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Abstract:

Background: Parathyroid dysfunction leading to symptomatic hypocalcemia is not
uncommon following a total or completion thyroidectomy and is often associated with
significant patient morbidity and a prolonged hospital stay.

Objectives: To investigate whether postoperative parathyroid hormone level is a parameter
to identify hypocalcaemia after total thyroidectomy.

Methods: This prospective longitudinal study was carried out with variety of thyroid
disorders with indication of total thyroidectomy at BSMMU. Total 103 patient were selected
following the inclusion and exclusion criteria. The routine clinical assessment and the
preoperative laboratory investigations of the study population were performed before operation.
Preoperative and postoperative levels of serum PTH and serum calcium level were measured.

Results: Immediate post-operative period 17(16.50%) patients PTH level were low (<14 pg/
ml). The mean PTH in immediate post-operative was 36.79+21.71 pg/ml. Regarding the
distribution of the study patients by serum calcium, it was observed that 20.39% patients
belonged to low (<8 mg/dl) serum calcium. The mean serum calcium level was 8.47+1.19
(mg/dl) with ranged from 2.1 to 10.6 (mg/dl). Among the study population 11 patient
developed symptomatic hypocalcemia. Most 72.7% the patient, symptomatic hypocalcemia
developed after 48 hours of operation.

Conclusion: Hypocalcaemia after total or completion thyroidectomy is not uncommon in
our population. If we measure a single parathyroid hormone level in postoperative period
that can reflect early result and help to take necessary measure to avoid hypocalcaemic
effect. Low intraoperative PTH levels during thyroid surgery are therefore a feasible predictor
of postoperative hypocalcemia.

Introduction:

and every effort of surgeons to preserve as many

Post thyroidectomy hypocalcemia is a common
complication that may be transient in 10-50% of
patients or permanent in 0.5-10.6% of patients.!

Hypocalcemia typically at around 24-48h post opera-
tively but may be as delayed as 4th post-operative
day.2 Patient have to be observed for this time
period prior to discharge in order to prevent the
development of clinically significant hypocalcemia,
and this significantly lengthens hospital stay.?
Despite recent developments in surgical technique

parathyroid glands as possible, early postoperative
hypocalcemia and hypoparathyroidism still remain
a great challenge, so prediction of hypocalcemia
after total thyroidectomy is important for early
treatment in order to avoid troublesome symptoms
and ensure safe discharge.

Because of its relatively slow decline, measuring
plasma calcium levels just after thyroid surgery is
of little value in predicting the onset of subsequent
hypocalcemia or symptoms. The search for early
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risk factors predicting hypocalcemia has focused
interest on the post-operative monitoring of
parathormone (PTH) because of its short half-life
ranging from 2 to 5 minutes.* Measurement of
total serum calcium is less expensive, but it may be
inaccurate because of post-operative haemodilution
and it poorly predicts symptomatic hypocalcemia.?

To predict post-thyroidectomy hypocalcemia, the
use of post-operative serum PTH was recommended
with a sensitivity ranging from 64% to 100% and a
specificity ranging from 72% to 100%.6 One-hour
post-operative PTH drop to 70% or more had a
negative predictive value of 97%.” Comparing pre-
operative to 10 minute post-operative PTH percent
change, patients with a greater than 75% decrease
are likely to have hypocalcemia with sensitivity of
100%.8 There is no consensus regarding what is
considered the gold standard for testing of
hypocalcemia complicating thyroid surgery.

The purpose of this study was to evaluate whether
PTH level within one hour was a reliable marker
to identify those patients at risk of developing
hypocalcemia. It may help in the identification,
prevention, and treatment of hypocalcemia in
patients after total thyroidectomy.

Material and Methods:

This prospective longitudinal study was carried
out at the General Surgery and Otolaryngology
Department of Bangabandhu Sheikh Mujib Medical
University (BSMMU), Dhaka, from September
2018 to August 2019. A total of 103 patients with a
variety of thyroid disorders with an indication of
total thyroidectomy were selected in this study.
Inclusion criteria: 1. Thyroid disorders with an
indication of total thyroidectomy, irrespective of
cause (Benign/Malignant). 2. Both genders.

Exclusion criteria: 1. A patient who has previously
undergone neck surgery (other than thyroid
surgery). 2. Patients who had previously taken
exogenous calcium or vitamin D prior to surgery.
3. Any patients with an underlying parathyroid
disorder or renal impairment in addition to their
thyroid condition should be evaluated.

Study Procedure: Blood samples were collected
from a peripheral vein in the preoperative period,
immediate post-operative, 24 hours, 48 hours, and
72 hours after surgery and sent to the laboratory for
further processing. In the laboratory, the blood
samples were allowed to clot, and then centrifuged
at 3,500 rpm for 5 minutes for the separation of
serum. Then the serum was frozen at —40°C until
assessment. However, during the study, the surgeon

monitored, assessed, and managed the patients. The
eventual discharge of the patients was based on
regular calcium level measurement at 24 hours, 48
hours, and 72 hours after surgery and observation
for clinical symptoms of hypocalcemia. Statistical
analysis was carried out using the Statistical Package
for Social Sciences version 22.0 for Windows. The
data was expressed in tables and charts.

Result:

The mean age was 41.72+12.12 years, with a range
of 7 to 80 years, and 38 (36.89%) patients were
between the ages of 41 and 50. Male to female
ratio was 1:3.29. The mean preoperative PTH level
was 45.41+ 15.56 pg/ml and ranged from 0.8 to 98
pg/ml. In 39 (38%) patients Preoperative serum
PTH levels ranged from 35 to 49 pg/ml. Among
103 patients, 11(10.67%) patients were symptomatic
hypocalcemia.
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Fig.-1: Pre-operative diagnosis of the study
populations (n=103).

Among the study population, 73 (70.87%) patients
had multi-nodular goiter, followed by 23 (22.33%)
in papillary CA, 3 (2.91%) in follicular lesion, 1
(0.97%) in medulla CA, and 3 (2.91%) in others.

Table 1. Distribution of the study populations
by PTH immediate postoperative period. (n=103)

PTH level (pg/ml) Number of Percentage
Patients

Low <14 17 16.50

Normal 14-74 78 75.73

High>74 8 7.77

Mean+SD 36.79+21.71

Range (min-max) 0.2-111.3

PTH was low (14 pg/ml) immediately after surgery
in 17 (16.50%) patients. The mean PTH within 1
hour of operation was 36.79+21.71 pg/ml and
ranged from 0.2 to 111.3 pg/ml
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Table II: Comparison of PTH between Pre-Operative and post operatively (n=103).

Pre-Operative PTH Level Immediate post-operative P
(Mean +SD) (Mean +SD) value
45.41+15.56 (pg/ml) 36.79+21.71 (pg/ml) 0.001®
24 H after thyroidectomy(Mean +SD)
38.27+18.71 (pg/ml) 0.001®
48 H after thyroidectomy(Mean +SD)
41.41417.6 (pg/ml) 0.001®

P-value reached from paired t-test.

Pre-operatively, the mean PTH level was 45.41+15.56 pg/ml. The mean PTH levels were 36.79+21.71
pg/ml immediately after surgery, 38.27+18.71 pg/ml 24 hours later, and 41.41+17.6 pg/ml 48 hours later,
respectively. The difference was statistically significant (p<0.05).

Table III: Comparison of Serum Calcium Level between Pre-Operative and post operatively (n=103).

Pre-Operative (Mean +SD) Immediate post-operative (Mean +SD) P value

8.87+0.56 (mg/dl) 8.65+0.86(mg/dl) 0.0328
24 H after thyroidectomy (Mean £SD) P value
8.8620.68(mg/dl) 0.8641s
48 H after thyroidectomy (Mean £SD) P value
8.78+0.71(mg/dl) 0.3051s
72 H after thyroidectomy (Mean +SD)
8.762+0.79(mg/dl) 0.246"s

P-value reached from paired t-test

Pre-operatively, the mean calcium level was 8.87+0.56 mg/dl. Immediate, 24 hours, 48 hours, and 72
hours after operation, the mean calcium levels were 8.65+0.86 mg/dl, 8.86+0.68 mg/dl,8.78+0.71 md/dl
and 8.7610.79 md/dl, respectively. Only the immediate postoperative value was statistically significant.
(p<0.05).

Table IV: Distribution of the study populations by immediate post-operative serum calcium (n=103)

Serum Calcium (mg/dl) Number of Patients Percentage
Low <8 21 20.39
Normal 8-10 81 78.64
High>10 1 0.97
Mean+SD 8.47+1.193

Range (min-max) 2.1-10.6

It was observed that 21(20.39%) patients belonged to low (<8 mg/dl) serum calcium, 81(78.64%) was
normal and 1(0.97%) was high serum calcium level. The mean serum calcium level was 8.47+1.19 (mg/
dl) with ranged from 2.1 to 10.6 (mg/dl).
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Table V: Distribution of the study populations by symptomatic hypocalcemia developing time (n=11)

Developing time of hypocalcemia Number of Patients Percentage
After 24 hours of total thyroidectomy 1 9.1
After 48 hours of total thyroidectomy 8 72.7
After 72 hours of total thyroidectomy 2 18.2

Total symptomatic hypocalcaemic patients were 11. Hypocalcaemia developed in 1 (9.1%) during the
first 24 hours after total thyroidectomy. 8 (72.7%) were developed after 48 hours of total thyroidectomy,
and 2 (18.2%) were developed after 48 hours of total thyroidectomy.

Discussion:

Post thyroidectomy hypocalcemia is a common
complication that may be transient in 10-50% of
patients or permanent in 0.5—-10.6% of patients.
So patients have to be observed for this time period
prior to discharge in order to prevent the
development of clinically significant hypocalcemia,
which would significantly lengthen hospital stay.
Despite recent developments in surgical technique
and every effort by surgeons to preserve as many
parathyroid glands as possible, early postoperative
hypocalcemia and hypoparathyroidism still remain
a great challenge.

In this study, a total of 103 cases were evaluated.
The mean age was 41.72+12.12 years, ranging from
13-18 years. In another study by Lo et al. (2002)
the median age was reported at 42 years, which is
closer to this study.® McHenry et al. (1994) mean
age of the study was 45.5+11.8 which is to some
extent higher than this study.? Islam et al. (2012)
reported that the mean age was 39+13.18 with a
range of 15 to 75 years, which is similar to our
study. 10

Among the study population, 73(70.78%) patients
were found benign (MNG) and 30 (29.22%) patients
were treated for malignant disease. The result is
similar to Quiros et al. (2005) 11

In our study, the pre-operative mean value of PTH
was 45.41+15.56 pg/ml and immediately after
operation, the mean PTH level was 36.79+21.70
pg/ml, which was statistically significant (P=0.001).
Mehrvarz et al. (2014) found that the mean PTH
was 96.23+53.54 pg/ml before surgery; the
difference was significant, which is consistent with
the current study.2

In this study, it was discovered that PTH levels of
17 (16.50%) patients were lower than normal (14

pg/ml) in the immediate post-operative period.
Islam et al. (2012) found intraoperative PTH was
15 pg/lm in 27 cases and > 15 pg/ml in 38 cases. 0

In our study, 21 (20.39%) patients serum calcium
level were below normal range. Among them
symptomatic hypocalcaemia was found in 11
(10.67%). Le at al. (2014) reported that transient
hypocalcaemia was found in 10-50% of patients,
which is consistent with our study.! In our study,
post-operative hypocalcaemia was discovered 24
hours, 48 hours, and 72 hours after surgery. Out
of 11, 8 were found 48 hours after total
thyroidectomy. It is similar to the study by Roh
and Park (2006).13

Ghabheri et al. (2006) concluded that low PTH level
correlated with post-operative hypocalcaemia.l*
Proczko-Markuszewska et al. (2010) PTH levels
were assessed and a strong correlation was found
between PTH levels measured in the immediate
post-operative period and the development of
hypocalcaemia. (pearson coefficient r= 0.73,
P<0.05).15 In our present study, PTH was
statistically significant (P<0.05) in the post-
operative group. Immediate post-operative PTH
levels were assessed and a significant correlation
was found between immediate post-operative PTH
levels and the development of hypocalcaemia after
24 hours and 48 hours of total thyroidectomy.

Conclusion:

Concomitant parathyroid hormone (PTH) and
serum calcium measurements are evaluated in
predicting hypocalcemia after total thyroidectomy.
It can be inferred that postoperative hypocalcemia
is a common complication of total thyroidectomy.
Parathyroid hormone (PTH) levels assessed in pre-
operative, immediate post-operative, and 24 hours
after total thyroidectomy were assessed to predict
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the development of hypocalcemia.

Limitations: Purposive sampling was done. Only
the biochemical value of total calcium was
measured, but if an ionized calcium value could be
detected, that would be more authentic. It was a
center study. If a multicentric study was done, it
would be a more representative population-based
study.

Conflict of interest: none.
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