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ABSTRACT

Background: Total thyroidectomy is an accepted treatment modality for benign and malignant thyroid disease.
Postoperative transient hypoparathyroidism leading to hypocalcaemia is one of the most frequent morbidities
following total thyroidectomy.

Methods: 30 patients were included in this study, underwent total thyroidectomy and completion thyroidectomy. All
measures for the preservation of parathyroid glands were taken. Intra-operative venous sample was taken after careful
dissection of the parathyroid glands and post operatively at 6 hours, 24 hours, and 48 hours. Samples were analyzed
for PTH, ionized calcium, total calcium and albumin levels. Patients were followed up for a period of one year.
Results: Nine patients (30%) developed clinical hypocalcaemia in this study. Out of thirty patients, PTH values were
below normal in 14 (46.67%) intra-operatively, 13 (43.33%) at 6 hours, 16 (53.33%) at 24 hours, 12 (40.0%) at 48
hours postoperatively. PTH had a sensitivity of 100% in predicting hypocalcaemia in these entire time interval.
lonized calcium values were below normal in 10 (33.33%) patients intra operatively, 12 (40%) at 6 hours, 8 (26.67%)
at 24 hours and 10 (30%) at 48 hours post-operatively. It had a sensitivity of 55.6%, 55.6%, 66.7% and 100%
respectively in predicting hypocalcaemia at these time interval.

Conclusions: Serum PTH proved to be a safe, convenient and easily available biomarker which can be measured to
predict post-total thyroidectomy hypocalcaemia before the onset of serious symptoms.
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INTRODUCTION No reliable predictors of clinically

relevant

Total thyroidectomy is the primary surgical modality in
the treatment of thyroid malignancies and also frequently
used for treatment of benign thyroid disorders."

The incidence of post-operative hypocalcaemia following
total thyroidectomy ranges from 1.5% to 71% and the
condition may go unnoticed if not investigated
carefully.?® It is often asymptomatic in the initial period.
The onsets of symptom do not occur until 24-48 hours
after surgery and is usually not easy to predict which
patient will require oral calcium and/ or vitamin-D
supplements.®

hypocalcaemia after total thyroid resection have been
individualized. The aim of this study is to evaluate the
role of serial parathyroid hormone and serum ionized
calcium assay during intra-operative and post-operative
period in early prediction of hypocalcaemia in patient
undergoing total thyroidectomy.

METHODS

The present study was conducted in the department of
general surgery, Vardhman Mahavir Medical College and
Safdarjung Hospital, New Delhi, India during the period
of November 2013 to April 2015. Thirty patients
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included in this study, out of which 27 patients underwent
total thyroidectomy and 3 patients underwent completion
thyroidectomy.

Inclusion criteria

e Patients of either sex

e Age above 15 years

e Patients with thyroid disorders undergoing total
thyroidectomy

Exclusion criteria

Patients with renal dysfunction

Hypo or hyperparathyroidism

Hypothyroidism or secondary hyperthyroidism
Undifferentiated and medullary thyroid carcinoma
Patients with pre-existing metabolic disorders
involving the parathyroid or bone diseases

e Patients receiving prior calcium supplementation.

Data on patients’ profile was collected which included
age, sex, clinical history, examination: general, physical
and systemic, serum parathyroid hormone, serum calcium
(ionized and total), serum albumin estimation, TSH, T3,
T4 estimation, routine laboratory investigations,
radiological examination (X-ray soft tissue neck, USG
Neck), indirect laryngoscopy, FNAC of swelling (when
indicated).

All patients underwent either total or completion
thyroidectomy depends upon the etiology. During surgery
details noted were identification and delineation of both
recurrent laryngeal nerves throughout its course,
identification of parathyroid glands along the posterior
aspect of thyroid, parathyroid gland status and its vessel.
Bipolar cautery was used for better identification and
preservation of blood supply of parathyroid glands.

All measures for the preservation of parathyroid glands
were taken. Intra-operative venous sample was taken
after careful dissection of the parathyroid glands and post
operatively at 6 hours, 24 hours, and 48 hours. Samples
were analyzed for PTH, ionized calcium, total calcium
and albumin levels. Patients were followed up for a
period of one year. Reference value taken as PTH 15-65
pg/ml, ionized calcium 4.0-4.8 mg /dl, total calcium 8.5-
10.5 mg/dl, and serum albumin 3.5-5.0 g/dl.

Patients were followed up postoperatively with symptoms
and objective signs of hypocalcaemia in immediate
postoperative period, postoperative 6 hours, 24 hours and
48 hours. The symptoms of hypocalcaemia including
paraesthesia, numbness, tingling, nausea, and tetany were
evaluated. Trousseau’s Sign and Chvostek’s sign were
evaluated.

Statistical analysis

Statistical analysis was performed by the SPSS program
for Windows, version 17.0. Continuous variables were

presented as meantSD, and categorical variables were
presented as absolute numbers and percentage. Data were
checked for normality before statistical analysis.
Normally distributed continuous variables were
compared using the unpaired t test, whereas the Mann-
Whitney U test was used for those variables that were not
normally distributed. Categorical variables were analyzed
using either the chi square test or Fisher’s exact test. For
all statistical tests, P value less than 0.05 was taken to
indicate a significant difference.

RESULTS
The patients were comparable in terms of age, sex,
histopathology, type of surgery and clinical

hypocalcaemia.

Age distribution and clinical hypocalcaemia

Comparison of Age groups between Aymptomatic and
Clinical Hypocalcemia

u Clinical Hypocalcemia

# No Clinical Hypocalcemia

<20yrs 21-30yrs 31-40yrs 41-50yrs >50yrs

Figure 1: Age distribution of clinical hypocalcaemia.

The patient’s age ranged from 16 years to 71 years. The
mean age was 40.4 years (Figure 1).

Sex distribution

Comparison of Gender between asymptomic and clinical
hypocalcemia

16 m Clinical Hypocalcemia

® No Clinical Hypocalcemia

Figure 2: Sex distribution among clinical
hypocalcaemia population.

In this study, 26 patients were female and 4 were male.
Out of 9 patients who developed clinical hypocalcaemia,
8 (88.9%) were female and 1 (11%) was male. Out of 21
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patients who did not develop hypocalcaemia, 18 (85.7%)
were female and 3 (14.3) were male (P value 1.00)
(Figure 2).

Type of surgery

Out of 9 patients who developed clinical hypocalcaemia,
8 (88.9%) underwent total thyroidectomy and 1 (11.1%)
underwent completion thyroidectomy. Out of 21 patients
who did not develop clinical hypocalcaemia, 19 (90.5%)
underwent total thyroidectomy and 2 (9.5%) underwent
completion thyroidectomy (P = 1.000). All patients who
underwent completion thyroidectomy were previously
operated for hemithyroidectomy for a benign lesion and
histopathology turned out to be papillary carcinoma.

Identification of parathyroid glands

In all patients who underwent surgery, the parathyroid
glands were identified and preserved.

Histopathological distribution

Out of 9 patients who developed clinical hypocalcemia, 4
(44.4%) were operated for benign condition and 5

(55.6%) were operated for malignant condition. Out of 21
patients who did not develop clinical hypocalcemia, 6
(28.57%) were operated for benign condition and 15
(71.43%) were operated for malignant condition.

Clinical hypocalcaemia

Clinical hypocalcaemia was defined in patients with
symptoms and confirmed by clinical signs. Symptoms
included were tingling, nausea, numbness, paraesthesia
and tetany. Signs included were Trousseau’s sign and
Chvostek’s sign.

Out of 30 patients, 9 (30.0%) developed clinical
hypocalcaemia and 21 (70.0%) did not develop clinical
hypocalcaemia.

Trends in serum parathyroid hormone

All patients had normal pre-operative serum PTH level.
Out of 30 patients, 14 (46.67%) had intra-operative PTH
below normal. All patients with clinical hypocalcaemia
had below normal PTH. Five (16.67%) had decreased
PTH in asymptomatic group (PPV = 64.3%, NPV =
100%) (Table 1).

Table 1: Distribution of clinical hypocalcaemia on the basis of serum PTH.

Clinical hypocalcaemia

Yes No

Median Min - Max Median Min - Max
Pre-operative 51.4 16.80 - 64.0 43.4 16.0 - 63.0
Intra-operative 7.2 2.80-11.20 20 2.70 - 34.00 0.001
6 hours 5.5 1.60 - 8.80 20.2 1.70 - 41.90 <0.001
24 hours 6.2 1.50-9.10 22 2.20 - 44.10 <0.001
48 hours 7.4 1.90-12.6 28.7 3.40 - 39.60 <0.001

Table 2: Distribution of clinical hypocalcaemia on the basis of ionized calcium.

| Serum ionized calcium Yes

Clinical hypocalcaemia

No

MeanzSD

Mean+SD

Pre-operative 4.83+0.33 4.79+0.035 0.804
Intra-operative 4.12+0.71 4.27+0.54 0.539
6 hours 3.59+0.60 4.31+0.46 0.001
24 hours 3.81+0.36 4.33+0.24 <0.001
48 hours 3.64+0.19 4.47+0.36 <0.001

Thirteen (43.33%) patients had 6 hours PTH below
normal, out of which 9 (30%) had clinical hypocalcaemia
(PPV = 69.2%, NPV = 100). Sixteen (53.33%) patients
had 24 hours PTH below normal, out of which 9 (30%)
had clinical hypocalcaemia (PPV = 56.3%, NPV =
100%). Twelve (40%) patients had 48 hours PTH below

normal, out of which 9 (30%) had clinical hypocalcaemia
(PPV=75.0%, NPV = 100%) (Table 1).

Trends in levels of ionized calcium

All patients had normal pre-operative ionized calcium.
Ten (33.33%) patients had 6 hours ionized calcium below
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normal, out of which 4 (13.33%) were in symptomatic
group (PPV = 38.5%, NPV of 76.5%). At 6 hours period,
12 (40%) patients had below normal ionized calcium, out
of which 7 (13.33%) were in symptomatic group (PPV =
35.7%, NPV = 75.0%) (Table 2).

Eight (26.67%) patients had 24 hours ionized calcium
below normal, out of which 7 (23.33%) were in
symptomatic group (PPV =85.7%, NPV = 87.0%). Ten
(33.33%) patients had 48 hours ionized calcium below

normal, out of which 9 (30%) were in symptomatic group
(PPV = 64.3%, NPV = 100) (Table 2).

Trends in combined serum PTH and serum ionized
calcium

Combined monitoring of serum PTH and ionized calcium
were statistically significant intra operatively, at 6 hours,
24 hours and 48 hours post-operatively (Table 3).

Table 3: PPV and NPV of combined serum PTH and serum ionized calcium levels.

Combined Sensitivity

Pre-operative 44.4% 52.4%
Intra-operative 100.0% 42.9%
6 hours 100.0% 57.1%
24 hours 100.0% 42.9%
48 hours 100.0% 61.9%

Trends in total calcium level

All patients had normal pre-operative total calcium. Mean
total calcium in symptomatic patients was 10.11 mg/dl
and in asymptomatic was 9.98 mg/dl (P value 0.52).
Eight (26.67%) patients had decreased intra-operative
total calcium, out of which 4 (13.33%) were in
symptomatic group. Mean total calcium in symptomatic
patients was 8.59 mg/dl and in asymptomatic was 9.09
mg/dl (P = 0.0381, PPV = 50.0%, NPV of 77.3).

Eight (26.67%) patients had decreased 6 hours total
calcium, out of which 5 (16.67%) were in symptomatic
group. Mean total calcium in symptomatic patients was
7.71 mg/dl and in asymptomatic was 9.34 mg/dl (PPV =
62.5%, NPV = 81.8%, P = 0.008). Eight (26.67%)
patients had decreased 24 hours total calcium, out of
which 6 (20%) were in symptomatic group. Mean total
calcium in symptomatic patients was 8.0 mg/dl and in
asymptomatic was 9.33 mg/dl (PPV = 75.0%, NPV =
86.4%, P = <0.001). Nine (30%) patients had decreased
48 hours total calcium and all of them had clinical
hypocalcaemia. Mean total calcium in symptomatic
patient was 7.76 mg/dl and in asymptomatic was 9.56
mg/dl (PPV = 100%, NPV = 100%, P <0.001).

Trends in serum albumin level

Changes in serum albumin alter the total calcium levels
significantly because most protein bound calcium
associates with albumin (80%). In this study, all patients
had normal serum albumin levels during the course of
study.

Specificity

PPV NPV P value

28.6% 68.8% 1.000

42.9% 100.0% 0.029

50.0% 100.0% 0.004

42.9% 100.0% 0.029

52.9% 100.0% 0.003
DISCUSSION

In our study, the mean age of the patient (n = 30) was
40.4 years (range 16 years - 71 years) with maximum
number (n = 16) of patients in the age group > 50 years
(30%) and 21 to 30 years (23.3%). The present study
showed highest incidence (30%) in > 50 years of age
which is similar to the study conducted by Rosa KM et
al.” This might be due to difference in presentation of
benign goitre, papillary and follicular carcinoma.

Male:female ratio in the present study was 1:6.5, which
was similar to other studies where the male to female
ratio was between 1:3.3 to 1:5.25.5*° This might be due
to increased incidence of thyroid disease in women.

In the present study, parathyroid glands were identified in
all patients and preserved. The peculiar anatomy of the
parathyroid glands was that, they lie close to the posterior
aspect of thyroid gland and during surgery, glands may
be inadvertently removed or artery gets damaged. So
careful dissection was at most important in preserving the
vascularity of the glands. These results were similar to
study conducted by Abboud B et al.*!

In the present study, maximum number of patients (n =
27, 90%) underwent total thyroidectomy. The result was
comparable to the study conducted by Igbal M et al.*

In our study, 20 patients (66.67 %) were operated for
malignant conditions. Clinical hypocalcaemia developed
in 55.6% of those operated for malignant thyroid disease,
predominantly papillary carcinoma. These results were
comparable to the study by Rosa KM et al.’
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In this study, 9 patients (30%) developed clinical
hypocalcaemia. Review of several series of data revealed
the incidence of transient hypocalcaemia to vary from
16.5% to more than 71%.%3 Transient hypocalcaemia is a
frequent complication after total thyroidectomy, but in
this study it was comparatively low and transient. This
was comparable to previous study.” Permanent
hypoparathyroidism was a less frequent complication,
with the incidence of 1.5 to 1.8%.*° Permanent
hypocalcaemia was absent in this study during the follow
up period of one year.

Recently published studies concern the usefulness of
perioperative PTH assay (by both traditional and quick
assay), in the identification of patients who are at the risk
for the development of symptomatic hypocalcaemia and
hypoparathyroidism after total thyroidectomy.

In the present study, serum PTH value of 15pg/ml was
taken as lower limit for prediction of symptomatic
hypocalcaemia in postoperative period. Median value of
serum PTH level declined (from 51.4 pg/ml to 7.2 pg/ml)
from pre-operative to intra-operative levels. The decline
in levels was mainly in patients who developed
hypocalcaemia symptoms subsequently and this had
brought down the median value. Out of 30 patients, 14
had low PTH intra-operatively but only 9 developed
symptomatic hypocalcaemia. Five patients had low intra-
operative level of PTH, but postoperatively didn’t
develop symptomatic hypocalcaemia. None of the
patients, who had normal PTH level intra-operatively,
developed clinical hypocalcaemia. The intra-operative
PTH had sensitivity of 100% and specificity of 76.2% in
early prediction of symptomatic hypocalcaemia (P
<0.001).

Lombardi CP et al reported that a 75% decline of serum
PTH during the operation correlates with the
development of hypocalcaemia.®® However, the overall
accuracy of this method was 75%. Moreover, this
technique requires the collection of several samples
during the operation, and the use of quick PTH assay. A
single intraoperative PTH measurement by conventional
assay was proposed for the prediction of post-operative
hypocalcemia.® An intact PTH level below the normal
range correlated highly  with postoperative
hypocalcaemia, after the end of operation (resection of
the second lobe and skin closure, respectively), thus not
allowing for an adequate PTH decay after thyroid
removal and parathyroid glands injury.

In our study, 13 patients had low 6 hours serum post-
operative PTH value, of which 9 patients developed
clinical hypocalcaemia. None of the patients who had
normal level of PTH at 6 hours developed symptomatic
hypocalcaemia. The 6 hours post-operative PTH had
sensitivity of 100% and specificity of 81.0% in early
prediction of symptomatic hypocalcaemia (P value =
0.001).

Out of 16 patients who had low 24 hours post-operative
PTH value, 9 developed clinical hypocalcaemia. None of
the patients who had normal level of PTH at 24 hours
developed symptomatic hypocalcaemia. The 24 hours
post-operative PTH had sensitivity of 100% and
specificity of 66.7% in early prediction of symptomatic
hypocalcaemia (P = 0.001).

Out of 12 patients who had low 48 hours post-operative
PTH value, 9 developed clinical hypocalcaemia. None of
the patients who had normal PTH level at 48 hours
developed symptomatic hypocalcaemia. The 48 hours
post-operative PTH had sensitivity of 100% and
specificity of 85.7% in early prediction of symptomatic
hypocalcaemia (P = <0.001).

In this study, monitoring of PTH was significant at all
duration. These results were comparable to study
conducted by Kim JP et al.* However in all of them PTH
returned to normal within 7th post-operative day. This
study confirmed that a single intra-operative PTH
measurement at the earliest can identify patients who are
at risk of post-operative hypocalcaemia. Similar finding
was also reported by Warren et all5 who reported intra-
operative PTH level of greater than 15pg/ml after total
thyroidectomy carried a low risk of post-operative
hypocalcaemia. Similar findings were also reported by
and Lombardi et al and Lam.™*® The cut off values of
PTH level were different in their observations.

All patients of clinical hypocalcaemia group developed
symptoms at 48-72 hours period and were treated with
intravenous and oral calcium supplementation. In these
patients, ionized calcium returned to normal in 5 to 7
days period. Serum ionized calcium after 48hours would
not be reliable but was measured in view of monitoring
the response to treatment.

In the present study, out of 9 cases of symptomatic
hypocalcaemia, ionized serum calcium below normal
level was found in 4 patients during intra-operative
period, in 7 patients at 6 hours post-operative period, in 7
patients at 24 hours post-operative period and in all 9
patients at 48hours post-operative period. Serum ionized
calcium had a sensitivity of 55.6% intra-operatively,
55.6% at 6 hours, 66.7% at 24 hours, 100% at 48 hours
post-operatively. Thus monitoring of ionized calcium was
statistically significant at 6, 24 and 48 hours. These
results were comparable to study conducted by
Viswanathan KV et al in which statistically significant
association was found in the occurrence of clinical
hypocalcaemia on post-operative days 1, 2 and 3.

In the present study, monitoring of ionized calcium along
with PTH increased the sensitivity of symptomatic
hypocalcaemia and it was significant at all duration.
These results were comparable to study conducted by
Rosa KM et al in which statistically significant
correlation between PTH and ionized calcium values (P <
0.0001).’
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The lowest total calcium levels were typically recognized
24 to 48 hours after total thyroidectomy, though
hypocalcaemia may be delayed.’® However, even though
the serum calcium slope may correlate with the
development of clinical hypocalcaemia, these results
often are not useful until 12 or 24 hours after surgery.™
This delay can postpone therapy and prolong
hospitalization.

Out of 9 cases of symptomatic hypocalcaemia, serum
total calcium below normal level was found in 4 patients
during intra-operative period, in 5 patients at 6 hours, in 6
patients at 24 hours and in all patients at 48 hours post-
operative period. Thus, serum total calcium levels has
sensitivity of 44.4% intra-operatively, 55.6% at 6 hours,
66.7% at 24 hours, 100% at 48 hours post-operatively.
The measurements of total calcium were significant at 6,
24 and 48 hours. These results were comparable to the
study conducted by Islam MS et al and Igbal M et al.’**2
Out of 30 patients in this study, none of the patient had
serum albumin values below than 3.5 mg/dl.

CONCLUSION

Transient hypocalcaemia is not an infrequent
complication after total thyroidectomy which prevents the
surgeons from performing total thyroidectomy on day
care basis.

Safe surgical technique to identify and preserve
parathyroid glands along with its blood supply has
bearing on the development of post-operative
hypocalcaemia. Size of the goiter and histopathology has
no correlation with the development of symptomatic
hypocalcaemia, if proper surgical technique is practiced.

Serum PTH level (<15 mg/dl) proved to be a safe,
convenient and easily available biomarker which can be
measured to  predict  post-total  thyroidectomy
hypocalcaemia before the onset of serious symptoms.
Significant post-operative decrease in PTH and ionized
calcium may provide objective criteria for identifying
patients  predisposed to  develop  symptomatic
hypocalcaemia.

Intra operative PTH, post-operative PTH (at 6 hours, 24
hours and 48 hours) and ionized calcium post-operatively
at 24 hours and 48 hours were found to be the best
objective  parameter to  predict  symptomatic
hypocalcaemia. Intra-operative and 6 hours post-
operative serum ionized calcium alone is not a reliable
predictor of symptomatic hypocalcaemia. Total calcium
and serum albumin levels did not correlate with
development of hypocalcaemia with good accuracy.
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