatment that lasts over 12 months.

Severe hypocalcaemia: one that presents with
symptoms of carpopedal spasm, tetany, seizures, leng-
thening of the QT interval or hypocalcaemia that, being
asymptomatic, presents acutely with corrected calcium
levels less than or equal to 7.5 mg/dl, which It could lead
to serious complications if left untreated.

Because, in a large part of cases, postoperative hypocal-
caemia resolves in the first month after surgery, some au-
thors choose to wait until the 4-6th week to establish the
diagnosis of hypoparathyroidism, considering prolonged
hypoparathyroidism if there are low PTH levels. or the pa-
tient needs treatment from one month after surgery, and
permanent when this situation continues beyond one year?.

Pathophysiology
There a several mechanisms involved in postsurgical
hypocalcemia. The most frequent is direct damage to the
glands: either due to injury to the vascularization system,
mechanical damage, or partial or complete excision of the
glands inadvertently or voluntarily. The parathyroid vas-
cularization is complex and its variants make it difficult
to carry out surgery. Usually, the inferior thyroid artery is
the dominant vessel, supplying both the inferior and su-
perior parathyroids, which also tend to receive a supply
from the superior thyroid artery. However, there are in-
dividuals with superior thyroid artery dominance or va-
riants in which thyroid thymic anastomoses provide an
important component in irrigation®. Thus, the surgeon's
experience and ability to identify the glands and their ves-
sels are essential in avoiding postoperative complications.
As for the causes of hypocalcemia in the postoperative
period, the hungry bone syndrome deserves special men-
tion from the pathophysiologic point of view. This syndrome
is classically described in hyperparathyroid patients with
significant bone involvement, in which a sudden decrease
in PTH levels occurs after parathyroid surgery, leading to
sustained hypocalcemia with hypophosphoremia, which
may further increase if the remaining parathyroid tissue
functions normally. After being chronically hypercalcemic,
he is temporarily stunned*. Although a classic hungry bone
syndrome would not go unnoticed, mild forms of the
syndrome are possibly underdiagnosed, so it must be kept
in mind at all stages of the surgical process in hyperparathy-
roid patients, as well as in patients with hyperthyroidism
that are going to undergo thyroidectomy and present
hypermetabolic bone, either through bone mineral density
(BMD) or through bone remodeling markers, such as alka-
line phosphatase (AF).

Preoperative assessment
In the patients’ preoperative evaluation, we must iden-
tify those who are at increased risk of post-surgical
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hypocalcemia using clinical and biochemical data (Fi-
gure 1).

As for the diseases to intervene, patients with
hyperthyroidism, with tumors in which lymph node re-
section is also expected, or patients with simultaneous
thyroid and parathyroid surgery, are at higher risk of
hypocalcaemia. Likewise, patients with anatomy modi-
fied by previous cervical surgery or radiation are at hig-
her risk.

The state of vitamin D should be assessed, since se-
veral studies have related its deficit with transient hypo-
calcemia®>”. Similarly, it is important to detect patients
with malabsorptive problems and request a magnesium
determination prior to the intervention.

Once the risk patients have been identified, we sug-
gest treating vitamin D deficiency in patients who are
going to undergo thyroidectomy. In the case of parathy-
roid surgery, although not all studies identify vitamin D
deficiency as a key element in the development of pos-
tsurgical hypocalcemia®, given that several studies have
shown that correction of vitamin D deficiency does not
significantly increase calcaemia®!?, we suggest, if possi-
ble, to treat the deficit at least in patients with higher AF
levels or bone involvement.

Recommendations:

- We recommend actively identifying patients with a
higher risk of postsurgical hypocalcemia in the preope-
rative period (1/@&©00).

- We suggest treating vitamin D deficiency in patients
who present increased risk of postoperative hypocalce-
mia (2|@000).

Immediate postoperative period

Time after surgery to request initial analysis with PTH
Various groups have studied the usefulness of measu-
ring rapid or intraoperative PTH (PTHiop) and intact
PTH (PTHIi) in the early postoperative period, which ran-
ges from 10 minutes to 24 hours after thyroidectomy.
Depending on its levels, the short half-life of PTH (3-5
minutes) allows decision-making in the postoperative
period. PTHiop is determined from blood samples
drawn during or shortly after surgery. In many hospitals
it provides quick results, while routine determination of
intact PTH may not be fast enough to make therapeutic
postop decisions!.

PTHiop levels lower than 7-17.9 pg/ml have been
shown to be predictors of hypocalcemia!?!4, as well as
postsurgical decreases in PTH greater than 62.5-
80%21*15, Low levels of PTHi, generally <10-15 pg/ml,
in the first 24 hours postoperatively, have shown high
sensitivity and specificity to predict hypocalcemia deve-
lopment!®-2°, The late decrease in iPTH, equal to or gre-
ater than 80%, has demonstrated its utility in selecting
patients who are candidates for early hospital dis-
charge?!. However, the utility of early PTHi levels in pre-
dicting permanent hypoparathyroidism is the subject of
controversy?2

The available evidence and the variability of the PTH
measurement techniques do not allow us to clearly sug-
gest or recommend the timing of the sample extraction
or the cut-off points for deciding early hospital discharge
or initiation of treatment for hypocalcaemia.

Initial follow-up of calcaemia and PTH
Assessing calcaemia and PTH in the first 6-8 hours after
thyroidectomy and postoperative monitoring of serum
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Figure 1. Management in the preoperative phase

Preoperative phase: Detection of risk patients

- Uncontrolled hyperthyroidism/Graves’ surgery
- Expected lymph node resection

- Simultaneous thyroid/parathyroid surgery

anatomy in search of excised, biopsied, or implanted glands)
- Malabsorption (determine magnesium)

- Modified cervical anatomy (surgery, tumor inflammation)

- Previous cervical surgery (consult the intervention sheet and the pathological E>

Treat vitamin D deficiency

Strict follow-up in the postoperative period

total calcium (albumin corrected) or ionic calcium every
6-12 hours is required to diagnose and monitor posto-
perative hypoparathyroidism, which will be narrower in
the patients at higher risk (Figure 2). The time interval
for changes in calcium levels is longer than for PTH, and
it may take 24-72 h after surgery for low calcium!*. Pos-
top calcium levels and variation have been used to esta-
blish instructive directions.

Tonic calcium levels (<1-1.1 mmol/1)?*?* and corrected
serum calcium (generally <8 mg/dl)'%252¢ in the first 24
h postoperatively have been shown to predict hypocal-
cemic development, although early PTH measurement is
more sensitive and cost-effective?>?’. The joint determi-
nation of PTH and calcaemia in the first 24 h postopera-
tive period predicted the development of hypocalcaemia
more precisely than each parameter in isolation!®?’. The
variation of total serum calcium in the first postoperative
hours has been useful to predict the subsequent evolu-
tion: the neutral or positive trend of total calcium (no
change or elevation between 2 consecutive postoperative
measurements) predicted normocalcemia with a positive
predictive value (PPV) 86-100%%283°. The negative trend
(decrease) in total calcium was associated with the sub-
sequent development of hypocalcemia?®-3°,

Since hungry bone syndrome is part of the differen-
tial diagnosis of postoperative hypocalcaemia, especially
in patients with severe hyperparathyroidism or severe
hyperthyroidism with high alkaline phosphatase levels,
phosphorus determination may be very useful to diffe-
rentiate this entity from hypocalcaemia due to hypopa-
rathyroidism, since phosphorus levels will be decreased
in the case of rapid remineralization of a bone subjected
to hypermetabolism?*31:32,

If possible, taking turns in Trousseau's sign may be
helpful in the postoperative period to identify clinical
hypoparathyroidism and relative hypoparathyroidism.

Management of mild-moderate hypocalcemia with oral
treatment

The general purpose of treatment is to keep blood glu-
cose lower or slightly below the lower limit of the refe-
rence rangel3233,

The calcium salt most commonly used for the correc-
tion of hypocalcemia is calcium carbonate because it
contains more elemental calcium (40%) than calcium ci-
trate (21%). Calcium citrate does not require gastric aci-
dity for its absorption, therefore it can be more useful in
patients with achlorhydria, low gastric acidity as obser-
ved in patients undergoing treatment with proton pump
inhibitors, or patients with gastrectomy. The usual dose
is 0.5-2 g of element calcium divided into 2-4 doses. The

optimal dose in terms of intestinal absorption seems to
be 500 mg of element calcium per dose, since with hig-
her doses a proportional increase in absorption is not
achieved. The calcium salt should ideally be taken with
meals to guarantee its best absorption and also act as a
phosphorus chelator343¢,

Calcitriol is the active metabolite of vitamin D, which
is why it has a rapid onset, increasing calcium absorption
atthe intestinal level. It is characterized by a shorter half-
life (2-3 days) than ergocoleciferol or cholecalciferol
(weeks), this being very useful because its effects are
more quickly reversible in the case of iatrogenic hyper-
calcemia. Calcitriol can worsen hyperphosphatemia by in-
creasing absorption of phosphates at the intestinal level.
It is administered in doses of 0.25-2.0 pg/day. Occasio-
nally, it is necessary to decrease the intake of phosphates
in the diet due to the associated hyperphosphatemia, and
phosphate binders can also be administered to decrease
hyperphosphatemia in severe cases3>%.

Treatment of mild and moderate hypoparathyroidism
is recommended to be carried out orally (Figure 2). In
patients with PTH <15 pg/ml, or decrease in PTH level
greater than 75-80% with respect to baseline, serum
calcium <8.0 mg/dl or ionic calcium <1.0 mmol/] or <4.0
mg/dl measured within the first 6-8 hours postoperati-
vely, it is recommended to start treatment with elemen-
tal calcium 0.5-2 g of element calcium divided into 2-4
doses with meals and calcitriol 0.25-0, 5 ug/day chec-
king calcium and magnesium every 6-12 hours. In case
of hypocalcemia progression despite previously descri-
bed treatment or calcium less than 7.5 mg/dl, calcium
should be increased to 1 g every 6 hours and calcitriol
to 0.50-1 pg/day divided into twice a day. Also in these
cases, intravenous calcium treatment may be necessary.
Mild hypocalcemia (Ca >8.0 mg/dl) can be treated with
oral calcium supplements®” in doses of 0.5-2 g of ele-
ment calcium divided into 2-4 doses.

Since magnesium can decrease in hypocalcemia by
inducing a decrease in PTH secretion and resistance to
PTH activity, hypomagnesemia, in patients with normal
renal function, should be supplemented with magne-
sium 400-1,000 mg/day, and, Furthermore, reducing
constipation associated with high doses of calcium may
be useful3*3e,

The administration of calcium salts of levothyroxine
should be separated, because it inhibits its absorption.
Levothyroxine is recommended to be taken 1 hour be-
fore or 3 hours after oral calcium salts31:32,

Recommendations:

- In the first 24 h after thyroidectomy, we suggest de-
termining PTH levels and their percentage decrease
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Figure 2. Immediate postoperative management
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Immediate postoperative

Initial calcium control at 6-8 hours
Calcemia controls according to clinic and need for treatment*
PTH determination in the first 24h

|

Y Y

’ 8 mg/dl and normal PTH ‘ 7.5-8 mg/dl, PTH <15 pg/ml or

¢ PTH decrease >75-80%

¥

Y
Y Y

oral calcium 0.5-2 g in
2-4 doses

oral calcium 0.5-2 g in 2-4 doses
+ calcitriol 0.25 pg/12-24h

oral calcium 1g/6 h Initiation calcium IV

calcitriol 0.25-0.5/12 h

L If it progresses despite treatment ﬁ

* Except clinical worsening, after treatment adjustment
intravenous, monitoring calcaemia is recommended,
approximately after 6 hours, and, in case of oral at 24 h

with respect to preoperative values to detect those pa-
tients with the highest risk of hypocalcemia (26 00).

- The available evidence does not allow us to recom-
mend a specific cut-off point for PTH (absence of recom-
mendation).

- After thyroidectomy, we recommend serial determi-
nation of ionic calcium or corrected total calcium to
identify those patients with the highest risk of hypocal-
cemia, candidates for treatment with calcium and/or
calcitriol supplements (1|@000).

- After thyroidectomy, we suggest determination of
plasma phosphorus to identify and detect patients with
possible hungry bone (2|@000).

- If possible, we suggest taking the Trousseau sign in
turns (2| 000).

- We recommend orally treating mild and moderate
hypoparathyroidism to keep blood glucose lower or
slightly below the lower limit of the reference range
(LIDDSDO).

- We suggest treatment with elemental calcium 0.5-2 g
divided into 2-4 doses, with meals and calcitriol 0.25-0.5
mg/day in patients with PTH <15 pg/ml, or decrease in
level PTH greater than 75-80% with respect to baseline, or
serum calcium <8.0 mg/dl or ionic calcium <1.0 mmol/1
(or in mg/dl, ionic <4.0 mg/dl) measured within the first
6-8 h postoperatively, and follow-up with calcium and mag-
nesium controls every 6-12 hours. In the event of hypocal-
cemia progression despite previously described treatment
or calcium less than 7.5 mg/dl, we suggest increasing cal-
ciumto 1 gevery 6 h and calcitriol to 0.50-1 pg/day divided
twice by day and/or intravenous calcium (2|@&@©0).

- We suggest the treatment of mild hypocalcemia (Ca
>8.0 mg/dl) with oral calcium supplements in doses of
0.5-2 gin 2-4 doses (2| @ o0).

Management of severe hypocalcemia

Treatment of severe hypocalcaemia, which presents with
symptoms of carpopedal spasm, tetany, seizures or leng-
thening of the QT interval, or with a level <7.5 mg/dl, even
if asymptomatic, is carried out with intravenous calcium.

Initially, treatment will be done with a bolus of 1 or 2
grams of calcium gluconate (GC) in 50 ml of 5% glucose
serum or saline infused in 10-20 minutes. This dose rai-
ses the calcium level for about two or three hours, so it
should be followed by a slow infusion of calcium in pa-
tients with persistent hypocalcemia (about 50 mg of ele-
ment calcium per hour). This is achieved by adding 11
grams of GC = 11 ampoules of 10% GC, with 93 mg of
element calcium per ampoule = 1,000 mg of element cal-
cium = in 1,000 ml of 5% glucose serum or saline, to be
administered at 50 ml /hour. Patients usually require 0.5
to 1.5 mg of calcium element/kg of body weight/hour.
Doses should be adjusted to keep serum calcium below
the normal limit!13¢,

Rapid intravenous administration of calcium salts can
cause vasodilation, decreased blood pressure, bradycar-
dia, cardiac arrhythmias, syncope, and cardiac arrest.
Patients receiving digoxin should be closely monitored
for the risk of acute digitalis poisoning due to a probable
induction of the positive inotropic action of digoxin. The
infusion must not contain bicarbonate or phosphate, as
they can form insoluble calcium salts. If these anions
need to be perfused, an intravenous line must be used
in another limb3%%°, The use of GC against calcium chlo-
ride is recommended, since the latter can cause tissue
necrosis if there is extravasation.

The infusion should be maintained until the patient
receives an adequate oral calcium and vitamin D regimen
that allows target levels to be maintained. For patients
with hypoparathyroidism, calcitriol (dose of 0.25 to 0.5
pg twice a day) and oral calcium (3 to 4 grams of element
calcium daily, divided into several doses) are recommen-
ded, which will be started together with intravenous in-
fusion, stopping the infusion when the calcaemia reaches
the lower limit of normality. Regarding treatment with
recombinant human PTH (HRTH) in severe hypocalcae-
mia due to acute hypoparathyroidism, there are very few
published data. In an observational study carried out in
8 patients who were administered PTHrh for up to three
weeks, a correction of hypocalcaemia was observed in 24
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hours*. There are also some published cases of the use
of HRTH in acute hypoparathyroidism, but without suf-
ficlent data to make a recommendation!'#42 The
THYPOS phase II study published in 2016 assessed its
use in high-risk patients to prevent episodes of acute
hypocalcemia and shorten hospital stay, with positive re-
sults®.

Recommendations:

- We suggest the use of intravenous calcium for the
treatment of severe hypocalcemia (2|@©000).

- We recommend the use of calcium gluconate versus
calcium chloride due to the risk of necrosis in case of ex-
travasation (1| DD D).

- We suggest starting treatment with oral calcium and
calcitriol together with intravenous calcium infusion

(21@000).

Early and late postoperative period

Prophylactic guidelines for calcium and vitamin D sup-
plementation after surgery may delay the recovery of
parathyroids after surgical manipulation*4, so we do not
recommend their use, which is becoming less and less
widespread. In the case of patients who require treat-
ment at discharge, although the strategy of keeping cal-
cium at the lower limit of normality in the first
post-surgical month has been used, considering that it
could be a stimulus for residual glandular tissue, we are
not sure that a hypocalcemic environment is not in itself
an attack on the glandular tissue, and further studies are
necessary to conclude which level of calcaemia is opti-
mal in the first month after surgery*®. Patients requiring
supplementation at discharge should be reevaluated
after 1 or 2 weeks with a new test with determination
of calcaemia and PTH, and if calcium levels are normal,

treatment will be reduced by approximately half, plan-
ning a subsequent reevaluation to try suspend it. It is
important that the patient knows the symptoms of hypo
and hypercalcemia so that they go to the emergency de-
partment if necessary, since discharge is frequent before
the plasma calcium nadir is reached®.

Regarding the management of chronic hypoparathy-
roidism in the late postoperative period, treatment aims
include: keeping the patient asymptomatic; maintain
calcium levels close to the lower limit of normal but not
exceed 0.5 mg/dl below it; prevent hypocalcemia;
achieve a calcium-phosphorus product <55 mg?/dl? and
avoid hypercalciuria, hypercalcemia, and ectopic calci-
fications, including renal*¢. Treatment consists of sup-
plementation with oral calcium and calcitriol and, after
the latest guidelines, in which maintaining levels of 25
(OH) vitamin D >20 ng/ml is recommended, supplemen-
ting with cholecalciferol or ergocalciferol (the latter not
available in Spain) if necessary. The use of thiazides can
help control hypercalciuria. Phosphorus chelators may
regulate this ion, although its use is only recommended
for high levels (>6.5 mg/dl)¢. Regarding the use of PTH
analogues, studies carried out so far have shown that
they stabilize plasma levels of calcium and phosphorus,
significantly reducing the need for oral treatment. In
2015, the FDA (Foods and Drugs Administration) appro-
ved the use of rhPTH (1-84), along with calcium and vi-
tamin D, to treat adults with poorly controlled
hypoparathyroidism with conventional therapy, and in
2017 the European Commission did so*’.

Recommendations:

- We suggest a postoperative review 1-2 weeks after
discharge with determination of calcaemia and PTH

(2|@ooo)_
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