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ABSTRACT:

Background: Post-operative sore throat (POST) is a frequent
complaint that occurs in 21-65% of patients receiving general anes-
thesia (GA) with endotracheal intubation. Effective prevention of
postoperative sore throat is thus needed. The inhaled corticosteroids
deliver the drug to the site of action without systemic effects. Dexame-
thasone is a potent synthetic glucocorticoid with anti-inflammatory ef-
fects.

Aim of work: To assess how far nebulized dexamethasone de-
creases the incidence of POST and hoarseness of voice.

Patients and Methods: This double blinded double armed placebo
controlled randomized clinical trial was conducted on 60 people divided
into 2 groups; Group D: 30 patients received dexamethasone 8 mg in 5
ml normal saline nebulized 15 minutes before general anesthesia and en-
dotracheal intubation. Group S: 30 patients received 5 ml normal saline
nebulization 15 minutes before general anesthesia and endotracheal in-
tubation.

Results: Patients’ characteristics (age, sex, weight, ASA and Mal-
lampati classification), duration of surgery, type of surgery, intuba-
tion attempts and site of endotracheal tube shows non-significant dif-
ference between both groups. Peri-nebulization hemodynamics, shows
non-significant difference between both groups as regards heart rate
and mean arterial blood pressure at all examined timings.

Conclusions: In our study the incidence of POST was 2 (6.7)
which mean that the pre-operative single dose of nebulized dexame-
thasone 8 mg effectively can attenuates the incidence and severity of
POST following GA with endotracheal intubation.

Key words: Post-operative sore throat, General anesthesia, Neb-
ulized dexamethasone decreases

INTRODUCTION:

Many factors leading to development of

Patients undergoing general anesthesia
with endotracheal intubation are suffering
from postoperative sore throat (POST)
which is considered minor postoperative
complication .

This complication is very annoying to
the patient and may cause significant post-
operative morbidity .

POST include trauma to Pharyngo-laryngeal
mucosa from laryngoscopy, placement of a
nasogastric tube, or oral suctioning. In addi-
tion, the cuff design and pressure may affect
tracheal mucosal capillary perfusion, and the
contact of the tracheal tube with the vocal
cords and posterior pharyngeal wall may re-
sult in edema or mucosal lesions ©.
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We are using many measures to de-
crease the incidence of POST include the
use of endotracheal tube with smaller size
with a low cuff pressure, use of topical lido-
caine and inhalation of steroids .

Steroids act as anti-inflammatory and
anti-edematous drugs so that they are widely
used in common practice. Dexamethasone is
one of a common potent synthetic glucocor-
ticoid; which when used in inhaled form will
decrease the severity and incidence of POST
and hoarseness of voice ©.

AIM OF THE WORK:

The purpose of this study is to assess
how far nebulized dexamethasone decreases
the incidence of POST and hoarseness of
voice.

PATIENTS AND METHODS:

Type of Study: Double blinded double
armed placebo controlled randomized clinical
trial.

Study Setting: Randomized sample for
population who were admitted for general
anesthesia with oral endotracheal intubation
in AIN-SHAMS university hospitals after
Ethical Committee approval.

Study Period: From 1/2/2018 to
1/10/2019.

Study Population: Patients undergoing
general anesthesia with endotracheal intuba-
tion for the following surgeries (Trabeculec-
tomy, ureteroscope, inguinal mesh hernio-
plasty and knee arthroscopy).

Inclusion Criteria:

= The patient selected according to ASA
status (ASA I).

Age range between 25 till 60 years old.
Both sexes

Weight range between 70 to 80 kg.
Normal blood glucose level.

Normal blood pressure.
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= Normal coagulation profile.
Exclusion Criteria:

= Patient refusal.

= |f the patient has any coagulopathy dis-
order or receiving any anticoagulant
drugs.

» Diabetic patients.

= Hypertensive patients.

= History of recent respiratory tract infec-
tion.

= Using steroids or NSAIDs on regular
base.

= Nasogastric tube insertion.

=  Expected difficult intubation and Mal-
lampati scoring Il or IV.
Sampling Method: Computer- generat-

ed random numbers in sealed opaque envel-

ops.

Sample Size: 60 patients divided into 2
groups.

Ethical Considerations: Patients sign
an informed consent for the study inclusion.

Study Procedures:

Pre anesthetic investigations and evalua-
tion were done for all patients. In the prepara-
tion room under local anesthesia, an intrave-
nous cannula was inserted, and midazolam 2
mg IV and pantoprazole 40 mg IV were given
to all patients. 15 min before induction, pa-
tients were randomly allocated using comput-
er- generated random numbers in sealed
opaque envelops into one of two groups ac-
cording to nebulized material; all the patients
received the same amount (5ml) and the same
color (crystal clear) of nebulized solution.

Group D: 30 patients received dexame-
thasone 8 mg (Decadron 8 mg, manufac-
tured by Organon Laboratories Limited,
Cambridge Science Park, Milton Road,
Cambridge, CB4 OFL, U.K. MARKETING
AUTHORISATION NUMBER(S) PL 0065/
5013R) in 5 ml normal saline nebulized 15
minutes before general anesthesia and endo-
tracheal intubation.
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Group S: 30 patients received 5 ml nor-
mal saline nebulization 15 minutes before
general anesthesia and endotracheal intuba-
tion.

After arrival in operation theatre, routine
monitoring was used for all patients includ-
ing noninvasive blood pressure, pulse oxi-
metry, capnography and electrocardiog-
raphy. Then lactated Ringer’s solution was
started 1.5 mL/kg/h. Then patients were pre-
medicated with intravenous fentanyl 2 mic
per kg body weight. Every patient was pre-
oxygenated for 3-5 minutes before induction
of anesthesia by intravenous titrated dose of
propofol 2-3 mg/kg, then 0.15 mg/kg cis-
atracurium was used for muscle relaxation
and assisted ventilation for 3 minutes was
maintained. Laryngoscopy was performed
by the same anesthesiologist for all patients
using a standard 3 or 4 Macintosh metal
blades. Then orotracheal intubation was
done using high volume low pressure single
use endotracheal tube (ETT) size 7.5 mm
and 7.0 mm in male and female patients re-
spectively. ETT position was confirmed and
secured. General anesthesia was maintained
by oxygen, isoflurane, cis-atracurium and
fentanyl as standard procedure. Mechanical
ventilation was adjusted to maintain end tid-
al carbon dioxide between 30 and 35 mmHg,
and anesthesia was maintained using isoflu-
rane 1.2% in oxygen 100% and top up doses
of cis-atracurium (maintenance dose) 0.03
mg/kg every 20 min. At the end of surgery,
inhalational anesthetic was turned off, mus-
cle relaxant was reversed by neostigmine
0.05 mg/kg and atropine 0.02mg/kg. Before
extubation, pharyngeal suction was done,
and the trachea was extubated when the pa-
tient was fully conscious. All patients re-
ceived oxygen through face mask after oper-
ation in post anesthesia care unit (PACU).

Postoperative period:

All patients in 2 groups were examined
postoperatively for the intensity of sore throat
which is defined as (redness of throat and pain
felt anywhere in throat especially during swal-

lowing) by a 4-point scale (0-3): [0 = no sore
throat, 1 = mild sore throat, 2 = moderate sore
throat (complains of sore throat on his/her
own), 3 = severe sore throat (change in voice
or hoarseness, associated with throat pain)].

Measurements:

1. Patients characteristics and surgical da-
ta: age, sex, body weight, ASA-PS,
Mallampati score, intubation attempts,
size of ETT, duration of surgical proce-
dure and type of surgical procedure,

2. Heart Rate (HR) and mean blood pres-
sure (MAP) were recorded: before, dur-
ing and just after nebulization.

3. All patients in 2 groups were examined
postoperatively for the intensity of sore
throat at 0, 1, 2, 4 hours postoperatively.
Sore throat was scaled on a 4-point
scale (0-3). Prevalence of sore throat
was done at 4th hour postoperative
(score >1).

4. Evaluation of other adverse effects,
such as nausea, vomiting and cough
specifically during the first postopera-
tive four hours.

Justification of sample size:

The primary outcome measure was that
the incidence and intensity of POST can be
attenuated by preoperative nebulization of
8mg of dexamethasone.

The sample size calculation was per-
formed using Epl-Info 2002 software statis-
tical package designed by World Health Or-
ganization (WHQ) and by Centers for Dis-
ease Control and Prevention (CDC).

The sample size was calculated as N >
29 based on the following considerations:
95% level of significance, 80% power of the
study, and 1:1 for each study groups to
demonstrate 30% decrease in the incidence
of POST with dexamethasone group com-
pared to the control group (46% according to
a previous study ©. One case was added in
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30 patients were recruited in each group.

Table 1 shows non-significant difference
between both groups as regards patients’ char-

acteristics (age, sex, weight, ASA and Mal-
lampati classification), duration of surgery,
type of surgery, intubation attempts and site of
endotracheal tube (P value >0.05).

Table 1: Demographic data and patients’ characteristics of both groups

Group D Group S P value
(n=30) (n=30)
Age (years) Mean * SD 38.87 £9.94 38.27 £9.93 0.816
Range 26-59 25-55
Sex Male 16 (35.3%) 13 (34.3%) 0.438
Female 14 (46.7%) 17 (56.7%)
Weight (kg) Mean + SD 76.13 + 3.03 75.07 + 3.25 0.193
Range 71-80 70-80
Mallampati classification MP | 18 (60%) 16 (53.3%) 0.602
MP 11 12 (40%) 14 (46.7%)
Duration of surgery Mean + SD 105 + 10.09 101.33 + 7.87 0.122
(min) Range 90-120 90-110
Type of surgery Trabeculectomy 9 (30%) 10 (33.3%) 0.552
Ureteroscope 5 (16.7%) 7 (23.3%)
Inguinal mesh 12 (40%) 7 (23.3%)
hernioplasty
Knee arthroscopy 4 (13.3%) 6 (20%)
Intubation 1 23 (76.7%) 21 (70%) 0.559
attempts 2 7 (23.3%) 9 (30%)
Size of 7mm 14 (46.7%) 17 (56.7%) 0.602
endotracheal 7.5 mm 16 (53.3%) 13 (43.3%)
tube

Table 2 shows non-significant difference between both groups as regards heart rate at all
examined timings (P value = 0.194, 0.288 and 0.348).

Table 2: Heart rate of both groups

Before During Just after
nebulization nebulization nebulization
Group D Mean 86.80 87.07 87.17
(n=30) +SD 8.97 9.69 9.38
Group S Mean 83.80 84.53 84.93
(n=30) ++SD 8.70 8.60 8.89
P value 0.194 0.288 0.348

Table 3 shows non-significant difference between both groups as regards Mean arterial
blood pressure at all examined timings (P value = 0.201, 0.189 and 0.244).

Table 3: Mean arterial blood pressure of both groups

Before During Just after
nebulization nebulization nebulization
Group D Mean 87.40 87.70 87.90
(n=30) +SD 8.90 9.87 10.55
Group S Mean 84.43 84.23 84.93
(n=30) +SD 8.88 10.34 8.89
P value 0.201 0.189 0.244

In our study, the prevalence of sore throat at 1%, 2" and 3™ hour postoperative was signif-
icantly decreased in group D compared to group S (13.3% vs 53.3%, P<0.001) and at 4™ hour
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postoperative was significantly decreased in group D compared to group S (6.7% vs 50%,

P<0.001).

Table 4: Prevalence of sore throat of both groups
Group D Group S P value
(n=30) (n=30)

Sore throat 1h 4 (13.3%) 16 (53.3%) <0.001*
2h 4 (13.3%) 16 (53.3%) <0.001*
3h 4 (13.3%) 16 (53.3%) <0.001*
4h 2 (6.7%) 15 (50%) <0.001*

*significant as P value < 0.05

Table 5 shows significant increase in group S than group D at all examined timings as re-
gards intensity of sore throat (P = 0.009, 0.007, 0.008 and 0.003).

Table 5: Intensity of sore throat of both groups

0 1lh 2h 4h

Group D Median 0.00 0.00 0.00 0.00

(n=30) Range 0-2 0-2 0-2 0-1

Group S Median 1.00 1.00 1.00 0.50

(n=130) Range 0-3 0-3 0-3 0-3
P value 0.009* 0.007* 0.008* 0.003*

*significant as P value < 0.05

DISCUSSION:

Postoperative sore throat (POST) is con-
sidered a minor postoperative complication
that occurs in 21-65% of patients receiving
general anesthesia with endotracheal intuba-
tion. It may be very distressing to the patient
and may cause significant postoperative
morbidity ®. Many modalities of treatment
have been tried to abolish this complication,
both pharmacological and non pharmacolog-
ical. Steroids have anti-inflammatory func-
tions and are widely used in common prac-
tice. The inhaled corticosteroids deliver the
drug to the site of action where it is used in
patients with airway diseases without sys-
temic effects. Dexamethasone is a potent
synthetic  glucocorticoid  with  anti-
inflammatory effects ©.

The purpose of this study is to estimate
how far nebulized dexamethasone decreases
the incidence of POST and hoarseness of
voice.

This double blinded double armed pla-
cebo controlled randomized clinical trial was
conducted on 60 people divided into 2

groups; Group D: 30 patients received dex-
amethasone 8 mg in 5 ml normal saline neb-
ulized 15 minutes before general anesthesia
and endotracheal intubation. Group S: 30
patients received 5 ml normal saline nebuli-
zation 15 minutes before general anesthesia
and endotracheal intubation.

As regards patients’ characteristics (age,
sex, weight, ASA and Mallampati classifica-
tion), duration of surgery, type of surgery,
intubation attempts and site of endotracheal
tube shows insignificant difference between
both groups.

Also, as regards Peri-nebulization he-
modynamics, show insignificant difference
between both groups as regards heart rate
and mean arterial blood pressure at all exam-
ined timings.

As regards the prevalence and severity of
sore throat at 4™hour postoperatively was sig-
nificantly decreased in group D compared to
group S.

Also, as regards Postoperative complica-
tions during the 1st 4hours postoperative in
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both groups show insignificant difference
between both groups as regard nausea, vom-
iting and cough.

In agreement with our results,"” A pro-
spective interventional study that included
80 patients. The patients were assigned to
two groups, 40 patients in each group: the
dexamethasone group (D) which received
nebulized dexamethasone 8 mg 1 h before
surgery and the control group (S) which re-
ceived saline nebulizer instead. Assessment
of postoperative sore throat, nausea and
vomiting, odynophagia, and change of voice
was used as an outcome comparative tool.
They reported a significant preference of
outcome values in the dexamethasone group
as Sore throat mean and medians were less
at all-time intervals. In that study, in the D
group, the incidence of POST was 27.5%
(11 out of 40 patients) compare to 72.5% (35
out of 40 patients) in the S group. While in
our study the incidence was 2 (6.7%).There
were no hemodynamic changes between
both groups.

The results of ® study is in accordance
to ours regarding showing reduction in the
incidence and severity of POST in the dex-
amethasone group. Group D: Patients re-
ceived dexamethasone 8 mg (2 ml) with 3
ml of normal saline (total volume of 5 ml)
for nebulization and Group K: Patients re-
ceived ketamine (preservative free) 50 mg (1
ml) with 4 ml of normal saline (total volume
of 5 ml) for nebulization. After 15 min of
nebulization, induction was done, The sever-
ity of POST was graded on a 4-point scale
(0-3). The incidence of POST in that study
was five patients (10%) in Group D and 14
patients (28%) in Group K.

In contrast to our study © a prospective,
study, data were collected from children (6-
16 years) undergoing surgeries. The patients
were allocated into 3 equivalent groups (36
patients each). Preoperative nebulization
was performed for all patients. Group M re-
ceived 40 mg/kg magnesium sulphate, group
K received 1 mg/kg ketamine, and group D
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received 0.16 mg/kg dexamethasone. They
concluded that Preoperative nebulization
with ketamine was more effective in reduc-
ing the intensity of POST in pediatric pa-
tients postoperatively without systemic ad-
verse effects. The controversy may be due to
smaller dose 0.16 mg of received dexame-
thasone. In accordance with our results
demonstrated that no significant differences
in the MAP and HR were observed among
groups of ketamine, magnesium and dexa-
methasone at any of the examined time
points and the difference among the three
groups in post-operative complications was
non-significant. Number of patients with
POST 15 (41.67%) in K group, 25 (69.44%)
in M group and 24(66.67%) in D
group. Side effects in the form of vomiting
appeared more often in the magnesium
group (3 cases) and ketamine group (2 cas-
es). While on the other hand, the dexame-
thasone group showed no cases of vomiting
(p-value= 0.238) .That was statistically non-
significant although clinically significant.

In contrast to our study, %, have report-
ed an incidence of 27.5% of POST in the
dexamethasone group in their study on nebu-
lized dexamethasone versus MgSO4 in the
prevention of POST. When compared to
their study, our study showed an incidence
of 6.7% in the dexamethasone group which
was much lower. They found incidence of
POST was 27.5% in group D and 57.5% in
group M and the difference was statistically
significant at all times of assessment. None
of the patients in group D had postoperative
hoarseness or cough or any adverse effects
which were clinically and statistically not
significant. No hemodynamic changes in
both groups.

In agreement to our results, ® who a
studied of 120 ASA I-11 patients of both sex-
es aged 25-60 years. Patients were randomly
assigned into one of the two groups of 60
patients each: group D received dexame-
thasone 8 mg in 5 ml normal saline nebuliza-
tion and group S (the control group) re-
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ceived normal saline in 5 ml nebulization 15
min before general anesthesia and endotra-
cheal intubation. They demonstrated that a
single dose of 8 mg of nebulized dexame-
thasone reduced the incidence and severity
of POST at 0, 2, 4, 6, and 12 h post-
extubation. The incidence and severity of
POST were graded using a four-point scale
(0-3) and was significantly lower in group D
than in group S at the following time inter-
vals: 0 h (immediately after extubation) (P =
0.024); 2 h after extubation (P = 0.009); 4 h
after extubation (P = 0.000); 8 h after extu-
bation (P = 0.000); and 12 h after extubation
(P = 0.002). However, there was no signifi-
cant difference at 24 h after extubation (P =
0.513). Patients of the two groups remained
hemodynamically stable with no adverse
effects during the entire study period.

There are few limitations of our study.
First, we were unable to measure serum con-
centrations of the study drugs, dexame-
thasone to monitor drug levels during the
study period due to lack of feasibility in our
institute. Second, the scale used to assess the
POST score was a subjective scale and may
be associated with bias. Third, the present
study didn't compare the effect of different
doses of dexamethasone. Lastly, Sample size
was small and may need further studies with
increasing sample size.

We conclude from our study that the
pre-operative single dose of nebulized dex-
amethasone 8 mg effectively attenuates the
incidence and severity of POST following
GA with endotracheal intubation.

Conclusions:

We conclude from our study that the
pre-operative single dose of nebulized dex-
amethasone 8 mg effectively attenuates the
incidence and severity of POST following
GA with endotracheal intubation.
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