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Abstract

Postoperative pain and nausea and vomiting (PONV) are common complications following thyroidectomy. This
prospective, double-blind study evaluated the efficacy of a single dose of dexamethasone in mitigating these
postoperative adverse effects. Sixty patients undergoing thyroidectomy were randomized into two groups: a
dexamethasone group and a control group. The dexamethasone group received a single dose of 8 mg intravenously,
while the control group received saline. Postoperative pain was assessed using a visual analog scale (VAS), and PONV
was recorded. The results demonstrated that dexamethasone significantly reduced both postoperative pain and the
incidence of PONV. These findings suggest that a single dose of dexamethasone is a simple, safe, and effective strategy
for improving postoperative outcomes in thyroidectomy patients.
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1. Introduction

Thyroidectomy is a surgical procedure that often leads to postoperative nausea and vomiting (PONV), with an incidence
of up to 70-80% when no preventive measures are taken [1,2],. Additionally, patients may experience moderate to
severe pain.

PONV and pain are major sources of postoperative discomfort. Moreover, PONV can increase the risk of postoperative
bleeding, airway obstruction, and the need for additional surgery, emphasizing the importance of preoperative
prevention.

Dexamethasone is widely used to prevent PONV during surgery. Numerous studies have shown its effectiveness when
administered at the start of general anesthesia [3,4].

While the analgesic effects of dexamethasone have been investigated, the results have been inconsistent. Skjelbred et
al. first demonstrated the analgesic effect of glucocorticoids on acute pain in 1982 [5].. Since then, various clinical trials
have explored this effect and the optimal dosage.

The primary goal of our study was to evaluate the impact of a single dose of dexamethasone on postoperative pain and
nausea and vomiting.
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2. Material and methods

This prospective, observational, double-blind study was conducted at the Anesthesiology Department of the Med V
Military Instruction Hospital in Rabat, Morocco.

After obtaining ethical approval from the local ethics committee and informed consent from participants, patients
classified as American Society of Anesthesiologists (ASA) physical status I and II, scheduled for total or partial
thyroidectomy for benign disease under general anesthesia, were included. Patients under 18 years of age, those with
insulin-dependent diabetes mellitus, thyroid malignancy, a history of prior cervical surgery, chronic pain, a history of
postoperative nausea and vomiting (PONV) after minor surgery, or those who had received antiemetic treatment within
48 hours prior to surgery were excluded.

Included patients were randomized into two groups: a dexamethasone group, where a single dose of 8 mg
dexamethasone diluted in 10 ml was administered intravenously, and a control group, where 10 ml of saline was
administered intravenously. The randomization sequence was computer-generated and concealed in sealed envelopes.
Upon entering the operating room, a nurse opened the envelope and prepared the assigned solution. All administrations
were performed by the anesthesiologist, who was blinded to the solution type, after the completion of anesthesia
induction. On the day of surgery, after preoperative fasting, patients underwent standard monitoring, including
electrocardiography, pulse oximetry, and non-invasive blood pressure monitoring. A peripheral intravenous catheter
(18G) was inserted, and volume replacement with isotonic saline (250 ml) was initiated. After preoxygenation,
anesthesia was induced with fentanyl (2.5 pg/kg) and propofol (3 mg/kg). After successful mask ventilation, a dose of
cisatracurium (0.15 mg/kg) was administered. Tracheal intubation was attempted 3 minutes later. Following
intubation, patients were mechanically ventilated. Anesthesia maintenance was provided using a mixture of isoflurane
(1%) and nitrous oxide (50%). Thirty minutes before the end of the procedure, postoperative analgesia was provided
to all patients with paracetamol (1 g/6 hours). Extubation was performed in the post-anesthesia care unit.

The primary outcome measure was postoperative pain assessed using the visual analog scale (VAS). This assessment
was performed at 0, 4, 8, 12, 24, and 48 hours postoperatively. Ketoprofen and morphine were used as rescue analgesics.
For patients with a VAS score > 3, a slow intravenous infusion of ketoprofen (100 mg) was administered. The maximum
dose of ketoprofen was limited to 200 mg over 24 hours. If additional analgesia was required, morphine was titrated
(0.2 mg bolus). Secondary outcomes included the need for rescue analgesics, postoperative nausea and vomiting, the
need for antiemetics, and postoperative complications. Postoperative nausea and vomiting were assessed using a 4-
point ordinal scale (0 = no nausea, 1 = mild nausea, 2 = moderate nausea, 3 = vomiting). In case of postoperative nausea
and vomiting, antiemetic treatment (droperidol or ondansetron) was administered.

Statistical analysis was performed using SPSS for Windows, version 13 (SPSS, Inc., Chicago, IL, USA). Qualitative
variables were analyzed using the Chi-square test, quantitative variables using the Student's t-test, and continuous
variables using analysis of variance (ANOVA). A p-value < 0.05 was considered statistically significant.

3. Results

This prospective, observational, double-blind study was conducted at the Anesthesiology Department of the Med V
Military Instruction Hospital in Rabat, Morocco.

After obtaining ethical approval from the local ethics committee and informed consent from participants, patients
classified as American Society of Anesthesiologists (ASA) physical status I and II, scheduled for total or partial
thyroidectomy for benign disease under general anesthesia, were included. Patients under 18 years of age, those with
insulin-dependent diabetes mellitus, thyroid malignancy, a history of prior cervical surgery, chronic pain, a history of
postoperative nausea and vomiting (PONV) after minor surgery, or those who had received antiemetic treatment within
48 hours prior to surgery were excluded.

Included patients were randomized into two groups: a dexamethasone group, where a single dose of 8 mg
dexamethasone diluted in 10 ml was administered intravenously, and a control group, where 10 ml of saline was
administered intravenously. The randomization sequence was computer-generated and concealed in sealed envelopes.
Upon entering the operating room, a nurse opened the envelope and prepared the assigned solution. All administrations
were performed by the anesthesiologist, who was blinded to the solution type, after the completion of anesthesia
induction. On the day of surgery, after preoperative fasting, patients underwent standard monitoring, including
electrocardiography, pulse oximetry, and non-invasive blood pressure monitoring. A peripheral intravenous catheter
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(18G) was inserted, and volume replacement with isotonic saline (250 ml) was initiated. After preoxygenation,
anesthesia was induced with fentanyl (2.5 pg/kg) and propofol (3 mg/kg). After successful mask ventilation, a dose of
cisatracurium (0.15 mg/kg) was administered. Tracheal intubation was attempted 3 minutes later. Following
intubation, patients were mechanically ventilated. Anesthesia maintenance was provided using a mixture of isoflurane
(1%) and nitrous oxide (50%). Thirty minutes before the end of the procedure, postoperative analgesia was provided
to all patients with paracetamol (1 g/6 hours). Extubation was performed in the post-anesthesia care unit.

The primary outcome measure was postoperative pain assessed using the visual analog scale (VAS). This assessment
was performed at 0, 4, 8, 12, 24, and 48 hours postoperatively. Ketoprofen and morphine were used as rescue analgesics.
For patients with a VAS score > 3, a slow intravenous infusion of ketoprofen (100 mg) was administered. The maximum
dose of ketoprofen was limited to 200 mg over 24 hours. If additional analgesia was required, morphine was titrated
(0.2 mg bolus). Secondary outcomes included the need for rescue analgesics, postoperative nausea and vomiting, the
need for antiemetics, and postoperative complications. Postoperative nausea and vomiting were assessed using a 4-
point ordinal scale (0 = no nausea, 1 = mild nausea, 2 = moderate nausea, 3 = vomiting). In case of postoperative nausea
and vomiting, antiemetic treatment (droperidol or ondansetron) was administered.

Statistical analysis was performed using SPSS for Windows, version 13 (SPSS, Inc., Chicago, IL, USA). Qualitative
variables were analyzed using the Chi-square test, quantitative variables using the Student's t-test, and continuous
variables using analysis of variance (ANOVA). A p-value < 0.05 was considered statistically significant.

4. Discussion

This study confirms the analgesic and antiemetic effects of dexamethasone in elective thyroidectomy. The mechanism
underlying postoperative nausea and vomiting (PONV) after this type of surgery is not fully understood. Some clinical
and experimental studies hypothesize that mechanical and humoral stimulation of chemoreceptors during surgical
manipulation of the cervical region is the cause of PONV [1,6]. The preventive effect of dexamethasone on PONV is now
well-established. This effect was previously demonstrated by a meta-analysis conducted by Henzi et al. in 2000 [7].
Since then, a series of studies have corroborated this result in both children and adults. Moreover, the effect of
dexamethasone is additive to that of droperidol and 5-HT3 receptor antagonists such as the setrons [8,9]. The
mechanism by which glucocorticoids act on nausea and vomiting is not completely understood, but it is probably partly
related to the central and peripheral inhibition of inflammatory mediators and the inhibition of 5-HT3 receptors [10].
Setrons can be used for the prevention of PONV; however, their use is limited by their high cost and side effects. Our
study confirms the reduction in the incidence and severity of PONV, as well as the need for antiemetics after
thyroidectomy in patients who received 8 mg of dexamethasone after induction.

Thyroidectomy is a surgery associated with moderate postoperative pain. In one study, the mean VAS score after
thyroidectomy was 5, and 48% of patients had a VAS score greater than 6 [11]. The results of previous studies evaluating
the analgesic effects of corticosteroids postoperatively remain controversial. While the analgesic effect has been
confirmed in some types of surgery such as dental surgery and laparoscopic cholecystectomy [12], other studies have
found no benefit to the use of dexamethasone in the prevention of postoperative pain after minor surgery [13]. Our
study found that a single dose of dexamethasone decreased postoperative pain scores and limited the need for
analgesics in the first 48 postoperative hours. Our results are in line with a meta-analysis showing a reduction in pain
scores and analgesic consumption with the use of dexamethasone in thyroidectomy during the first 24 postoperative
hours [14].

The analgesia produced by corticosteroids results from several mechanisms. By inhibiting phospholipase A2, steroids
block the action of cyclooxygenases and lipoxygenases, and thus the synthesis of prostaglandins and leukotrienes, which
play a role in inflammatory and painful processes [15]. Other effects contributing to analgesia include the inhibition of
neuropeptide release from nerve endings and the transmission of nociceptive signals by C fibers and ectopic discharges
of injured nerves [16]. The decrease in vasodilation and capillary extravasation attenuates edema and pain related to
increased pressure in closed tissue compartments [17] and inhibits leukocyte mediators of inflammatory hyperalgesia
[15].

The major concern regarding the use of steroids for the prophylaxis of pain and PONV is the occurrence of side effects
such as infections, delayed wound healing, and glucose intolerance observed after long-term corticosteroid therapy
[18]. In a study involving 102 patients evaluating a single dose of dexamethasone in thyroidectomy, the authors noted
a significantly higher incidence of hyperglycemia in the dexamethasone group compared to the control group only in
the first eight postoperative hours, without other complications [19]. On the other hand, two meta-analyses evaluating
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the perioperative administration of high doses of corticosteroids found no adverse effects [7,20]. In our study, no side
effects were noted.

5. Conclusion

This study provides strong evidence for the efficacy of a single dose of dexamethasone in reducing both postoperative
pain and nausea and vomiting in patients undergoing thyroidectomy. The drug's dual analgesic and antiemetic
properties make it a valuable adjunct to standard perioperative care. By implementing this simple and cost-effective
intervention, clinicians can significantly improve patient comfort and recovery following thyroidectomy. Further
research may explore optimal dosing strategies and the potential synergistic effects of dexamethasone with other
antiemetic agents.
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