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ABSTRACT

Hypocalcemia, characterized by a total serum calcium level below 8.5 mg/dL (corrected for albumin) or
an ionized serum calcium level below 4.65 mg/dL, presents a spectrum of clinical manifestations ranging
from asymptomatic to life-threatening. Common after neck procedures, early detection and appropriate
management are essential. Diagnostic tools include assessing calcium levels, correcting for albumin, and
determining the underlying cause through tests like intact parathyroid hormone, serum phosphorus,
magnesium, and creatinine. Treatment involves calcium replacement and addressing the root cause, with
potential complications such as neuromuscular excitability and cardiac arrhythmias. Prognosis varies
based on severity and underlying factors, emphasizing the importance of avoiding diagnostic pitfalls and
overtreatment in chronic cases. ECG and genetic testing contribute to accurate diagnosis, aiding in
differentiating causes like autosomal dominant hypocalcemia. Recognizing factitious hypocalcemia
related to hypoalbuminemia or binding protein alterations is crucial. Understanding the pH-calcium
relationship guides clinical evaluation. Holistic management requires a collaborative approach,
emphasizing patient engagement and follow-up care.
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INTRODUCTION

Hypocalcemia arises when the total serum calcium level
drops below 8.5 mg/dL (corrected for albumin) or when the
ionized serum calcium level falls below 4.65 mg/dL (1.16
mmol/L) ! 2. This condition is commonly observed after
bilateral neck procedures, such as parathyroidectomy or total
thyroidectomy, but can be effectively managed
prophylactically 3. The clinical manifestations of
hypocalcemia span from asymptomatic to life-threatening,
depending on the severity of calcium deficiency * 4. The
primary diagnostic tool for detecting hypocalcemia is a
laboratory test for total serum calcium or ionized calcium
levels, with additional testing needed to determine the
underlying cause. In severe or symptomatic cases, including
any severe case, electrocardiogram (ECQG) evaluation and
hospital admission are indicated > .

The primary treatment for hypocalcemia involves calcium
replacement and addressing the underlying cause .
Complications associated with hypocalcemia include
increased neuromuscular excitability or tetany, seizures, and
cardiac arrhythmias > 8 The prognosis varies based on the
severity and underlying cause, with critically ill patients
experiencing higher mortality rates in the presence of
hypocalcemia °. It is crucial to avoid pitfalls such as failing to
account for binding protein abnormalities, like
hypoalbuminemia, which can lead to misinterpretation of
serum calcium levels. Additionally, overtreatment in patients
with chronic forms of hypocalcemia can result in ectopic
calcifications, nephrolithiasis, and renal failure '°.
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CLASSIFICATION

Hypocalcemia is defined by a total serum calcium level below
8.5 mg/dL (corrected for albumin) or an ionized serum
calcium level falling below 4.65 mg/dL (1.16 mmol/L) !. To
correct for hypoalbuminemia, the formula for calculating the
corrected total calcium level is as follows: Corrected total
calcium level = measured total calcium level + (0.8 x [4 —
measured albumin level in g/dL]) ',

corrected Ca [mp/di]
= (4.0 — albumin [g/dI]})+ Ca [mg/dl]

L : 4

"Lost" Measured
calcium calcium

This condition is classified into two categories:

Mild Hypocalcemia:

Total serum calcium level ranging from § to 8.5 mg/dL .
Typically asymptomatic 34,

Severe Hypocalcemia:

Total serum calcium level falls below 7.6 mg/dL .

Symptoms are present at any level below the reference range
5,6

DIAGNOSIS

Confirmation of hypocalcemia involves assessing the serum
total or ionized calcium levels as the primary diagnostic tool.
It is crucial to correct for albumin or acid-base abnormalities
during the diagnostic process '>. Determining the cause of
hypocalcemia can be approached based on the likelihood of a
specific diagnosis suggested by the patient's history and
physical examination or through a stepwise examination 3.
First-line tests for all patients include assessing intact
parathyroid hormone, serum phosphorus, serum magnesium,
and creatinine. Additional tests, such as serum 25-
hydroxyvitamin D, amylase, and creatine kinase, should be
obtained based on the initial results 4.

[*‘Llﬂﬂaﬁw,w,mu\ﬁ]k\mwk_\ﬂfw. Yy _{\\_1/7/%, Jf\J(n\Jr
g e e S S SRS ERERE A

B =115 N
Ve

"

{_LJ.N/\A/—J (STSIN) \/;rlr'/ l\fJﬂ"\,\J,/M, Alﬁzﬂﬂ /ﬂ\_‘ i iy

A AN A AY A A AGAYAGINAGAG A

Figure 1. ECG of a male with hypocalcemia.
Chracteristic elongation of ST-segment and QT
prolongation

Different scenarios may arise based on the test outcomes:

If there are high intact parathyroid hormone and low
phosphorus levels, considerations may include vitamin D
deficiency, acute pancreatitis, or drug-related causes °.

In cases of high intact parathyroid hormone and high
phosphorus levels, potential causes such as tumor lysis or
rhabdomyolysis should be considered .

Low intact parathyroid hormone and high phosphorus levels
may suggest hypoparathyroidism as the likely underlying
cause '6.

Measuring serum magnesium level is essential, and if normal,
rare causes such as autosomal dominant hypocalcemia should
be considered °.

In the laboratory, a serum calcium level below 8.5 mg/dL
(corrected for albumin) confirms a diagnosis of
hypocalcemia. The corrected total calcium level is calculated
using the formula: Corrected total calcium level = measured
total calcium level + (0.8 x [4 — measured albumin level in
g/dL]). An ionized serum calcium level below 4.65 mg/dL
further confirms the diagnosis, with a preference for this
measurement in the presence of suspected binding protein
abnormalities or acid-base disturbances '+ !,

Assessing intact parathyroid hormone levels helps
differentiate potential causes, including vitamin D deficiency,
renalzdisease,pseudohypoparathyroidism,
hypoparathyroidism, hypomagnesemia, and rare genetic
causes such as autosomal dominant hypocalcemia or hungry
bone syndrome. Additional tests, such as serum phosphorus,
renal function, serum 25-hydroxyvitamin D, serum
magnesium, and serum alkaline phosphatase, provide further
discrimination of the underlying cause of hypocalcemia,
considering conditions like severe vitamin D deficiency,
secondary  hyperparathyroidism,  osteomalacia, and
osteoblastic bone metastasis. If pancreatitis is suspected,
assessing serum amylase levels is recommended !> 1°,

In cases of severe hypocalcemia, an electrocardiogram (ECG)
is indicated for all patients. Acute hypocalcemia is known to
cause the lengthening of the ST segment and prolongation of
the QT interval, with the duration of the ST segment being
inversely related to the serum calcium level. However,
correlations between serum calcium levels and the length of
the corrected QT interval can vary. It is essential to note that
QT prolongation resulting from hypocalcemia can lead to
ventricular arrhythmias > 13,

Apart from ECG, additional diagnostic tools may include
genetic testing, especially in identifying cases of autosomal
dominant hypocalcemia. Mutational analysis of the CASR
gene is a common approach, requiring a venous blood sample
from which DNA is extracted !’.

CONCLUSION

In terms of the differential diagnosis, the most common
consideration is factitious (spurious) hypocalcemia. This can
be caused by factors such as hypoalbuminemia or alterations
in binding proteins. Acute respiratory alkalosis is highlighted
as a potential cause, as it increases the avidity of albumin for
calcium, transiently causing hypocalcemia. It's worth noting
that for every 0.1 increase in pH, the ionized calcium level
decreases by 0.14 mg/dL.
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In conclusion, hypocalcemia is a condition characterized by a
total serum calcium level falling below 8.5 mg/dL (corrected
for albumin) or an ionized serum calcium level falling below
4.65 mg/dL. It commonly occurs after bilateral neck
procedures but can range from asymptomatic to life-
threatening, depending on its severity. Proper diagnosis
involves assessing total or ionized calcium levels and
correcting for albumin or acid-base abnormalities. Initial tests
include intact parathyroid hormone, serum phosphorus,
serum magnesium, creatinine, and additional tests based on
initial results.

Treatment primarily involves calcium replacement and
addressing the underlying cause. Complications can include
neuromuscular excitability, tetany, seizures, and cardiac
arrhythmias. The prognosis varies based on severity and
underlying causes, with critically ill patients having higher
mortality rates. It is crucial to avoid pitfalls like failing to
account for binding protein abnormalities and overtreatment
in chronic cases.

Diagnostic tools, including ECG and genetic testing, play a
crucial role in confirming and identifying specific causes,
such as autosomal dominant hypocalcemia. The differential
diagnosis includes factitious hypocalcemia caused by
hypoalbuminemia or  binding protein
Understanding the relationship between pH and ionized
calcium levels is vital in the evaluation process. Overall,
managing hypocalcemia requires a comprehensive approach,
close collaboration between healthcare providers and
patients, and appropriate follow-up care.

alterations.
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