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ABSTRACT

Background and aims: In order to reduce endotracheal tube (ETT) induced emergence phenomenon
at extubation which involves postoperative sore throat (POST), cough, hoarseness, dysphagia and
hemodynamic changes , we evaluated the efficacy of vegetable gum based (VGB) Lubic gel lubrication
alone or in combination with 4% intracuff alkalinized lignocaine (IAL). The vegetable gums in the gel
appear to be of special significance.

Methodology: 100 patients undergoing surgical procedures under general anesthesia were randomly
allocated to 4 groups of 25 each. In Group C (control group) patients, the ETT cuffs were inflated with
air and lubricated with normal saline. In Group G, the cuffs were inflated with air, while in Group L and
LG, cuffs were filled with TAL. The Group G and LG cuffs were lubricated with VGB lubricant gel while
Group L cuffs were lubricated with normal saline. During the post-extubation period POST was studied
using Visual Analogue Scale (VAS) at 15 min, 1, 2, 3 and 24 h. Incidence of cough, dysphagia, hoarseness
and hemodynamic changes was recorded and compared.

Results: The mean VAS scores for POST were found to be the least in Group LG (12.6 * 7.08) compared
to Groups C (33.8 = 9.38), G (32.52 = 2.11) and Group L (21.6 *+ 12.30) over 24 h. Incidence of cough,
dysphagia, hoarseness and hemodynamic changes was least in Group LG compared to others.

Conclusion: VGB gel lubrication combined with IAL enhanced the effect of IAL, than IAL or VGB gel
lubrication alone thus proving most effective in preventing emergence phenomenon at extubation.
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INTRODUCTION mucosal erosions due to endotracheal tube

Sore throat continues to be an undesirable sequelae
of endotracheal intubation with an incidence of 30-
70%.! The causative factors described are tracheal
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(ETT) cuff, trauma due to intubation or mucosal
dehydration.? The occurrence of ETT induced
sore throat, coughing, hoarseness, dysphagia and
hemodynamic changes at extubation are together
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described as tracheal tube induced emergence
phenomenon.>* Safety and efficacy ofintracuff
alkalinized lignocaine (IAL) in preventing
emergence phenomenon has been shown by in
vitro and in-vivo studies**So alsoLubrication of ETT
with lignocaine jelly/spray and K-Y jelly, a water
soluble jelly in preventing sore throat has been
studied and compared. %’Further it has been shown
that combination of water soluble K-Y jelly with IAL
is effective in preventing emergence phenomenon
at extubation.® However ingredients of K-Y jelly
being purelysynthetic could be harmful to mucous
membranes.’With this background we conducted
a studywith the vegetable gum based(VGB) water
soluble gellubrication in combination with IALto
find outthe effectiveness of the VGB gel in reducing
ETT induced emergence phenomena.

Ourprimary objective was to evaluate the efficacy
of lubrication of ETT cuffs with vegetable gum
based (VGB) gel and use of intracuff alkalinized
lignocaine(IAL) either alone or in combination
in preventing postoperative sore throat in adult
patients undergoing surgeries under general
anesthesia lasting for more than one hour.
Prevention of hoarseness and dysphagia in the
postoperative period, coughing and hemodynamic

changes at extubation were the secondary
objectives.
METHODOLOGY

This prospective randomized controlled study
was conducted after obtaining institutional ethical
committee approval and written informed consent
from patients. 100 adult patients of ASA (American
Society of Anesthesiologists) physical status grade
I and II, scheduled to undergo elective surgical
procedures lasting for more than 1 hour under
were studied over a period of one year.

Patients belonged to both sexes, between 18-60
years, smokers being included. Patients with ASA
grade III and IV, those with upper respiratory
tract infection, sore throat, chronic obstructive
lung disease, bronchial asthma, predicted difficult
intubation, cardiovascular disease and hypertension
were excluded from the study.Patients were
randomly allocated to 4 groups using a random
number table.

Group- C (control), the cuffs were inflated with air
and lubricated with normal saline.

Group- G, the cuffs were inflated with air and
lubricated with VGB gel.

Group-L, the cuffs were inflated with alkalinized 4%
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lignocaine and lubricated with normal saline.

Group- LG, cuffs were inflated with alkalinized 4%
Lignocaine and lubricated with VGB gel.

Our primary objective was reduction of sore throat.
Based on the previous studies’?® we postulated that
IAL and VGB gel lubrication together would reduce
the incidence of sore throat by 25- 30% when
compared to control group and the calculated
sample size was 24 that would permit a type I error
of a = 0.05, confidence level of 95%,type II error
of B = 0.05 and power of 80%. Enrollment of 25
patients in each group was done. There were no
drop outs.

One ml of 7.5% of sodium bicarbonate was added
to 5ml of 4% lignocaine to prepare alkalinized
lignocaine. The VGB gel used was “Lubic™ gel”
(Neon Laboratories limited, India) which is a
water soluble, vegetable gum based gel. Polyvinyl
chloride ETTs (Portex®) with high volume, low
pressure cuffs were used. For females 7mm and for
males 8 mm internal diameter sizes were used.

The patients were not aware as to which group
they were allocated. The patients were taught
about the use of visual analogue scale during
preoperative visit. Interventions were carried
out by one anesthesiologist and the outcome
parameters were noted by another anesthesiologist
who was not present during intubation. All patients
received tab diazepam 5 mg orally the night before
and on the morning of surgery. In the operating
room after adequate intravenous (IV) access,
application of standard monitors, premedication
with glycopyrrolate 0.01 mg/kg, buprenorphine 3
ng/kg and preoxygenation, patients were induced
with 5 mgkg of 2.5% thiopentone sodium.
Endotracheal intubation was carried out under
I.V succinylcholine 2 mg/kg. The ETT cuffs were
inflated and lubricated as per random allocation of
the groups. Anesthesia was maintained with nitrous
oxide (N,0) and oxygen (65:35), halothane (0.5%)
and vecuronium on controlled ventilation.

On the conclusion of surgery, neuromuscular block
was reversed with intravenous glycopyrrolate 0.01
mg/kg and neostigmine 0.05 mg/kg.

After ensuring all the reversal criteria, patients were
extubated. Intactness of the protective cough reflex
and gag reflex were noted during throat suctioning.
Presence of coughing, bucking, hoarseness of
voice, difficulty in swallowing, and complications
like laryngospasm/ bronchospasm were noted.

Hemodynamic parameters viz. pulse, blood

423



vegetable gum based gel lubrication of endotracheal tube cuffs

pressure and oxygen saturation were noted at the
time of extubation. The ETT cuffs were examined
for any signs of rupture.

Sore throat was measured using visual analogue
scale (VAS-0-100mm; score 0- no sore throat and
score100- worst sore throat)following extubation
periods of 15 minutes, 1hour, 2hours, 3hours and
24 hours.

The 4 groups were compared for age, sex, weight
distribution, duration of surgery, distribution of
smokers, hemodynamic changes at extubation and
severity of sore throat as per VAS scale. Presence
or absence of cough at extubation was recorded as
yes or no when patient either coughed or not while
breathing regularly or irregularly while deflating
the cuff or extubation. Dysphagia and hoarseness
were noted and the recorded using binary scale
(Yes/No). SPSS software, version 20 was used for
statistical analysis. Analysis of variance (ANOVA) was
used to find statistical difference for age, weight,
duration of surgery. Chi-square test was used to find
difference in sex distribution and distribution of
smokers. Student’s ‘t’ test was used for parametric
data. Chi-square/Fishers exact test was used to find
significant differences between the percentages
of dysphagia, coughing and hoarseness. Tukey

Krammer multiple comparison test was used for
intergroup comparisons of sore throat, showing
significance of ‘q’ value > 3.706 as p < 0.05. Ap <
0.05 was considered to be statistically significant.
Data were presented as mean * standard deviation
(SD) and percentage.

RESULTS

All the 4 groups were similar in the demographic
parameters, distribution of smokers and duration
of surgery (Table 1).

The overall incidence of sore throat among the
study group ranged from none to up to 80% (Figure
1). In Groups C and G, where the common factor
was air inflation of cuff with different lubricants,
the incidence of sore throat was significantly less in
Group G but the severity of sore throat as assessed
by VAS was not significantly different. When Group
L and G were compared, though there was no
significant difference in the incidence of sore throat
between the two groups, the VAS scores were
significantly less in Gr L indicating that intracuff
lignocaine alone if more effective than Gel alone.
(Figure 1; Table 2).

In Groups G and LG, i.e gel lubrication being

Table 1: Comparison of demographic variables, distribution of smokers and duration of Surgery.

Group L Grnup LG .
R A A

Age(Yrs)(Mean = SD") 38.56 = 10.89 | 40.9 = 10.00 384 =105 355+ 10.6 Anova P>0.05
F=1.11
Sex (M : F) 10:15 10:15 10:14 12:13 Chi-Square P>0.05
1.53
Weight(Kg) 55.42 +3.26 | 54.32 + 7.56 5458 + 4.21 53.97 = 5.21 Chi-Square P> 0.05
(Mean = SD) 0.951
Smokers : Non-smokers 10:15 9:16 9:16 12:130 Chi-Square P> 0.05
0.8352
Duration of surgery (Min) | 113.4 =24.9 | 1154 £ 2470 | 111.8 £ 31.08 | 110.4 = 32.65 Anova P> 0.05
(Mean = SD) F=0.289

*SD- Standard deviation

Table 2: Comparison of incidence of sore throat among the groups (calculation based on data in Figure 1)

Group C vs. Group G p < 0.05 p < 0.05 p < 0.05 p < 0.05 p > 0.05
Group C vs. Group L p < 0.001 p < 0.001 p < 0.001 p < 0.0001 p < 0.05
Group C vs. Group LG p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001
Group G vs. Group L p > 0.05 p > 0.05 p > 0.05 p < 0.05 p > 0.05
Group G vs. Group LG p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001
Group L vs. Group LG p <0.05 p < 0.01 p < 0.05 p < 0.01 p < 0.05
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common for differently inflated cuffs,
there was significant reduction of both
incidence and severity of sore throat.
In Groups L and LG, where intracuff
lignocaine being common to differently
lubricated cuffs, both the incidence and
severity of sore throat was significantly
less in Group LG. Sore throat incidence
was reduced nearly 90% in Group LG and
40-50% reduction was seen with Gel alone
compared to control group (Figure 1).

Hoarseness, dysphagia and cough and
were significantly less in Group LG and
Group L as compared to control group
(Tables 5; Figures 2, 3 & 4). Protective
reflexes viz. gag reflex, swallowing and
cough reflex were intact. There were no
incidence of laryngospasm, bronchospasm
or cuff rupture in any of the groups.

Hemodynamic changes at extubation with
respect to baseline were significantly less
in Groups L and LG but not Group G when
compared to control group (Figure 4).

DISCUSSION

Our study showed that combined use of
vegetable based gel lubrication along with
IAL was superior to either IAL or saline/
VGB gel lubrication alone in preventing
emergence phenomenon at extubation.
Mucosal damage occurring at cuff level
is thought to be an important factor for
occurrence of sore throat subsequent to
slow rise of cuff pressure in the air-filled
cuffs during N,O anesthesia.'*'" Laryngeal
epithelial  inflammation, metaplasia,
dysplasia and wupper airway hyper-
reactivity already developed in chronic
smokers is further exacerbated by GA and
tracheal intubation resulting in respiratory
complications;'*!* as a matter of fact, we
did include smokers in our study and
with comparable distribution of smokers/
nonsmokers among all the groups.

The Lubic™ gel used in the study for
lubrication of the tracheal tubes is a water
soluble gel that contains combination of
synthetic and vegetable gums.'¢ Vegetable
gums are hydrophilic and gel forming
in nature. Being non-toxic, stable,
biocompatible and easily available, they
are considered as versatile and novel
excipients in drug delivery systems for
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Table 3: VAS (visual analogue scale 0-100 mm) scores for sore throat (mean =+ standard deviation)

Group C 46.8 + 12.15 42.6 + 7.65 41 = 7.21 40.4 = 7.05 33.8 = 9.38
Group G 36.12 = 14.13 3512 = 13.22 33.72 = 12.96 33.52 = 12.81 32.52 = 2.11
Group L 25.6 = 16.02 24.2 = 14.83 22.8 £13.39 22.2 = 13.54 21.6 =12.30
Group LG 15.00 = 9.46 13.8 =7.25 13.4 £7.02 12.2 = 6.30 12.6 £ 7.08

Table 4: Comparison of severity of sore throat among the groups - intergroup comparisons

__ Grows | dsmin e s e L 2dhs

P < 0.05 P> 0.05 P > 0.05 P > 0.05 P> 0.05
Group C vs. Group & q=4.054 q=3.324 q=3.436 1=3.290 4=0.612
roup G vs. Group L P < 0.01 P < 0.001 P < 0.001 P < 0.01 P < 0.001
: q=8.048 q=8.1777 4=8.590 q=8.702 4=5.839

P < 0.001 P < 0.001 P < 0.001 P < 0.001 P < 0.001

Group C vs. Group LG q=12.07 q=12.79 q=13.02 q=13.48 q=10.14
G006 vS. Groun L P < 0.05 P < 0.01 P < 0.01 P < 0.01 P < 0.01
plavs. Group q=3.994 q=4.853 q=5.154 q=5.412 q=5.227

P < 0.001 P < 0.001 P < 0.001 P < 0.001 P < 0.001

Group G vs. Group LG 1=8.018 q=9.475 =951 4=10.19 q=9.534
Groun L vs. Group LG P <0.05 P < 0.01 P < 0.05 P <0.01 P < 0.05
pLvs.faroup q=4.024 q=4.622 q=4.437 q=4.781 q=4.308

Tukey Kramer multiple comparison test was used to compare the parameters between groups. According to this, if ¢ > 3.706 then p < 0.05.

Table 5: Comparison of coughing at extubation.

Cough at extubation
o

Chi-square

Group C 10 (40%) 15 (60%)
G G 7 (28% 18 (72%

roup ( o) ( o) 9.01 D < 0.05
Group L 6 (24%) 19 (76%)
Group LG 1(4%) 24 (96%)

sustained release.’>® In our study we found
combination Group LG most effective. It appears
that combination of VGB gel with IAL has helped in
sustained release of IAL across the cuff. Sustained
drug delivery systems are known to significantly
improve therapeutic efficacy of drugs.”” Ours is the
only study wherein the hydrophilic and lubricant
properties of the vegetable gums in Lubic gel have
been utilized for lubrication of ET cuffs to test
reduction in ETT induced emergence phenomena.
Lubrication of Proseal-LMA and endotracheal tubes
with the Lubic gel have been done in other studies;
however, properties of VGB gel as such were not
aimed in those studies.'”'®' Lubrication of ETT
cuffs with Chamomile-extract for reduction of
postoperative sore throat was found to be without
much benefit.>°

In the study by Estebe et al., a combination of
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water soluble gel lubrication of ETT cuffs with K-Y
jelly and IAL was used showing better efficacy of
combination group than IAL alone in preventing
emergence phenomenon.® But since K-Y jelly is
totally a synthetic gel, VGB gel is a safer choice.
K-Y jelly first patented in 1904 as a surgical
lubricant is popular as a personal lubricant and
some ingredients can be irritating to the mucous
membranes.” In comparison a vegetable gum based
gel is not only safer but has its own place due to the
novel properties of vegetable gums.!>1¢

Reports of lubrication of tracheal tube with
betamethasone gel have shown effective reduction
of sore throat, cough and hoarseness.?’ Here
steroid gel has been used for its anti-inflammatory
effect assuming the potential inflammation by the
ETT. Secondly as mentioned in the study itself the
possibility of flaring up of local subtle infection by
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betamethasone gel, cannot be denied.?!

Whereas combination of VGB gel lubrication with
IAL in our study, we feel is, physiological where
diffusion of IAL through the cuffs takes place with
a sustained effect and blocks the stimulation of
tracheal mucosal sensory C fibers. Thus the ETT cuff
induced erosion of tracheal mucosa is prevented
before the occurrence of inflammation itself. Water
soluble gel lubrication also prevents aspiration
across the folds of large volume cuffs.??

The hemodynamic changes in our study showed
a similar trend between Groups LG and L when
compared to Groups G and C.

Among various ways of lignocaine applications
better outcome with intravenous and intracuff
lignocaine for ETT induced postoperative
complications is reported.?>?42>26As regards the use
of intracuff lignocaine, 4%, 2%, 10% concentrations

have been used indicating their safety and efficacy.*
5,25

An in-vitro, double blind study by Estebe et al. using
8.4% and 1.4% concentrations of NaHCO, showed
efficacy, safety and diffusion of lignocaine. We used
5 ml of 4% lignocaine with 1 ml of 7.5% NaHCO,
without any untoward effect.

With least incidence of hoarseness and coughing
(4%) in Group LG compared to other groups and
an intact cough reflex implies a distinct advantage
of VGB gel with IAL over other groups. Studies
comparing ETT cuffs filled with air, saline, IAL for
reduction of sore throat, cough and hoarseness and
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