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ABSTRACT

Background: The purpose of this study is to determine if post-operative administration of
dexamethasone reduces the risk of postoperative hypocalcemia and low parathyroid 
hormone levels. 
Methods: We compared 2 groups of patients (group A and group B). Group A received post
operative dexamethasone post operatively and group B didn’t receive any glucocorticoids
post operatively. Calcium and parathyroid hormone levels were measured pre and post 
operatively, patients were followed up for 30 days post operatively. Symptomatic hypo-
calcemia was the primary outcome.
Results: 50 patients were included, 25 patients in each group. 4% of group A patients 
developed symptomatic hypocalcemia while 28% in group B patients developed post 
operative symptomatic hypocalcemia which was statistically significant at P value of 0.021.
Each group had one patient whom had developed persistent hypocalcemia with low para-
thyroid hormone levels. There was no statistical significance regarding other complications
between the 2 groups. 
Conclusions: This trial demonstrated that the use of low dose dexamethasone post opera-
tively following total thyroidectomy reduced the incidence of post operative symptomatic
hypocalcemia with no effect on other complications  
Key words: thyroidectomy, hypocalcemia, glucocorticoids 

INTRODUCTION INTRODUCTION 

Thyroidectomy is performed for various thyroid diseases whether benign or
malignant; this could be in the form of total or hemithyroidectomy. Despite of
its importance, it holds a risk for serious complications, especial total thyroidec-
tomy. These complications include Hypocalcemia (HC) and recurrent laryngeal
nerve (RLN) palsy and voice dysfunction (1). 

Hypocalcemia is a common complication in the immediate postoperative
period, According to British Association of Endocrine and Thyroid Surgeons
report, incidence of transient and permanent hypocalcemia after thyroidectomy
is 27.4% and 12.1%, respectively (2). Hypocalcemia can lead to prolongation of
the recovery period and hence hospital costs (3). Therefore, preventing these

Abbreviations:
PGRIS: parathyroid glands remaining
in situ;
PTH: parathyroid hormone; 
Ca: Calcium.
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complications is a crucial issue during and after surgery.
Hypocalcemia could be due to surgical trauma

whether it’s caused by parathyroid gland devasculariza-
tion, congestion from venous drainage obstruction or
excision of the gland. 

Voice dysfunction may occur due to injury of the
recurrent laryngeal nerve which could cause temporary
or permanent vocal cord paralysis. Direct nerve injury is
thought to be less common than indirect injury (4).

Other Risk factors that could aid in the occurrence of
these complications are thyroid gland size, retrosternal
extension, and recurrence (5). 

Glucocorticoids are well known as effective anti-
inflammatory agents and may be important biologic
modifiers of perioperative inflammatory responses,
leading to improvement of surgical outcomes and
reduction of complications. Regarding the use of
steroids in thyroid surgery, there is little and conflicting
information in the literature (6,7).

MATERIAL AND METHOD MATERIAL AND METHOD 

Type of the study: Randomized Prospective study.
Required sample:  50 patients divided randomly into

two groups equally. Simple random sampling technique
was used (the lottery method). The sample size was
decided upon by the community department at Ain
Shams University. 

Study settings:  The study took place at Ain Shams
University hospital from October 2021 till October
2022, after approval of the ethical committee and
obtaining an informed consent from all participants.
We compared 2 groups of patients, one group recieved
Dexamethasone (Group A) postoperatively following
total thyroidectomy to a group without any periopera-
tive glucocorticoid administration (Group B) following
total thyroidectomy.

Dexamethasone was given in three doses. 1st dose
was given 1 hour postoperatively (8 mg), then the 
following two days patients were given 4 mg of 
dexamethasone daily in the morning. Plasma levels of
parathyroid hormone, total calcium, were measured
pre- and postoperatively. Complications were recorded
within a 30-day follow-up. Postoperative symptomatic
hypocalcemia was the primary outcome.

1. Patients undergoing total thyroidectomy
2. Patients having benign lesion.
3. Patients with normal levels of parathyroid and

calcium preoperatively.

1. Patients having recurrent thyroid enlargement.
2. Patients undergoing Hemithyroidectomy.
3. Patients with endocrinological diseases and

chronic illnesses such as diabetes.
4. Retrosternal extension of the thyroid gland.
5. Malignant thyroid.
6. Patients with abnormal levels of calcium or

parathyroid hormone pre-operatively.
7. Cases found in the final pathology to have the

number of parathyroid glands remaining in situ
(PGRIS) score zero as all parathyroid gland is in
the final specimen.

All the patients in this study were under the care 
of one surgical team under supervision of consultant
surgeon.

All patients were subjected to the following:

Preoperative:

1- Clinical history:
- Personal history:  including age, weight, occupa-

tion, and special habits of medical importance
particularly smoking.

- History of present illness: mode of onset, duration
of illness, any previous treatment for endocrino-
logical abnormalities, hypocalcemia or history of
previous surgeries in the neck.

- Past history of medical diseases: such as diabetes,
drug allergy, previous blood transfusion, and 
previous operations.

2- Clinical examination:

Clinical examination of the neck regarding the 
thyroid, trachea and draining lymph nodes.

3- Investigations:

- Routine preoperative investigations were done 
for all patients, including complete blood picture, 
coagulation profile, liver and kidney function
tests, fasting blood sugar, chest x-ray. Special
investigations were requested for patients with
specific complaints as pulmonary function tests
for patients with manifestations of chronic
obstructive airway disease; ECG for patients
above the age of 40.

- Specific preoperative investigations:
1. Thyroid ultrasound.
2. Thyroid Profile (free t3, free t4, TSH).
3. Fine Needle Biopsy.
4. Plasma levels of parathyroid hormone (PTH)

(reference range, 15–65 pg/ml).
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5. Plasma calcium level (reference range,
8.4–10.4 mg/dL).

6. Indirect laryngoscope for proper assessment
of any vocal cord abnormalities.

Surgical intervention:

All operations were performed under general anes-
thesia with orotracheal intubation. Total thyroidectomy
is performed in a standardized manner. 

A transverse incision was made through the skin and
underlying layers. Skin flaps were raised deep to the
platysma and superficial to the sternohyoid muscle, at
the level of the thyroid cartilage superiorly and sternal
notches inferiorly. 

The strap muscles (sternohyoid and sternothyroid)
were lateralized by incising the median raphe until the
thyroid capsule was identified. In certain cases where
exposure needed to be improved such as in huge or 
retrosternal goiters, strap muscles was divided as high
as possible to preserve its nerve supply.

Blunt dissection progressed laterally until the
carotid sheath was identified. The lobe was gently 
displaced toward the midline, and the middle thyroid
vein was handled whenever found. The superior 
thyroid vessels were identified and ligated as close to
the gland to protect the superior laryngeal nerve. Along
with this, the superior parathyroid gland was identified
and preserve with its blood supply. The inferior para-
thyroid gland was identified and preserved followed by
identification and preservation of the recurrent 
laryngeal nerve. Then the inferior thyroid vessels were
ligated. The lobe was then retracted medially and 
dissected off the trachea along with the division of
berry’s ligament.

Hemostasis was done followed by insertion of 
suction drain and closure of layers.

Postoperative assessment:

Patients were assessed postoperatively regarding:
1. Operative time.
2. Hospital stay.
3. Wound complications such as bleeding and 

infection.
4. Hoarseness or change of voice.
5. Patients were followed up and assessed for

hypocalcemia (Symptomatic and biochemical)
and for hypoparathyroidism.

6. Hypocalcemia (HC) is defined as at least one
serum calcium measurement below 8.0 mg/dL.
Symptomatic hypocalcaemia (SHC) was defined
as the presence of the following signs and 
symptoms associated with HC: numbness of the

extremities, facial paraesthesia, muscular spasms,
and Chvostek's or Trousseau's signs. Biochemical
hypoparathyroidism (hPT) was defined as a low
intact PTH level below the lower limit of the 
reference range, (reference range, 15–65 pg/ml)
accompanied by HC.

Plasma levels of parathyroid hormone, total 
calcium, were measured at 6 hours post operatively,
and the following 2 days in the morning.

Patients who showed hypocalcemia were given
intravenous calcium gluconate IV slowly on normal
saline (one ampoule every 8 hours) along with vitamin
D. Calcium and parathyroid hormone levels were 
measured daily for these patients till improvement, 
followed up with oral calcium and vitamin D daily upon
discharge.

RESULTS RESULTS 

Table 1 shows the baseline characteristics (age, sex,
comorbidities, diagnosis, preoperative Ca and PTH 
levels). There was no significant difference between the
studied groups regarding these characteristics.

Table 2 represents post operative assessment data
of the studied groups and it shows there was no 
significant difference between the studied groups
regarding post-operative assessment data (operative
time, duration of hospital stay, postoperative Ca and
PTH levels, bleeding, wound infection, change of 
voice and PGRIS). Hypocalcemia (Ca level < 8 mg/dl) 
developed in 4% (1 case) of group A and B with low 
levels of PTH (PTH level < 15 pg/ml) presented in 4% 
(1 case) of group A and B. The postoperative ca and
parathyroid hormone level were measured 6 hours post
operatively.

Table 3 shows the Post-operative Ca and PTH levels
at different time of assessment.

At day 1: There was no significant difference
between the studied groups regarding post-operative
mean Ca and PTH levels. However, there were signifi-
cantly higher percentage of hypocalcemic patients (had
Ca level <8 mg/dl) and patients with symptoms and
signs of hypocalcemia in group B than in group A
patients (p=0.021 and 0.010; respectively). 7 patients in
group B developed hypocalcemia while only one
patient in group A, out of these patients low levels of
parathyroid hormone were found in one patient in each
group. Regarding the symptoms and signs of hypo-
calcemia 8 patients in group B showed signs of hypo-
calcemia indicating that one patient reported signs and
symptoms without biochemical hypocalcemia i.e with
normal calcium level. 
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Baseline characteristics Group A Group B Test of p-value
(N=25) (N=25) significance

Age (years)
Mean ± SD 39.72±9.36 40.88±9.29 t=0.44 0.662
Range 23-60 26-57

Sex: [No (%)]
Male 19 (76.0) 20 (80.0) 2=0.12 0.733
Female 6 (24.0) 5 (20.0)

Comorbidities: [No (%)]
No 14 (56.0) 16 (64.0) 2=1.20 0.753
Hypertension 8 (32.0) 7 (32.0)
Ischemic heart disease 1 (0.5) 0
Bronchial asthma 2 (8.0) 2 (8.0)

Diagnosis: [No (%)]
Simple multinodular goiter 18 (72.0) 19 (76.0) t=0.10 0.747
Graves disease 7 (28.0) 6 (24.0)

Preoperative Ca levels (mg/dl): 
Mean ± SD 9.13±0.39 9.20±0.40 t=0.65 0.552
Range 8.5-10.0 8.5-10.1

Preoperative PTH levels (pg/ml): 
Mean ± SD 44.52±7.41 46.00±6.28 t=0.76 0.450
Range 31-26 34-60

PTH: parathyroid hormone

Table 1 - Baseline characteristics 
of the studied groups

Post-operative assessment Group A Group B t-test p-value
(N=25) (N=25)

Mean ± SD Mean ± SD

Operative time (min) 69.64±9.28 69.96±8.50 1.27 0.899
Range 50-84 55-88

Hospital stay (days) 2.20±1.32 2.63±1.13 1.21 0.237
Range 1-6 2-6

Post-operative Ca levels (mg/dl): 8.54±0.41 8.61±0.49 0.53 0.598
Range 7.7-9.5 6.9-9.3

Post-operative PTH levels (pg/ml): 36.40±9.27 36.00±10.60 0.14 0.888
Range 20-55 6-53

PGRIS: [No (%)] No (%) No (%) 2

Two 7 (28.0) 2 (8.0) 3.64 0.162
Three 12 (48.0) 17 (68.0)
Four  6 (24.0) 6 (24.0)

Bleeding
No 25 (100.0) 24 (96.0) 1.02 0.312
yes 0 (0.0) 1 (4.0)

Wound infection:
No 24 (96.0) 25 (100.0) 1.02 0.312
Yes 1 (4.0) 0 (0.0)

Symptoms and signs of hypocalcemia:
No 25 (100.0) 24 (96.0) 1.02 0.312
Yes 0 (0.0) 1 (4.0)

Change of voice:
No 22 (88.0) 22 (88.0) 0.00 1.000
Yes 3 (12.0) 3 (12.0)

Hypocalcemia
No (Ca level 8 mg/dl) 24 (96.0) 24 (96.0) 0.00 1.000
Yes (Ca level <8 mg/dl) 1(4.0) 1 (4.0)

Low level of PTH
No (PTH level 15 pg/ml) 25 (96.0) 24 (96.0) 0.00 1.000
Yes (PTH level <15 pg/ml) 1 (4.0) 1 (4.0)

PGRIS: parathyroid glands remaining in situ.

Table 2 - Post-operative assessment 
data of the studied groups 
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Post-operative Group A Group B Test of p-value
(N=25) (N=25) significance

Mean ± SD Mean ± SD

At day 1 post-operative

Ca levels (mg/dl): 8.58±0.23 8.43±0.51 t = 1.33 0.189
Range 7.9-9.0 7.5-9.2

PTH levels (pg/ml): 36.04±8.55 37.12±9.30 t = 0.03 0.975
Range 13-50 12-49

Hypocalcemia: [No (%)]
No (Ca level 8 mg/dl) 24 (96.0) 18 (72.0) 2 = 5.36 0.021
Yes (Ca level <8 mg/dl) 1 (4.0) 7 (28.0)

Low level of PTH
No (PTH level 15 pg/ml) 24 (96.0) 24 (96.0) 2 = 0.00 1.000
Yes (PTH level < 15 pg/ml) 1 (4.0) 1 (4.0)

Symptoms and signs of hypocalcemia:
No 24 (96.0) 17 (68.0) 2 = 6.64 0.010
Yes 1 (4.0) 8 (32.0)

At day 2 post-operative

Ca levels (mg/dl): 8.60±0.20 8.54±0.34 t = 0.81 0.420
Range 8.3-9.2 7.9-9.1

PTH levels (pg/ml): 38.08±7.19 36.40±8.43 t = 0.76 0.452
Range 14-52 12-52

Hypocalcemia: [No (%)]
No (Ca level 8 mg/dl) 24 (96.0) 22 (88.0) 2 = 3.19 0.074
Yes (Ca level < 8 mg/dl) 1   (4.0) 3 (12.0)

Low level of PTH: [No (%)]
No (PTH level 15 pg/ml) 24 (96.0) 24 (96.0) 2 = 0.00 1.000
Yes (PTH level <15 pg/ml) 1 (4.0) 1 (4.0)

Symptoms and signs of hypocalcemia:
No 24 (96.0) 21 (84.0)
Yes 1   (4.0) 4 (16.0) 2 = 4.35 0.037

Table 3 - Post-operative Ca and PTH 
levels at different time of assessment

Table 4 - Comparison between different studies regarding hypocalcemia and voice dysfunction with and without steroids administration 

Column 1 Trial Steroid adminsteration No. of HC in steroid HC in placebo SS VD in VD in SS2
Period patients group group steroids placebo

Adeel et al. 5 years single preoperative dose 192 12% 35% yes 8% 32% yes

Kolahdouzen et al. 1 year single preoperative dose 128 32% 68% No NA NA NA
p=0.6

Marcello et al. 2.5 years 3 postoperative doses 101 7.40% 29.80% yes 33% 29.80% NO 
p=0.03 p=0.7

Wang et al. single intraoperative 295 NA NA NA 5.7 6.9 NO

Mario et al. 3 years single preoperative dose 336 12.80% 37% Yes 4.90% 8.40% Yes
0.045 p=0.04

Feroci et al. 1 year single preoperative dose 114 3.90% 5.80% No NA NA NA
0.693

shirzad et al. 1 year single preoperative dose 68 NA NA NA 14.70% 38.20% Yes
p=0.01

HC: hypocalcemia; VD: voice dysfunction; SS: statistical significance 

At day 2: There was no significant difference
between the studied groups regarding post-operative
mean Ca and PTH levels. However, there was a signifi-
cant higher percentage of patients with symptoms and
signs of hypocalcemia in group B than in group A
patients (p=0.037).  In group B 3 patients had hypo-

calcemia since patients in day 1 with hypocalcemia
were treated with IV calcium. 

DISCUSSIONDISCUSSION

Post thyroidectomy hypocalcemia and voice 
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dysfunction are well- known complications with short
and long term effects; glucocorticoids has been 
suggested to have a physiological effect on hypo-
calcemia and voice dysfunction. Although most of the
studies reports the use of a single dose of gluco-
corticoid, namely dexamethasone, preoperatively, we
decided to use in the postoperative period.
Dexamethasone is known for the immune modulating
and anti-inflammatory response,  our choice to use a
glucocorticoid after surgery is supported by studies,
which showed that glucocorticoids suppress immune
response if administered when inflammation is not
present but stimulate immunity during inflammatory
response (7). Glucocorticoids work as physiological
moderators of the iinflammation that occurs after 
surgery by decreasing the cellular immune response
and the reaction to vasoconstrictors, which are primarily
controlled by cytokine functions (6). Post thyroidectomy
HC may be due to different causes, including para-
thyroid removal and surgical trauma, an additional 
etiology includes an increase of calcitonin release due
to thyroid gland manipulation during surgery other
causes are postoperative hypocalcemia due to alkalosis
which could result from hyperventilation from the pain
and dilution hypocalcemia (8).

It is known that surgical trauma is an important
cause of post-thyroidectomy HC, so reducing inflamma-
tion can minimize the occurrence of post operative
hypocalcemia. 

Regarding the baseline characteristics, the mean
age in both groups is 39.72 group A and 40.88 group B,
males are 76% in group A and 80% in group B while
females were 24% in group A and 20% in group B. Co-
morbidities were 44% in group A and 36% in group B,
with no statistical significance.

In group A 72% had SMNG and 28% had graves,
while 76% had SMNG and 24% had graves in group B.
Both groups had normal pre operative ca and para-
thyroid hormone levels.

There was no statistical significance in both groups
regarding operative time and hospital stay.

Our results showed that 28 % of patients in group B
developing post operative transient hypocalcemia,
which is consistent with the British Association of
Endocrine and Thyroid Surgeons report (2). But only 2
patients developed persistent postoperative hypo-
calcemia at 4%, one patient in group with Pgris score 2
and one patient in group B with PGRIS 3 both patients
had Graves. 

Our data showed that hypocalcemia was significantly
reduced in the group of pateints given dexamethasone
postoperatively. In day 1, 7 patients in group B (28%) and

1 patient (4%) in group A developed hypocalcemia, out
of these patients low levels of parathyroid hormone
were found in one patient in each group. Regarding the
symptoms and signs of hypocalcemia 8 patients in
group B showed signs of hypocalcemia indicating that
one patient reported signs and symptoms without bio-
chemical hypocalcemia i.e with normal calcium level.
there were significantly higher percentage of hypo-
calcemic patients (had Ca level <8 mg/dl) and patients
with symptoms and signs of hypocalcemia in group B
than in group A patients with statistical significance
(p=0.021 and 0.010; respectively).

At day 2 there was no increase in the number of
patients developing hypocalcemia in group A, yet there
was a significant higher percentage of patients with
symptoms and signs of hypocalcemia in group B than in
group A patients with statistical significance of
(p=0.037).  In group B, 3 patients had hypocalcemia
since patients in day 1 with hypocalcemia (7 patients) in
were treated with IV calcium. 

M picchio et al used betamethasone post 
operatively in 3 daily doses with statistically significant
reduction in biochemical and symptomatic hypo-
calcemia. M picchio et al, discussed the PGRIS score as
an independent factor for the occurrence of post 
operative hypocalcemia, reporting that the removal of
at least 2 parathyroid glands is a significant risk factor
for SHC occurrence (4). This was not shown in our 
statistics, individuals in group B with SHC all have PGRIS
score above 2, yet in group A the individual with post
operative SCH had a PGRIS score of 2. Ottavio C. 
identified the extend of surgery to central or lateral
lymph node dissection to be the only statistically 
significant variable in transient post operative
hypoparathyroidism which may lead to unplanned
parathyroidectomy or accidental devascularization of
the parathyroid gland (9).

There isn’t enough evidence in the literature about
the use of glucocorticoids postoperatively to prevent
hypocalcemia following total thyroidectomy, most
available literature discusses the use of pre operative
glucocorticoids. A Chinese retrospective study on
patients undergoing thyroidectomy for papillary 
carcinoma showed that in the group of patients treated
with intraoperative plus postoperative glucocorticoids,
the incidence of hypo para thyroidism was reduced
after surgery (10). A Dhahri, Mario S.,  used single pre-
operative dose of dexamesathone which showed 
effectiveness in reducing transient postoperative
hypocalcemia and postthyroidectomy voice dysfunc-
tion (11,12).

Also M Kolahdouzan et al , Abdellatif et al results
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showed statistically significant effect in transient post
operative hypocalcemia (6,13). However, Feroci et al
did not find a significant difference in symptomatic 
or asymptomatic hypocalcemia with perioperative 
dexamethasone use (14).

Recurrent laryngeal nerve palsy is an important
cause for dysphonia and voice dysfunction Following
thyroidectomy, voice impairment well-known cause of
dysphonia is RLN palsy. Transection of the RLN is
uncommon, nevertheless. Its functional damage is 
primarily caused by surgical trauma associated to the
intraoperative handling of the RLN (14). Another 
possible reason for high-pitched voice could be damage
to the external laryngeal nerve. These findings led to
the suggestion that glucocorticoids be used during 
surgery in order to lessen the inflammatory response
and maintain the function of the external and recurrent
laryngeal nerves. Regarding alteration of voice, neither
our investigation nor that of Marcello et al. found 
any statistically significant results (4). Nonetheless, 
following thyroidectomy, Abdel Latif et al. and Worni et
al. results demonstrated an improvement in post-
operative voice quality function (13,15). In Shirzad N.
study, 68 patients were included and found that the use
of steroids pre-operatively was statistically significant in
lowering the vis score in day 1, yet no statistical signifi-
cance after a week (16). Ling-Feng W., used single intra-
operative dose of corticosteroid in a study including 295
patients which showed no statistical significance in pre-
vention of permanent or temporary recurrent laryngeal
nerve but reduced the recovery time in temporary
nerve palsy (17). A meta-analysis by cheng S. failed to
demonstrate the advantage of using dexamesathone

perioperatively in improving the immediate voice out-
comes, this could be due to the use of different 
assessment tools for voice quality (18). Mario S., 
concluded the use of single dose of dexamethasone
pre-operatively significantly reduced the rate of post-
operative temporary recurrent laryngeal nerve palsy, in
a study that included 328 patients (12).

Regarding bleeding, wound infection there was no
statistical significance between both groups which 
indicates that glucocorticoids had no significant side
effect of immunosuppression and affection of wound
healing.

CONCLUSIONCONCLUSION

This trial demonstrated that the use of low dose
dexamethasone post operatively following total 
thyroidectomy reduced the incidence of post operative
symptomatic hypocalcemia with no effect on other
complications . 3 out of 5 studies that used dexametha-
sone showed statistical significance in prevention of
hypocalcemia following total thyroidectomy, while the
remaining 2 studies showed no statistical significance.
Regarding voice dysfunction 3 out of 5 studies shows
statistical significance in prevention of voice dysfunc-
tion and transient recurrent laryngeal nerve affection.

Initially, there was no long-term follow-up, although
comparable trials also lacked one. Secondly, there 
wasn't a big enough sample size. Furthermore, there
was no objective way to quantify the postoperative

Figure 1 (a,b) - Identification 
and preservation of recurrent laryngeal

nerve and parathyroid gland during 
thyroidectomy 

a b
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symptomatic outcomes; instead, the patients reported
them all subjectively. It has been demonstrated that
indocyanine green fluorescence angiography is a trust-
worthy intraoperative adjunct for evaluating the 
perfusion and ensuing function of the remaining
parathyroid glands. It is recommended to utilize 
this technique to evaluate the effectiveness of gluco-
corticoids in minimizing postoperative functional
impairment of the parathyroid glands. Further research
on the PGRIS, the impact of the amount of residual
parathyroid glands on function, and post-operative
hypoparathyroidism and hypocalcemia are also 
necessary.

There is no conflict of interest. 

The research was approved by the ethical 
committee in Ain Shams University. 
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