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ABSTRACT

Purpose: The study aims to determine whether postoperative infusion of betamethasone
reduces the risk of symptomatic hypocalcaemia (SHC) and other complications after total
thyroidectomy.

Methods: We compared a group of patients receiving betamethasone (beta group)
postoperatively to a group without any perioperative glucocorticoid infusion (no beta group).
Plasma levels of parathyroid hormone, total calcium, and C-reactive protein (CRP) were
measured pre- and postoperatively. Complications were recorded within a 30-day follow-up.
Postoperative SHC was the primary outcome.

Results: In the beta group and the no beta group, 54 patients and 47 patients were included,
respectively. In the beta group, the incidence of SHC (4 pts vs. 14 pts in the no beta group;
P=0.003) was reduced. In the beta group, serum calcium levels were higher on postoperative
day1 (8.6 mg/dL vs. 8.2 mg/dL in the no beta group; P=0.001) and day 2 (8.7 mg/dL vs. 8.1
mg/dL in the no beta group; P<0.000). In the beta group, serum C-reactive protein levels
were lower postoperatively. In a univariate analysis, American Society of Anaesthesiology
score > I (odds ratio [OR], 0.19; P=0.002), no betamethasone treatment (OR, 0.19; P=0.006),
and parathyroid glands remaining in situ (PGRIS) score <3 (OR, 6.00; P=0.005) were related
to postoperative SHC; in a multivariate analysis, betamethasone treatment (OR, 0.09;
P=0.007) and PGRIS score <3 (OR, 8.41; P=0.045) were related to postoperative SHC. No
difference was observed in postoperative complications.

Conclusion: Postoperative use of betamethasone reduces the incidence of SHC after thyroid
surgery without affecting other complications.
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INTRODUCTION

Total thyroidectomy is commonly recommended for both benign and malignant thyroid
diseases. Thyroid surgery is associated with serious complications, which may be increased
when total thyroidectomy is performed. Hypocalcaemia (HC) and recurrent laryngeal nerve
(RLN) palsy are the most common complications after thyroid surgery.

HC is common in the immediate postoperative period, with a reported incidence of 27% (19—
38) in the literature; however, permanent HC is rare, with an incidence of 1% (0-3) (1). HC

is a major cause of prolonged postoperative recovery and hospital care costs (2). Therefore,
preventing these 2 complications is a main issue in thyroid surgery.

Surgical trauma is a recognized cause of these complications. Even if the surgical procedure
is well performed, parathyroid glands may be accidentally removed or devascularized, leading
to impairment of their function (3).

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 (4). Regarding the use of steroids in thyroid
surgery, there is little and conflicting information in the literature. Preoperative infusion of
dexamethasone reduces postoperative HC occurrence without any significant evidence (5).

The goal of this study was to determine if a postoperative infusion of betamethasone reduces
the risk of postoperative HC; RLN and other common complications were also assessed as
secondary outcomes.

MATERIALS AND METHODS

This study was a retrospective analysis of a prospective database including consecutive adult
patients undergoing total thyroidectomy or completion thyroidectomy from January 2018 to
June 2020 in the Department of Surgery at “A. Fiorini” Hospital in Terracina. After approval
by local bioethics committees and informed consent obtained preoperatively upon hospital
admission, all patients were included regardless of the surgical indication for malignant or
benign pathology. A diagnosis of thyroid malignancy was made if a malignancy of any size
was documented on final pathology. Informed consent was obtained from all individual
participants included in the study. A matched case-control study was designed according to
the presence or absence of any parathyroid gland in the final specimen.

The following data were collected for each patient prospectively: sex, age, body mass index,
presence of comorbidities, procedural indication, American Society of Anaesthesiology
(ASA) score, type of surgery, duration of surgery, postoperative recovery, final pathology,
and presence of any parathyroid gland in the final specimen; moreover, the number of
parathyroid glands remaining in situ (PGRIS) score was calculated using the formula: 4
minus parathyroid glands found in the specimen. Patients were then classified according to
the PGRIS number as group 1-2 (one or 2 PGRIS), group 3 (3 PGRIS) or group 4 (all 4 glands
remaining in situ). All patients received preoperative flexible laryngoscopic examination of
the vocal cords.
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An experienced surgeon carried out all operations under general anaesthesia with orotracheal
intubation. Total thyroidectomy was performed in a standardized manner. The technique was
performed by seeking, identifying, and exposing the RLN with all branches and following its
course with care until it entered the larynx. All parathyroid glands were identified, if possible.
Two suction drains were used in all patients.

Plasma levels of parathyroid hormone (PTH) (reference range, 15-65 pg/ml), total calcium
(reference range, 8.4-10.4 mg/dL) and C-reactive protein (CRP) (reference range, 0-0.5 mg/
dL) were measured preoperatively and on the first, second and third postoperative days. HC
was 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, accompanied by HC. Clinical
hPT was defined as biochemical hPT that is accompanied by symptoms and/or signs of HC.
Oral calcium supplementation with vitamin D analogue was given if patients developed

HC. An intravenous calcium gluconate infusion (10%) was administered for significant HC
symptoms or when oral therapy proved inefficacious.

A numeric rating scale (NRS) for pain from O (no pain) to 10 (worst pain imaginable) was
completed by each patient 24 hours after surgery. Intravenous infusion of paracetamol 1 g
t.i.d. was administered to every patient on the first postoperative day.

Patients were discharged when the serum calcium level was higher than 8.0 mg/dL. A 30-day
follow-up for morbidity was performed in all cases.

From January 2018 until June 2019, patients received intravenous betamethasone, 4 mg
(Bentelan; Alfasigma SpA, Bologna, Italy) 2 hours after surgery and 1.5 mg on postoperative
days 1, 2 and 3 (beta-group); from July 2019 to June 2020, no perioperative glucocorticoids
were administered (no beta-group).

1. Statistical analysis

Data were analysed using MedCalc® Release 14.8.1 (MedCalc Software Ltd., Ostend, Belgium).
The characteristics of the study group are reported as the median and interquartile range for
continuous non-parametric variables and as the number (percentage) of patients for categorical
variables. The Mann-Whitney test was used to compare continuous non-parametric variables, and
2-sided x* and Fisher's exact tests, where appropriate, were used to compare categorical variables.
Associations of SHC with dichotomic variables were assessed with univariate and multivariate
analyses. Multivariate analysis was performed by means of a binary logistic regression model,
entering all variables in one single step. The odds ratios (ORs) are presented with 95% confidence
intervals (CIs) and P values. An OR higher than unity implies a higher probability of an event
compared to the reference group. P values <0.05 were considered statistically significant.

RESULTS

A total 0f 101 patients were analysed (Table 1). There were 54 patients in the beta group and
47 patients in the no beta group. Demographic and clinical characteristics were similar in
both groups.
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Table 1. Demographic and clinical characteristics of the study group

Characteristics Total (n=10T7) Beta group (n=54) No beta group (n=47) P
Sex, female 74 (73.3) 37 (68.5) 37 (78.7) 0.250
Age (yr) 57.0 (49.0-69.0) 60.0 (50.0-71.0) 54.0 (48.2-61.5) 0.061
Age >50 yr 68 (67.3) 38 (70.4) 30 (63.8) 0.487
BMI (kg/m?) 26.8 (23.3-30.2) 96.3 (22.3-29.4) 26.9 (24.3-30.6) 0.320
BMI >30 kg/m’ 26 (25.7) 13 (24.1) 13 (27.7) 0.682
Co-morbidities 81(80.2) 44 (81.5) 37(78.7) 0.723
Preoperative diagnosis 0.420
Multinodular goiter 69 (68.3) 35 (64.8) 34 (72.3)
other* 32 (31.7) 19 (35.2) 13 (27.7)
PTH (pg/mL) 72.0 (58.5-94.0) 68.0 (57.5-94.9) 76.0 (59.2-94.0) 0.507
Serum calcium (mg/dL) 9.5(9.1-9.7) 9.5 (9.4-9.6) 9.4 (9.2-9.7) 0.071
CRP (mg/dL) 0.15 (0.09-0.35) 0.12 (0.10-0.41) 0.16 (0.09-0.32) 0.926
ASA 0.273
I 19 (18.8) 8 (14.8) 11 (23.4)
>t 82 (81.2) 46 (85.9) 36 (76.6)
Operation 0.861
Total thyroidectomy 95 (94.1) 51(94.4) 44 (93.6)
Completion thyroidectomy 6 (5.9) 3(5.6) 3(6.4)
Duration of surgery (min) 80.0 (65.0-85.0) 80.0 (70.0-85.0) 75.0 (65.0-85.0) 0.332
Postoperative recovery (days) 3(3-3) 3(3-3) 3(3-3) 0.096
Final pathology 0.119
Benign 88 (87.1) 51(94.4) 40 (85.1)
Malignant 10 (9.9) 3(5.6) 7 (14.9)
Parathyroid present in final specimen 41 (40.6) 21 (38.9) 20 (42.6) 0.710
PGRIS score 0.936
1or2 10 (9.9) 6 (11.1) 4 (8.5)
3 31(30.7) 15 (27.8) 16 (34.0)
4 60 (59.4) 33 (61.1) 97 (57.4)

Data are presented as number (percentage) or median (interquartile range).
Beta = betamethasone; BMI = body mass index; PTH = parathyroid hormone; CRP = C-reactive protein; ASA = American Society of Anaesthesiology; PGRIS =

parathyroid glands remaining in situ.

*Toxic multinodular goitre 15 pts, indeterminate or suspicious nodule 12 pts; TASA 11 71 pts, ASA 111 11 pts.

https://jes-online.org

1. HC

HC occurred in 36 (35.6) pts, and SHC was present in 18 (17.8) pts. In the beta group, the incidence
of HC was reduced during recovery (15 [27.8] pts vs. 21 [44.7] pts in the no beta group; P=0.078);
the incidence of SHC was significantly reduced at the postoperative follow-up (4 [7.4] pts vs. 14
[29.8] pts in the no beta group; P=0.003). Biochemical hPT was reported in 24 (23.8) pts and

was associated with clinical hPT in 10 (9.9) pts; no significant difference was reported in the
occurrence of biochemical hPT (14 [25.9] pts vs. 10 [21.3] pts; P=0.586) or in the number of
patients with clinical hPT (3 [5.5] pts vs. 7 [14.9] pts in the no beta group; P=0.116) in the beta
group. Serum calcium, PTH and CRP levels in the 2 study groups during recovery are reported in
Fig. 1. In the beta group, serum calcium levels were significantly higher on postoperative day 1 (8.6
[8.0-8.8] mg/dL vs. 8.1 [7.7-8.6] mg/dL in the no beta group; P=0.001) and day 2 (8.7 [8.3-8.8]
mg/dL vs. 8.1 [7.8-8.3] mg/dL in the no beta group; P<0.000). With respect to serum PTH, no
significant difference was observed between the 2 study groups. In the beta group, serum CRP
levels were significantly lower on postoperative day 2 (0.5 [0.2-1.1] vs. 1.9 [0.9-2.5] in the no beta
group; P=0.015) and day 3 (0.3 [0.1-0.4] vs. 1.3 [0.7-2.1] in the no beta group; P=0.008).

2. Predictors of patient-reported HS symptoms

Both univariate and multivariate analyses were performed to assess the predictors of SHC
(Table 2). In univariate analysis, factors that significantly increased the risk of developing
SHC were ASA score > I (OR, 0.19 [95% CI, 0.06-0.59]; P=0.002), no betamethasone
treatment (OR, 0.19 [95% CI, 0.06-0.62]; P=0.006), and PGRIS score <3 (OR, 6.00 [95% CI,
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Fig. 1. (A) Changes in serum calcium levels in patients receiving betamethasone or not. In the betamethasone group, serum calcium levels were significantly
higher on postoperative day 1 ("P=0.001) and day 2 (TP<0.001). (B) Changes in serum PTH levels in patients receiving betamethasone. No significant difference
was observed between the 2 study groups. (C) Changes in serum CRP levels in patients receiving betamethasone or not. In the betamethasone group, CRP levels
were significantly lower on postoperative day 2 (*P<0.015) and day 3 (5P<0.008).

PTH = parathyroid hormone; CRP = C-reactive protein.

Table 2. Predictors of SHC

Characteristics SHC (n=18) No SHC (n=83) Univariate OR (95% CI) P Multivariate OR (95% Cl) P
Sex, female 14 (77.8) 60 (72.3) 1.34 (0.40-5.50) 0.634 0.65 (0.14-2.90) 0.573
BMI >30 kg/m? 3(16.7) 23 (27.7) 0.52 (0.14-1.97) 0.333 1.34 (0.24-7.31) 0.738
Age >50 yr 1 (61.1) 57 (68.7) 1.32 (0.15-1.48) 0.537 1.31(0.23-7.41) 0.763
Co-morbidities 14 (77.8) 67 (80.7) 0.83 (0.24-2.88) 0.777 92.65 (0.28-24.90) 0.394
Preoperative diagnosis

Multinodular goitre 14 (77.8) 64 (77.1) Reference Reference

Other 4(22.2) 19 (22.9) 0.96 (0.28-3.27) 0.951 3.39 (0.47-24.36) 0.224
ASA

| 8 (44.4) 11(13.3) Reference Reference

> 10 (55.6) 72 (86.7) 0.19 (0.06-0.59) 0.002 0.21(0.04-1.18) 0.077
Betamethasone 4(22.2) 50 (60.2) 0.19 (0.06-0.62) 0.006 0.09 (0.01-0.52) 0.007
Final pathology

Benign 16 (88.9) 72 (86.7) Reference Reference

Malignant 2 (1.1) 1(13.3) 0.82 (0.16-4.05) 0.806 0.48 (0.05-4.07) 0.499
Parathyroid present in the final specimen 10 (55.6) 31(37.3) 2.10 (0.75-5.88) 0.156 1.57 (0.35-6.89) 0.553
PGRIS

>3 13 (72.2) 78 (94.0) Reference Reference

3 5 (27.8) 5 (6.0) 6.00 (1.52-93.65) 0.005 8.41 (1.05-67.23) 0.045

Data are presented as number (percentage), unless otherwise specified. Bold numbers are statistically significant values.
SHC = symptomatic hypocalcaemia; OR = odds ratio; CI = confidence interval; BMI = body mass index; ASA = American Society of Anaesthesiology; PGRIS =
parathyroid glands remaining in situ.

1.52-23.65]; P=0.005). After logistic regression analysis, betamethasone treatment (OR, 0.09
[95% CI, 0.01-0.52]; P=0.007) and PGRIS score <3 (OR, 8.41 [95% CI, 1.05-67.23]; P=0.045)
were the only significant factors related to the development of SHC.

3. Other complications

Other postoperative complications within a 30-day follow-up are reported in Table 3.
Postoperative NRS score for pain was 2 (1-4). During recovery, dysphonia occurred in 50
(48.1) pts and persisted in 33 (31.7) pts at the 30-day follow-up. RLN palsy was documented
in 5 (4.8) pts with laryngoscopic examination. Sore throat was present in 26 (25.0) pts;
dysphagia occurred in 9 (8.6) pts. No statistically significant difference was observed between
the 2 study groups. No surgical site infections occurred during follow-up.
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Table 3. Complications in the study groups

Variables Total (n=107) Beta group (n=54) No beta group (n=47) P
Dysphonia

At hospital discharge 48 (47.5) 28 (51.8) 20 (42.5) 0.353

At 30-day follow-up 32 (31.7) 18 (33.3) 14 (29.8) 0.707
RLN palsy 5(4.9) 2 (3.7) 3(6.4) 0.535
Sore throat 95 (24.7) 15 (27.8) 10 (21.3) 0.453
Dysphagia 9 (8.9) 4 (7.4) 5 (10.6) 0.575
Pain, NSR score 2 (1-4) 2 (1-5) 2.5 (0-4) 0.352

Data are presented as number (percentage) or median (interquartile range).
Beta = betamethasone; RLN = recurrent laryngeal nerve; NRS = numeric rating scale.

DISCUSSION

The perioperative use of glucocorticoids is increasing because of their various advantages.

In particular, there is substantial evidence in the literature regarding the beneficial effects

of glucocorticoids in reducing postoperative nausea and vomiting (6). However, concern
about the side effects of glucocorticoids, related to a possible immunosuppression,

which may increase postoperative complications such as infections and altered wound
healing, is limiting their widespread use. Two recent meta-analyses supported the safety

of glucocorticoids in surgical patients, although they underscored some bias present in the
literature, which should caution about the reported results (7,8). Although the vast majority
of the studies reports the use of a single dose of glucocorticoid, namely dexamethasone,
administered before surgery, we decided to use betamethasone in the postoperative period.
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 (9,10). The anti-inflammatory
action of glucocorticoids in the postoperative period is largely documented (4) and supported
by our data, which show a significant decrease of CRP level in the beta-group after surgery.
The absence of any surgical site infection in our study confirms the safety of glucocorticoids,
despite their anti-inflammatory action.

Post-thyroidectomy HC may recognize different causes, such as parathyroid removal and
surgical trauma, leading to devascularization and damage of the parathyroid glands (1); an
additional etiology includes an increase of calcitonin release due to thyroid gland handling
during surgery (11); other mechanisms are postoperative alkalosis-induced HC resulting from
hyperventilation, due to postoperative pain, and dilution HC (12).

It is evident that surgical trauma is a major cause of post-thyroidectomy HC, so that
decreasing inflammation related to trauma is a possible effective treatment to reduce this
common complication. However, evidence in the literature is lacking. There is only one
published randomized trial, showing a lower occurrence rate in postoperative SHC in a group
of patients treated before thyroidectomy with dexamethasone and compared with a control
group, although there was no statistical significance (5). A Chinese retrospective study on
patients submitted thyroid surgery for papillary carcinoma showed that in the group of
patients treated with intraoperative plus postoperative application of glucocorticoids, the
incidence of hPT was decreased after surgery (13). Our data showed that either biochemical
HC or SHC was significantly reduced in the group of patients treated with betamethasone
postoperatively. Moreover, treatment with betamethasone was one of the 2 independent
factors significantly related to the occurrence of SHC after surgery. The other one was PGRIS
score. In the literature, unclear results are reported with respect to the number of preserved
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parathyroid glands and the occurrence of SHC (14). In the present study, we found that the
removal of at least 2 parathyroid glands is a significant risk factor for SHC occurrence.

Voice dysfunction after thyroidectomy is common. RLN palsy is a well-established cause

of dysphonia. However, transection of the RLN is rare (15). Surgical trauma related to the
intraoperative identification and manipulation of the RLN is the main cause of its functional
impairment (16). According to these observations, the perioperative use of glucocorticoids
was suggested to reduce the inflammatory response to surgical trauma and preserve RLN
function. In the literature, there are 3 published randomized studies, all addressing the effect
on voice outcome after a single preoperative injection of 8 mg of dexamethasone (17-19).
Improvement of the voice with respect to the control group only occurred 24 hours after
surgery and was not sustained in the subsequent recovery period in 2 trials (18,19). The study
of Feroci et al. (18), assessing voice outcome as a secondary endpoint, showed no impact of
dexamethasone on this complication. Our study confirms that glucocorticoids do not affect
voice outcome in the postoperative period if they are used postoperatively.

Glucocorticoids are also effective in reducing postoperative sore throat following tracheal
intubation (20). The incidence of sore throat is particularly high in thyroid surgery performed
under general anaesthesia (21). A randomized trial showed that preoperative dexamethasone
could reduce postoperative sore throat (22). Our data do not support the efficacy of
postoperative glucocorticoid infusion to prevent this common complaint after thyroid surgery.

Dysphagia after thyroidectomy is common, too (23). In the absence of RLN transection, post-
thyroidectomy swallowing alterations seem to be mainly associated with surgical trauma
(24,25). A retrospective study showed that perioperative dexamethasone could influence
swallowing problems in early postoperative recovery after thyroidectomy (26). Our study
showed a tendency towards a reduction in swallowing complaints in the beta group, without
a significant difference compared to the no beta group.

Perioperative glucocorticoids have been largely used to reduce postoperative pain in a wide
range of surgical procedures with limited benefits (27). With respect to thyroid surgery,

trials showed a significant effect of glucocorticoids in reducing postoperative pain, even
though pain was not the primary outcome in all studies (17,18,28). In another trial, where
postoperative pain was set as the primary endpoint of the study, dexamethasone at 2 different
preoperative doses had no analgesic or opioid sparing effect compared to placebo (29). Our
study confirmed the results of this trial.

The main limitation of the present study is the retrospective analysis of the data, although
they were extracted from a prospective database and matched for the presence of the
parathyroid glands in the final specimens in both study groups, a well-recognized factor
influencing postoperative HC. Another limitation is that our sample size is relatively small,
with notably different numbers of cases in the 2 study groups. Moreover, postoperative
symptomatic outcomes were all reported subjectively by the patients, without any objective
measure. Indocyanine green fluorescence angiography has been shown to be a reliable
intraoperative adjunct to assess the perfusion and consequent function of the residual
parathyroid glands (30). To assess the efficacy of glucocorticoids in reducing postoperative
functional impairment of the parathyroid glands, the use of this technique is advisable.
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CONCLUSION

In the context of the present study, our findings support the postoperative use of
betamethasone to reduce the incidence of SHC after thyroid surgery. The other common
complications were unaffected by the glucocorticoids used in our study. We believe that
further prospective randomized trials need to be performed to address the efficacy of
glucocorticoids in reducing complications after thyroid surgery.

ACKNOWLEDGMENTS

The authors thank Dr Raffaele Arca for his support in the final revision of the manuscript.

REFERENCES

1. Edafe O, Antakia R, Laskar N, Uttley L, Balasubramanian SP. Systematic review and meta-analysis of
predictors of post-thyroidectomy hypocalcaemia. Br ] Surg 2014;101:307-20.
PUBMED | CROSSREF

2. Bhattacharyya N, Fried MP. Assessment of the morbidity and complications of total thyroidectomy. Arch
Otolaryngol Head Neck Surg 2002;128:389-92.
PUBMED | CROSSREF

3. Reeve T, Thompson NW. Complications of thyroid surgery: how to avoid them, how to manage them, and
observations on their possible effect on the whole patient. World J Surg 2000;24:971-5.
PUBMED | CROSSREF

4. Holte K, Kehlet H. Perioperative single-dose glucocorticoid administration: pathophysiologic effects and
clinical implications. ] Am Coll Surg 2002;195:694-712.
PUBMED | CROSSREF

5. Kolahdouzan M, Iraj B, Eslamian M, Harandizadeh M, Meamar R. Preventive effect of dexamethasone therapy
on the transient hypoparathyroidism through total thyroidectomy. Iran J Otorhinolaryngol 2019;31:73-80.
PUBMED

6. De Oliveira GS Jr, Castro-Alves LJ, Ahmad S, Kendall MC, McCarthy R]. Dexamethasone to prevent postoperative
nausea and vomiting: an updated meta-analysis of randomized controlled trials. Anesth Analg 2013;116:5874.
PUBMED | CROSSREF

7. Toner AJ, Ganeshanathan V, Chan MT, Ho KM, Corcoran TB. Safety of perioperative glucocorticoids in
elective noncardiac surgery: a systematic review and meta-analysis. Anesthesiology 2017;126:234-48.
PUBMED | CROSSREF

8. DPolderman JA, Farhang-Razi V, Van Dieren S, Kranke P, DeVries JH, Hollmann MW, et al. Adverse side
effects of dexamethasone in surgical patients. Cochrane Database Syst Rev 2018;11:CD011940.
PUBMED | CROSSREF

9. Jamieson AM, Yu S, Annicelli CH, Medzhitov R. Influenza virus-induced glucocorticoids compromise
innate host defense against a secondary bacterial infection. Cell Host Microbe 2010;7:103-14.
PUBMED | CROSSREF

10. Lepelletier Y, Zollinger R, Ghirelli C, Raynaud F, Hadj-Slimane R, Cappuccio A, et al. Toll-like receptor
control of glucocorticoid-induced apoptosis in human plasmacytoid predendritic cells (pDCs). Blood
2010;116:3389-97.

PUBMED | CROSSREF

11. Demeester-Mirkine N, Hooghe L, Van Geertruyden J, De Maertelaer V. Hypocalcemia after thyroidectomy.
Arch Surg 1992;127:854-8.

PUBMED | CROSSREF

12. Del Rio P, Rossini M, Montana CM, Viani L, Pedrazzi G, Loderer T, et al. Postoperative hypocalcemia: analysis
of factors influencing early hypocalcemia development following thyroid surgery. BMC Surg 2019;18:25.
PUBMED | CROSSREF

13. LiJH, Chen XH. Effect of perioperative application of glucocorticoid on postoperative
hypoparathyroidism and hypocalcemia in patients with total thyroidectomy plus central compartment
dissection. Zhonghua Er Bi Yan Hou Tou Jing Wai Ke Za Zhi 2020;55:249-53.

PUBMED | CROSSREF

https://doi.org/10.16956/jes.2021.21.3.61 68


http://www.ncbi.nlm.nih.gov/pubmed/24402815
https://doi.org/10.1002/bjs.9384
http://www.ncbi.nlm.nih.gov/pubmed/11926912
https://doi.org/10.1001/archotol.128.4.389
http://www.ncbi.nlm.nih.gov/pubmed/10865043
https://doi.org/10.1007/s002680010160
http://www.ncbi.nlm.nih.gov/pubmed/12437261
https://doi.org/10.1016/S1072-7515(02)01491-6
http://www.ncbi.nlm.nih.gov/pubmed/30989072
http://www.ncbi.nlm.nih.gov/pubmed/23223115
https://doi.org/10.1213/ANE.0b013e31826f0a0a
http://www.ncbi.nlm.nih.gov/pubmed/27922839
https://doi.org/10.1097/ALN.0000000000001466
http://www.ncbi.nlm.nih.gov/pubmed/30480776
https://doi.org/10.1002/14651858.CD011940.pub3
http://www.ncbi.nlm.nih.gov/pubmed/20159617
https://doi.org/10.1016/j.chom.2010.01.010
http://www.ncbi.nlm.nih.gov/pubmed/20592251
https://doi.org/10.1182/blood-2010-05-282913
http://www.ncbi.nlm.nih.gov/pubmed/1524486
https://doi.org/10.1001/archsurg.1992.01420070118021
http://www.ncbi.nlm.nih.gov/pubmed/31074401
https://doi.org/10.1186/s12893-019-0483-y
http://www.ncbi.nlm.nih.gov/pubmed/32268694
https://doi.org/10.3760/cma.j.issn.1673-0860.2020.03.011

Betamethasone to Prevent Hypocalcaemia after Thyroidectomy

jes*

Journal of Endocrine Surgery

https://jes-online.org

14. McMurran AE, Blundell R, Kim V. Predictors of post-thyroidectomy hypocalcaemia: a systematic and
narrative review. J Laryngol Otol 2020;134:541-52.
PUBMED | CROSSREF

15. Chiang FY, Lu IC, Kuo WR, Lee KW, Chang NC, Wu CW. The mechanism of recurrent laryngeal nerve injury
during thyroid surgery--the application of intraoperative neuromonitoring. Surgery 2008;143:743-9.
PUBMED | CROSSREF

16. Snyder SK, Sigmond BR, Lairmore TC, Govednik-Horny CM, Janicek AK, Jupiter DC. The long-term
impact of routine intraoperative nerve monitoring during thyroid and parathyroid surgery. Surgery
2013;154:704-11.
PUBMED | CROSSREF

17. Worni M, Schudel HH, Seifert E, Inglin R, Hagemann M, Vorburger SA, et al. Randomized controlled trial
on single dose steroid before thyroidectomy for benign disease to improve postoperative nausea, pain,
and vocal function. Ann Surg 2008;248:1060-6.
PUBMED | CROSSREF

18. Feroci F, Rettori M, Borrelli A, Lenzi E, Ottaviano A, Scatizzi M. Dexamethasone prophylaxis before
thyroidectomy to reduce postoperative nausea, pain, and vocal dysfunction: a randomized clinical
controlled trial. Head Neck 2011;33:840-6.
PUBMED | CROSSREF

19. Nasiri S, Shafag S, Khorgami Z, Sodagari N, Aminian A, Hedayat A. Does corticosteroid have any
beneficial effect on voice change after thyroidectomy? Am Surg 2013;79:1258-62.
PUBMED | CROSSREF

20. Jiangy, ChenR, Xu S, LiJ, Yu F, Kong L, et al. The impact of prophylactic dexamethasone on
postoperative sore throat: an updated systematic review and meta-analysis. ] Pain Res 2018;11:2463-75.
PUBMED | CROSSREF

21. Hisham AN, Roshilla H, Amri N, Aina EN. Post-thyroidectomy sore throat following endotracheal
intubation. ANZJ Surg 2001;71:669-71.
PUBMED | CROSSREF

22. YangC, Jung SM, Bae YK, Park SJ. The effect of ketorolac and dexamethasone on the incidence of
sore throat in women after thyroidectomy: a prospective double-blinded randomized trial. Korean ]
Anesthesiol 2017;70:64-71.
PUBMED | CROSSREF

23. Krekeler BN, Wendt E, Macdonald C, Orne J, Francis DO, Sippel R, et al. Patient-reported dysphagia after
thyroidectomy: a qualitative study. JAMA Otolaryngol Head Neck Surg 2018;144:342-8.
PUBMED | CROSSREF

24. TaeK, Kim KY, Yun BR, Ji YB, Park CW, Kim DS, et al. Functional voice and swallowing outcomes
after robotic thyroidectomy by a gasless unilateral axillo-breast approach: comparison with open
thyroidectomy. Surg Endosc 2012;26:1871-7.
PUBMED | CROSSREF

25. Park YM, Oh KH, Cho JG, Baek SK, Kwon SY, Jung KY, et al. Changes in voice- and swallowing-related
symptoms after thyroidectomy: one-year follow-up study. Ann Otol Rhinol Laryngol 2018;127:171-7.
PUBMED | CROSSREF

26. Exarchos ST, Lachanas VA, Tsiouvaka S, Tsea M, Hajiioannou JK, Skoulakis CE, et al. The impact of
perioperative dexamethasone on swallowing impairment score after thyroidectomy: a retrospective study
0f 118 total thyroidectomies. Clin Otolaryngol 2016;41:615-8.
PUBMED | CROSSREF

27. Waldron NH, Jones CA, Gan TJ, Allen TK, Habib AS. Impact of perioperative dexamethasone on
postoperative analgesia and side-effects: systematic review and meta-analysis. Br ] Anaesth 2013;110:191-200.
PUBMED | CROSSREF

28. ZhouH, Xu H, Zhang J, Wang W, Wang Y, Hu Z. Combination of dexamethasone and tropisetron before
thyroidectomy to alleviate postoperative nausea, vomiting, and pain: randomized controlled trial. World J
Surg 2012;36:1217-24.
PUBMED | CROSSREF

29. Doksred S, Sagen @, Npstdahl T, Raeder J. Dexamethasone does not reduce pain or analgesic consumption
after thyroid surgery; a prospective, randomized trial. Acta Anaesthesiol Scand 2012;56:513-9.
PUBMED | CROSSREF

30. Vidal Fortuny J, Sadowski SM, Belfontali V, Guigard S, Poncet A, Ris F, et al. Randomized clinical trial of
intraoperative parathyroid gland angiography with indocyanine green fluorescence predicting parathyroid
function after thyroid surgery. BrJ Surg 2018;105:350-7.
PUBMED | CROSSREF

https://doi.org/10.16956/jes.2021.21.3.61 69


http://www.ncbi.nlm.nih.gov/pubmed/32519635
https://doi.org/10.1017/S0022215120001024
http://www.ncbi.nlm.nih.gov/pubmed/18549890
https://doi.org/10.1016/j.surg.2008.02.006
http://www.ncbi.nlm.nih.gov/pubmed/24008089
https://doi.org/10.1016/j.surg.2013.06.039
http://www.ncbi.nlm.nih.gov/pubmed/19092351
https://doi.org/10.1097/SLA.0b013e31818c709a
http://www.ncbi.nlm.nih.gov/pubmed/20737495
https://doi.org/10.1002/hed.21543
http://www.ncbi.nlm.nih.gov/pubmed/24351352
https://doi.org/10.1177/000313481307901216
http://www.ncbi.nlm.nih.gov/pubmed/30425559
https://doi.org/10.2147/JPR.S172419
http://www.ncbi.nlm.nih.gov/pubmed/11736830
https://doi.org/10.1046/j.1445-1433.2001.02230.x
http://www.ncbi.nlm.nih.gov/pubmed/28184269
https://doi.org/10.4097/kjae.2017.70.1.64
http://www.ncbi.nlm.nih.gov/pubmed/29522149
https://doi.org/10.1001/jamaoto.2017.3378
http://www.ncbi.nlm.nih.gov/pubmed/22205465
https://doi.org/10.1007/s00464-011-2116-0
http://www.ncbi.nlm.nih.gov/pubmed/29298509
https://doi.org/10.1177/0003489417751472
http://www.ncbi.nlm.nih.gov/pubmed/26434490
https://doi.org/10.1111/coa.12547
http://www.ncbi.nlm.nih.gov/pubmed/23220857
https://doi.org/10.1093/bja/aes431
http://www.ncbi.nlm.nih.gov/pubmed/22146946
https://doi.org/10.1007/s00268-011-1363-5
http://www.ncbi.nlm.nih.gov/pubmed/22924169
https://doi.org/10.1111/j.1399-6576.2012.02654.x
http://www.ncbi.nlm.nih.gov/pubmed/29405252
https://doi.org/10.1002/bjs.10783

	Betamethasone to Prevent Symptomatic Hypocalcaemia and Other Complications after Total Thyroidectomy: a Case-control Study
	INTRODUCTION
	MATERIALS AND METHODS
	1. Statistical analysis

	RESULTS
	1. HC
	2. Predictors of patient-reported HS symptoms
	3. Other complications

	DISCUSSION
	CONCLUSION
	REFERENCES


