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ABSTRACT

Dexamethasone is commonly used for the prevention of post-
operative nausea and vomiting (PONV). It also has significant 
postoperative analgesic benefits. In spite of these advantages, 
it is seen that intravenous (IV) dexamethasone may affect the 
blood glucose profile of the patient and healing of wounds. We 
have studied the effects of IV dexamethasone administered at 
induction on blood glucose concentrations in adult, nondiabetic 
patients under general anesthesia (GA) for superficial surger-
ies, e.g., ear surgeries, breast surgeries, and hernia surgeries.
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INTRODUCTION

Intravenous dexamethasone is commonly used for the 
prevention of PONV.1-3 When administered at induction 
of anesthesia, it has been shown to improve the postop-
erative pain scores and reduce the need for postopera-
tive analgesics. It is also useful to reduce airway edema, 
angioedema, cerebral edema, alleviation of nerve damage, 
inhibition of anaphylactic reactions, and pain of IV propo-
fol administration.4-7 Intravenous dexamethasone also has 
a hyperglycemic effect, which may be compounded by 
the stress response of surgery via hypothalamo pituitary 
axis stimulation. This effect may vary according to the 

grade of surgery and has been documented in diabetic as 
well as in nondiabetic patients undergoing craniotomies, 
abdominal and gynecological surgeries.8-10 We aim to 
study the effect of dexamethasone, administered at induc-
tion for prevention of PONV, on blood glucose profile 
of nondiabetic patients undergoing superficial surgery.

MATERIALS AND METHODS

After approval of the institutional review board, 80 
American Society of Anesthesiologists (ASA) 1 and  
2 patients, who fulfilled inclusion criteria and scheduled 
to undergo superficial surgery under GA with endotra-
cheal intubation, were included in this prospective rand-
omized double-blind study. Superficial surgeries included 
otological surgeries, breast surgeries, and hernioplasties. 
Patients were randomly allotted to two groups by sealed 
envelope technique. Group I received IV dexamethasone 
and group II, the control group, received IV ondansetron 
for PONV. The anesthetist preparing the drugs loaded two 
syringes per patient. In group I, syringe 1 was filled with 
8 mg dexamethasone diluted with saline to a volume of 
4 mL while syringe 2 contained 4 mL saline. In group II,  
syringe 1 contained 4 mL saline while syringe 2 contained 
injection. ondansetron 0.12 mg/kg diluted with saline to 
a volume of 4 mL. The anesthetist conducting the case 
was blinded to the antiemetic drug administered. Tablet 
alprazolam 0.25 mg was given to all the patients on the 
night before surgery and tablet pantoprazole 40 mg on 
the morning of surgery. Blood glucose level (T0) was 
checked by a calibrated glucometer (One Touch Ultra Easy 
glucometer, Johnson & Johnson) when the patient was 
taken to the operation theater. Standard monitors were 
attached and an IV line was secured. Patient was given 
premedication in the form of IV midazolam 0.05 mg/kg,  
IV fentanyl 2 to 3 µg/kg followed by induction with IV  
pentothal sodium 5 to 7 mg/kg and IV vecuronium  
0.1 mg/kg. Four minutes later, intubation was carried 
out with MacIntosh laryngoscope blade 3 or 4 and Portex 
cuffed endotracheal tube of appropriate size. Once anes-
thesia was induced, the syringe labeled syringe no 1 was 
administered to the patients. Anesthesia was maintained 
with isoflurane in O2 and N2O 40:60. Blood glucose was 
monitored intraoperatively by the glucometer. The first 
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reading was noted, which was T0, i.e., just before induc-
tion. Thereafter, blood glucose was measured every hour, 
and the readings were noted as: T1—60 minutes, T2—120 
minutes, T3—180 minutes, and T4—240 minutes. All the 
patients received Ringer’s lactate as the IV fluid and blood 
glucose was controlled with IV human regular insulin 
only if glucometer reading was >200 mg/dL. Syringe 2 
was administered to the patients 30 minutes before the 
completion of surgery. Patients in our study were moni-
tored till 4 hours (240 minutes) since superficial surgeries 
are “day-care” procedures and follow-up beyond 4 hours 
would have been difficult.

Statistical Analysis

Data collection and entry were done in Microsoft Excel. 
Data analysis was done with the help of Statistical 
Package for the Social Sciences version 19. Mean, stand-
ard deviation (SD), median, and interquartile range were 
applied as tests for quantitative data. Comparison among 
study groups was done with the help of paired t-test, in 
the parametric, i.e., measurable data, p-value of less than 
5% was taken as significant.

RESULTS

A total of 80 patients were studied, 40 each in groups I  
and II. Table 1 shows the mean age, gender, and ASA 
status of the patients. The demographic data were compa-
rable between the groups as seen in Table 1 (demographic 
variables); Table 2 shows the trend of mean blood glucose 
over time; Graph 1 shows the trend of blood glucose levels 
in both the groups. Table 2 and Graph 1 show the trend 
of mean blood glucose levels at 0, 60, 120, 180, and 240 
minutes in both groups. The baseline blood glucose level 
in groups I and II did not differ significantly and were 
comparable. In group I, the rise in mean blood glucose 
from baseline was steeper as compared with the rise in 
mean blood glucose in group II. It was observed that from 
the first hour after induction, i.e., T1 onward, the mean 
blood glucose value in group I was significantly higher 
than the mean blood glucose in group II. These findings 
are confirmed with the help of Student’s t-test for inde-
pendent samples. The mean blood glucose at baseline and 
at various intervals was compared within each group as 
pairs and was analyzed by using paired t-test. The mean 
blood glucose in group I at 60 minutes was significantly 

raised as compared with the baseline. This significant rise 
in mean blood glucose was maintained up to 240 minutes 
in group I while in group II the mean blood glucose 
started rising significantly only at 180 minutes onward. 
The highest mean blood glucose was less than 113 mg/dL  
in group II and 152 mg/dL in group I.

DISCUSSION

We evaluated the blood glucose profile of 80 nondiabetic 
adult patients undergoing superficial surgery under 
GA in this randomized, controlled, double-blind study. 
Our aim was to study the effect of IV dexamethasone on 
blood glucose levels in these patients. Perioperative blood 
glucose varied significantly between dexamethasone and 
control. The difference in blood glucose was appreci-
able 60 minutes onward after administration of dexa-
methasone (124 mg/dL in the dexamethasone group and  
112 mg/dL in the control group). This difference in blood 
glucose despite being significant was never beyond  
200 mg/dL (152 mg/dL—240 minutes in group I and 
115 mg/dL—120 minutes in group II). The safety of 
dexamethasone prescribed for PONV in the perioperative 
setting in nondiabetic patients undergoing superficial 
surgery is emphasized in our study as well. The effect 
of single low-dose dexamethasone on the blood glucose 
profile has been studied by investigators varying across 

Table 1: Demographic variables

Groups
Mean age  
(years) ± SD

Gender ASA
Female Male 1 2

I 43.67 ± 13.88 22 18 29 11
II 47.37 ± 14.86 26 14 26 14
Total 45.52 ± 14.41 48 32 55 25

Table 2: Trend of mean blood glucose over time

Groups T0 T1    T2    T3    T4
I Mean 101.03 124.98    136.78    143.13    151.65

±SD 14.919 24.339    27.577    23.436    31.126
II Mean 102.03 112.48    115.75    113.58    112.08

±SD 16.178 14.622    21.215    16.421    16.114
Total Mean 101.53 118.73    126.26    128.35    131.86

±SD 15.471 20.918    26.637    25.006    31.670
p-value 0.775 0.007 <0.001 <0.001 <0.001

Graph 1: Trend of blood glucose levels in both the groups
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the perioperative period and across the broad specialties 
of surgery. The hyperglycemic response seen in major sur-
geries is attributed to the release of glucagon, epinephrine, 
and cortisol via hepatic gluconeogenesis and glycogen-
olysis.11 Hence, we included only superficial surgeries 
to have a minimal or uniform hyperglycemic response. 
Hans et al8 studied the effects of dexamethasone when 
given to nondiabetic patients and type II diabetic patients, 
who underwent abdominal surgery. They found that the 
blood glucose peaked 120 minutes after dexamethasone 
in both groups. Contrary to their results, our patients who 
received dexamethasone showed significantly elevated 
blood glucose levels 60 minutes onward, which coincided 
with the peak effect of dexamethasone, whereas in the 
control group, the ascending trend of blood glucose 
started 180 minutes onward. This could be because we 
selected superficial surgeries to minimize the effect of 
stress on the blood glucose levels and included only 
nondiabetic patients in our study. Also, our study had a 
control group, whereas Hans et al8 did not have a control 
group. They concluded that the percentage increase 
from the baseline was not different between the diabetic 
(25%) and the nondiabetic patients (30%). In our study, 
the highest percentage increase from baseline in group I 
was 50% (50 mg/dL), whereas it was 12% in group II. The 
patients receiving dexamethasone had a larger percent-
age increase as compared with the control group. These 
findings are also in concurrence with Abdelmalak et al.12 
They observed an increase in the blood glucose concen-
trations (86 mg/dL) from the baseline values in patients 
given dexamethasone, as compared with (58 mg/dL)  
the patients who did not receive dexamethasone, all 
patients being nondiabetic. We observed that there is 
a rise in the blood glucose concentrations in group I 
patients, which began at 60 minutes and then increased 
further, but never beyond 200 mg/dL. This is similar to 
Abdelmalak et al12 who in their study found an increase 
in blood glucose from incision to midpoint of surgery after 
which it attained a steady state. Lukins et al9 studied the 
effect of dexamethasone given preoperatively, intraopera-
tively, and none on the blood glucose profiles of nondia-
betic patients undergoing craniotomies and found that 
dexamethasone administered intraoperatively caused the 
largest increase in blood glucose concentrations above 
baseline values when compared with the other groups. 
This is similar to our group I who received dexamethasone 
at the beginning of surgery. Murphy et al10 conducted a 
randomized placebo-controlled study in 200 gynecologi-
cal surgeries where two doses of dexamethasone were 
administered in two different groups—early and late 
group and were compared with control. They concluded 
that the peak blood glucose concentration was similar in 
the dexamethasone as well as the control group with a 

peak occurring within 2 to 3 hours and stayed elevated till  
8 hours. The difference in the blood glucose profile in their 
study and ours could be due to the inclusion of gyneco-
logical laparoscopic surgeries in the study by Murphy  
et al.10 Bin Wang et al13 in their meta-analysis on the perio-
perative effects of dexamethasone concluded that prophy-
lactic dexamethasone administration decreased incidence 
and severity of PONV during the first postoperative 24 
hours. Dexamethasone 8 mg or more was more effec-
tive than 5 mg or less in prevention of PONV. Also, this 
dose of dexamethasone improved the pain scores in the 
postoperative period reducing the need for postoperative 
analgesics. Our results are in concurrence with Bin Wang 
et al13 wherein one patient in group I and two patients 
in group II had PONV. All three patients had undergone 
otological surgery. At the time of discharge from recovery 
room, mean postoperative pain score evaluated by visual 
analog scale was 2 to 3 in all patients of both groups. 
Thus, we found that all patients undergoing superficial 
surgery had an increasing trend of mean blood glucose. 
This was evident 180 minutes onward in the control 
group while those who received IV dexamethasone 
had a steeper rise in blood glucose evident 60 minutes 
onward and was statistically significant at all intervals 
thereafter. This hyperglycemic response was evident till 
240 minutes after which patients were discharged from 
the recovery room. The drawback of our study was that 
we have not studied blood glucose after the patients were 
shifted to the ward. We have studied only nondiabetic 
patients and hence further investigation should include 
diabetics undergoing superficial surgeries. The effect of 
dexamethasone on blood glucose in patients for surgery 
under regional anesthesia is worth exploring.

CONCLUSION

Intravenous dexamethasone administered to prevent 
PONV significantly increases the blood glucose levels 
as compared with controls in nondiabetic patients 
undergoing superficial surgery under GA. Since none of 
the patients needed treatment for hyperglycemia, dexa-
methasone should be considered favorably for reduction 
in PONV and postoperative pain. However, it should be 
used with caution in those who have deranged blood 
glucose levels, with timely monitoring of blood glucose.
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