
INTRODUCTION
Post-thyroidectomy related hypocalcaemia is one of the
most important, and potentially life threatening,
complications of thyroid related surgeries.1,2 Injury and
inadvertent removal of the parathyroid glands is
considered as the cause of this phenomena which at
time can be permanent. The fear of this complication is
an important factor in the extended stay of a patient in
the hospital, after a procedure on the thyroid.3,4

Serial calcium level monitoring and the subsequent
cumbersome and subjective interpretation of its
decreasing or increasing levels has been used in the
past to predict whether hypocalcaemia will develop or
not, but has not been proven to be of much use.
Prophylactic calcium supplementation has also been
used and yet, this practice is not cost effective and
prevents us from recognizing the real candidates for

calcium replacement.5 With the advent of the concept of
'day-surgery', thyroidectomy is also considered to be a
day-care procedure.4 While many of its serious
complications are apparent during the first few hours
postoperatively, hypocalcaemia is a complication that
can prove to be fatal and might not be apparent for
several days (upto two weeks) postoperatively.6 The
short half life of the parathyroid hormone (PTH) and its
successful use in parathyroid excision surgery led many
researchers including us to evaluate its role in detecting
post-thyroidectomy hypocalcaemia. No local study is
available on the subject.

Data is required to determine if post-thyroidectomy
parathormone assay is sensitive and specific enough to
be used in a clinically useful manner in deciding if a
patient will or will not develop hypocalcaemia post-
operatively with important implications regarding day-
care surgery.

The objective of this study was to determine the validity
of early (one hour postoperatively) parathyroid hormone
(PTH) assay (≤ 10 pg/ml), keeping gold standard as the
serum ionic calcium level, for predicting sub-total
thyroidectomy-related hypocalcaemia and to calculate
the sensitivity and specificity of latent signs of tetany.
No local literature is available on this subject.
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ABSTRACT
Objective: To determine the validity of early (one hour postoperatively) parathyroid hormone (PTH) assay (≤ 10 pg/ml),
keeping gold standard as the serum ionic calcium level, for predicting sub-total thyroidectomy-related hypocalcaemia and
to calculate the sensitivity and specificity of latent signs of tetany.
Study Design: Cross-sectional validation study.
Place and Duration of Study: Department of General Surgery, Pakistan Institute of Medical Sciences, Islamabad from
August 2008 to August 2010.
Methodology: Patients undergoing sub-total thyroidectomy were included by convenience sampling. PTH assay was
performed 1 hour post sub-total thyroidectomy. Serum calcium levels were performed at 24 and 48 hours, 5th day and 2
weeks after surgery. Cases that developed hypocalcaemia were followed-up for a period of 6 months with monthly calcium
level estimation to identify cases of permanent hypocalcaemia. Symptoms and signs of hypocalcaemia manifesting in our
patients were recorded. Data was analyzed through SPSS version 10. 2 x 2 tables were used to calculate sensitivity and
specificity of PTH in detecting post-thyroidectomy hypocalcaemia.
Results: Out of a total of 110 patients included in the study, 16.36% (n=18) developed hypocalcaemia including 1.81%
(n=2) cases of permanent hypoparathyroidism. The sensitivity of one hour postoperative PTH assay as a predictive tool
for post-thyroidectomy related hypocalcaemia was 94.4% while its specificity was 83.6% with 53% positive predictive
value and 98.7% negative predictive value.
Conclusion: One hour post sub-total thyroidectomy PTH assay can be helpful in predicting post sub-total thyroidectomy
hypocalcaemia. Moreover, it can be useful in safe discharge of day-care thyroidectomy patients.
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METHODOLOGY
This descriptive study was conducted at the Department
of General Surgery, Pakistan Institute of Medical
Sciences, Islamabad, from August 2008 to August 2010.
Patients undergoing sub-total thyroidectomy, for any
cause, aged between 15 - 65 years were included in the
study. Patients not consenting to be a part of the study
and those with already deranged calcium levels due to
any reason were excluded from the study. After taking
permission from the hospital ethics committee and
informed written consent from the patient, data was
collected through a Proforma.

Initial assessment was done with adequate history,
thorough physical examination and relevant investi-
gations. PTH assay was performed 1 hour post sub-total
thyroidectomy. Serum calcium levels, adjusted with
albumin, were performed at 24 and 48 hrs, 5th day
and 2 weeks after surgery. A follow-up period of 6
months was advised to identify cases of permanent
hypocalcaemia and monthly serum calcium estimations
were done for those patients who did not settle.
Symptoms and signs of hypocalcaemia manifesting in
the patients were also recorded. Signs of latent tetany
were also elicited and recorded.

Statistical Package for Social Sciences (SPSS) version
10 was used to report quantitative variables and
frequencies with percentages for qualitative data. 2 x 2
tables were constructed to calculate sensitivity and
specificity of PTH and signs of latent tetany in detecting
post-thyroidectomy hypocalcaemia.

RESULTS
A total of 110 patients were included in the study. Mean
age at presentation was 38 ± 13 years; ranging from
17 - 65 years. Eighty seven (79%) patients were females
and 21% (n=23) were males.

Eighteen (16.36%) of the patients developed hypo-
calcaemia, 1.81% (n=2) developed permanent; hypo-

calcaemia while 14.54% (n=16) developed transient
hypocalcaemia.

The sensitivity of PTH was found to be 94.4% while
specificity was 83.6%. The positive predictive value of
PTH assay as a predictor of postoperative hypo-
calcaemia was found to be 53% while its negative
predictive value was 98.7% (Table I).

The sensitivity of the Chvostek's sign was found to be
88.8% while its specificity was 60%. The positive
predictive value of Chvostek's sign as a sign of latent
tetany was 30% while its negative predictive value was
96.4% (Table I).

Trousseau's sign as a predictor of latent tetany was
found to have a sensitivity of 94.4% and a specificity of
93.4%. Its positive predictive value was 74% while its
negative predictive value was 98.8% (Table I).

DISCUSSION
Sub-total thyroidectomy is a fairly common procedure
and is being carried out quite frequently at the study set-
up where cases are received from the endemic goiter
belt of the Himalayas as well as plain endemic goiter
areas. For better turnover, cost effectiveness and
patient satisfaction, there has been a drive in the recent
past to convert it into a day care procedure. For an
early discharge, patient's safety must never be
compromised.4 Hematoma, hemorrhage, bilateral
recurrent laryngeal nerve palsy and hypocalcaemia are
the main life threatening complications of this surgery,
the latter also being reported as the most common with
an incidence up to 30% in literature.7 The conventional
method of detecting this complication is serum calcium
monitoring in symptomatic patients which requires an
extended hospital stay.

Many researchers tried to ascertain the role of
postoperative calcium level and its ability to predict post-
thyroidectomy hypocalcaemia. However, the applic-
ability of these methods did not translate well into early
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Table I: Table for sensitivity / specificity / PPV/NPV of PTH / Chvostek's sign / Trousseau's sign (n=110).

Variable TP TN FP FN Sensitivity Specificity PPV NPV

Serum PTH (cut off at 10 pg/dl) 17 77 15 1 94.4% 83.6% 53% 98.7%

Chvostek's sign 16 55 37 2 88.8% 60% 30% 96.4%

Trousseau's sign 17 86 6 1 94.4% 93.4% 74% 98.8%

TP = True Positive;   TN = True Negative;   FP = False Positive;   FN = False Negative;   PPV = Positive Predictive Value;   NPV = Negative Predictive Value.
Where:    Sensitivity = TP/TP+FN;   Specificity = TN/TN+FP;   Positive Predictive Value = TP/TP+FP x100;   Negative Predictive Value = TN/FN+TN x 100.

Table II: Comparison of current study with previous studies.

Researcher Year Place Cut-off level Sensitivity Specificity PPV NPV

Asari et al.19 2008 Austria 15 pg/dl 97.7% 82.66% 65.6% 99.1%

Diez Alonso et al.20 2009 Madrid, Spain 13 pg/dl 95% 76% 65% 97%

Vescan et al.10 2005 Toronto, Canada 10 pg/dl 95% 99% - -

Kim13 2011 Seoul, Korea 10 pg/dl (one hour post-op) 72.4% 87.4% - -

Palliogianis14 2011 Italy 16 pg/dl (one hour post-op) 84.2% 87.1% 90% 80%

Lang12 2012 Hong Kong 1 pmol/L 94.1% 80% - -

Current study 2010 Islamabad 10 pg/dl 94% 83% 53% 98.7%



patient discharge and cost effectiveness, as no definite
cut off value was found in later studies. Researchers
advocated the use of calcium and vitamin D substitute to
all or high risk patients.8 However, many researchers
observed that this practice was not cost effective and
also prevented the detection of true candidates for
calcium replacement.9 For the past two decades, PTH
assays have been used to predict post-thyroidectomy
hypocalcaemia. Different cut off values have been
quoted by different researchers ranging from 8 pg/dl to
15.5 pg/dl.10,11 Other researchers sought to find the ideal
time to draw blood for the test; from intra-operative PTH,
PTH sample drawn at skin closure to several hours
postoperatively and found that the results were almost
the same (Table II).12

Some researchers such as Lang et al. also compared
the accuracy of PTH at skin closure with that of
conventional serial calcium monitoring and found that
PTH had a higher specificity than the calcium slope and
also that combining the two did not improve the
sensitivity and specificity much. Some researchers have
also worked on the combined use of PTH and calcium
threshold levels. However, a recent study by Jumaily
et al. concluded that the combined use was not
significantly better than using PTH threshold alone.12-15

In this study, 10 pg/dl was taken as the cut-off value and
the sample was taken in the recovery room, within an
hour of the procedure. Serial calcium assays were
carried out 1 hour, 24 hours, 48 hours, 5th day and 2
weeks after surgery. Cases of hypocalcaemia were
followed for a period of 6 months to identify cases
of permanent hypocalcaemia. Sensitivity, specificity,
negative predictive value and positive predictive value of
PTH as a predictive test were assessed using actual
serum calcium level as the gold standard. Similarly,
Chvostek's and Trousseau's sign of latent tetany were
also assessed as a diagnostic tool for latent tetany for
cases of hypocalcaemia. A total of 110 patients were
included in this study. The mean age of presentation was
38 ± 13 years. Sixteen point thirty six percent (n=18)
patients developed hypocalcaemia out of which 16 had
transient hypocalcaemia while 2 (1.81%) had permanent
hypocalcaemia. Though permanent hypocalcaemia is
not very common with sub-total thyroidectomy, we had
1.81% cases of permanent hypocalcaemia. This is not
very different from recent literature where it is reported
at 1.2% in a large multicentre cohort study, still others
give its incidence from 0.9% to 2%.16-18

The sensitivity of PTH was found to be 94.4% while
specificity was 83.6%. This is comparable to the other
studies done where the sensitivities and specificities
ranged from 80% to 100%.10-15,19,20 The positive
predictive (PPV) value of PTH assay as a predictor of
postoperative hypocalcaemia was found to be 53%
while its negative predictive value (NPV) was 98.7%.
A low PPV should not be discouraging in view of its utility

in early discharge in mind. The PTH has a very high
NPV which is quite encouraging. A 98.7% NPV
translates into a 98.7% surety while discharging a
patient that he/she will not develop hypocalcaemia and,
therefore, the discharge is safe. A PPV of 53% means
that if a100 patients are admitted with the suspicion of
possible hypocalcaemia, 47% of them will not develop it
and will remain normocalcaemic. However, in day-care
surgery, where the safety of patient's discharge is
required, this test can be very beneficial in achieving that
goal. Hopkins and Steward also appreciated this
applicability of PTH assay and named it as one of the
'advances making out-patient thyroid surgery possible'.21

Although the cost effectiveness of PTH was not
calculated in this study, however, the multiple calcium
assays done postoperatively to determine hypo-calcae-
mia, the extended hospital stay vs. a shorter hospital
stay, and a single PTH assay required to predict hypo-
calcaemia makes it an attractive alternative, probably
cost effective and novel innovation in thyroid surgery.

The sensitivity of the Chvostek's sign was found to be
88.8% while its specificity was 60%. The positive
predictive value of Chvostek's sign as a sign of latent
tetany was 30% while its negative predictive value was
96.4%. This sign was positive in about 30% of the
normal patients as well so it was generally not found
very useful.

The Trousseau's sign as a predictor of latent tetany was
found to have a sensitivity of 94.4% and a specificity of
93.4%. Its positive predictive value was 74% while its
negative predictive value was 98.8%. As this sign had
better NPV and PPV, it was found beneficial to detect
latent tetany.

This study can be taken as a pilot project; this test is
useful, applicable, and beneficial and is cost-effective if
the hospital has its own machine. In short, though PTH
is a very helpful test, yet, there are certain difficulties to
it in our setup and until those are dealt with, the practical
applicability of this test would be limited.

CONCLUSION
Hypocalcaemia is a well-known complication of sub-total
thyroidectomy. One hour post-thyroidectomy PTH assay
with a cut-off value of 10 pg/dl has good sensitivity
(94.4%) and specificity (83.6%) and is especially
helpful in predicting post-thyroidectomy hypocalcaemia
due to hypoparathyroidism when sub-thyroidectomy is
performed as day-care procedure. Chvostek's sign has
low specificity of 60% in detecting latent tetany, however,
Trousseau's sign is very helpful with specificity of 93.4%
in detecting latent tetany.
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