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Abstract

Objective:To assess the effects of lightwand and laryngoscopic intubation techniques in patients undergoing laparoscopic cholecystectomy
(LC). Methods: 300 ASA physical status I and II patients, undergoing LC, were randomly assigned to two groups, with 150 cases in each
group. Patients in the LS group underwent endotracheal intubation using a standard direct-suspension laryngoscopic technique. Patients in
the LW group were intubated by using transillumination with a lightwand. Mean arterial pressure and heart rate were recorded before
induction, and at 1, 3 and 5 min after intubation. The incidence and of sore throat, hoarseness, and dysphagia was assessed twenty-four
hours after surgery. Results: This study demonstrated no clinically significant difference in cardiovascular variables between the two
techniques. Patients had a significantly lower incidence of sore throat, hoarseness, and dysphagia when the lightwand was used for
intubation. Conclusion: This study suggests that lightwand intubation may decrease the incidence of postoperative sore throat, hoarseness,
and dysphagia, thereby potentially increasing satisfaction in surgical patients. Therefore, more frequent use of the lightwand is recom-
mended for endotracheal intubation.
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INTRODUCTION myocardial oxygen demand, decrease in oxygen supply,
and the possibility of a cerebral vascular accident!™%,

Sore throat and hoarseness are common complaints after
laryngoscopy and endotracheal intubation!!*7#131, In
contrast, transillumination of the soft tissue of the neck
using a lightwand is a gentler intubating technique in
which no direct-vision laryngoscopy is required.
Attenuation of hemodynamic changes and pharyngolary-
ngeal complaints following tracheal intubation with a
lightwand device has been attributed to the lack of stimu-
lation by a laryngoscope!®10:13:161,

An important goal of laparoscopic anesthesia and
surgery is a prompt return to normal activity. The
occurrence of prolonged and/or severe postoperative
sore throat may be counterproductive in this respect,
and may also decrease the patient satisfaction with the
anesthetic and surgical experience.

We performed this study to compare the effects of
lightwand transillumination oral endotracheal intuba-
tion with a standard suspension laryngoscopic technique

Lightwand endotracheal intubation by transillumi-
nation of the neck is a technique particularly useful in
patients with anticipated or unanticipated difficult
airways 1. The technique is also useful in patients
whose dentition is especially prone to damage!®.
Lightwand endotracheal intubation involves relatively
simple equipment and is easy to learn.

Tracheal intubation by direct vision using a laryn-
goscope is frequently associated with circulatory
changes. Transient hypertension and tachycardia occur
after endotracheal intubation using laryngoscopy"~. The
blood pressure and heart rate increases that peak within
one to two minutes are usually well tolerated. However,
in patients with hypertension, coronary artery disease,
or cerebral vascular disease, hypertension and tachy-
cardia are of concern due to the attendant increase in
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on the occurrence of hypertension, tachycardia, post-
operative sore throat, hoarseness, and dysphagia in
laparoscopic surgery patients.

MATERIALS AND METHODS
Patients

A convenience sample of 300 ASA physical status |
and II patients undergoing LC were randomly assigned
to one of two groups. Group LS patients underwent
endotracheal intubation using a standard direct-suspension
laryngoscopic technique, while Group LW patients were
intubated by using transillumination with a lightwand.
Patients with uncontrolled hypertension, angina, or a
history of cerebral vascular disease were excluded from
the study. Also excluded were those who met criteria
for rapid sequence induction(i.e., more than 30% above
recommended body weight), those with preexisting
hoarseness, and those with a known history of a previous
difficult endotracheal intubation.

Methods

All patients were required to fast for at least 8 h before
surgery. Preoperatively, all patients received diazepam
10 mg and atropine 0.5 mg intramuscularly(IM).
Standard intraoperative monitoring(Datex-Ohmeda
Cardiocap/5, Helsinki, Finland) was used. Induction
of anesthesia was accomplished with fentanyl 4 vg/kg,
midazolam 0.05-0.1 mg/kg, propofol 1.0-2.0 mg/kg,
and vecuronium 0.1 mg/kg to facilitate intubation.
Tracheal tubes with an internal diameter of 7.0-7.5 mm
were used for female patients and 8.0 mm for male
patients. Two minutes after the vecuronium was
administered, subjects were intubated using either the
size 3 MaclIntosh laryngoscope (Jossun Medical,
Shanghai, China) or a lightwand (Surch-Lite™, Florida,

Table 1 Demographic data

USA). The lightwand technique has been previously
described!"\. All endotracheal intubations were performed
using a standardized technique by one of two certified
registered anesthesiologists. The two providers had
performed laryngoscopic endotracheal intubation for
more than 10 years and lightwand intubation more than
50 times. Blood pressure and heart rate were recorded
before induction(T1), and 1, 3 and 5 min after intubation
(T2, T3, T4). Twenty-four hours postoperatively, a
nurse anesthetist contacted each patient. The nurse
assessed the incidence of sore throat, hoarseness, and
dysphagia.

Statistical analysis

All data were evaluated by SPSS windows programs
11.0 using t test and chi-square test. Descriptive data
were analyzed via a two-tailed Student” s t-test. Analysis
of heart rate and blood pressure was performed using a
two-tailed independent t-test. The chi-square tests were
used to analyze the incidence of sore throat, hoarseness,
and dysphagia. A value of P << 0.05 was considered
statistically significant.

RESULTS

There was no significant difference in the age, the
sex, the weight, or the duration of intubation between
groups. No subject was excluded from this study due to
failure to intubate with the designated technique(Table 1).

There was no statistical difference between groups
in mean heart rate and mean arterial pressure over the
time course of the study, nor was there a difference in
the mean heart rate and mean arterial blood between
Group LS and Group LW at any single time interval
during the study period(Table 2).

(x+£s, n=150)

Group Age(yr.) Weight(kg) Sex(male/female) Duration of intubation(s)
Group LS 57.42 £ 13.07 64.84 = 11.38 105/45 12.82 £ 6.72
Group LW 61.04 =11.85 64.26 = 10.55 110/40 14.28 £ 8.90

Group LS=laryngoscope group; group LW=lightwand group.

Table 2 MBP and HR in two groups

(x+s, n=150)

T1 T2 T3 T4
MAP(mmHg)
group LS 90.80 + 11.24 87.41 +£16.73 88.72 +£11.48 87.47 +£11.95
group LW 92.14 + 7.44 89.28 + 12.02 87.27 +£11.33 88.85 + 13.07
HR(bpm)
group LS 85.22 +13.48 84.15 + 15.05 82.74 £ 13.25 81.78 £ 14.12
group LW 83.08 + 15.36 84.42 +13.20 86.63 £ 12.51 83.84 +13.40

Group LS=laryngoscope group; group LW=lightwand group.

T1:the time before induction; T2:1 min after intubation; T3:3 min after intubation; T4:5 min after intubation.

The incidence of sore throat was significantly lower
in Group LW compared with Group LS(P < 0.01), as
was the incidence of hoarseness(P < 0.01). The number

of patients complaining of dysphagia was also signifi-
cantly lower in Group LW(P< 0.01, Table 3).
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Table3 Pharyngolaryngeal complaints in two groups
(x £ 5, n=150)

Group Sore throat Hoarseness Dysphagia
Group LS 10%(15) 12%(18) 8%(12)
Group LW 2%(3)" 2%(3)" 0%(0)*

Group LS=laryngoscope group; group LW=lightwand group.
Compared with group LS, "P < 0.01.

DISCUSSION

In this study, no patient’s blood pressure exceeded
10% of the pre-induction blood pressure in the five-
minute period after intubation. Most patients’ blood
pressures fell below baseline and remained below
baseline throughout the five-minute recording period.
There was no significant difference in heart rate
response after intubation between the two groups, which
was in agreement with recent studies'!"'*1. However,
Kihara et al® found no attenuation of hemodynamic
responses in normotensive, anesthetized, paralyzed
patients. It is likely that these contrasting results are
related to factors such as the duration and force used
during laryngoscopy and the number of attempts taken.
Nishikawa et al! found that the hemodynamic stress
response using a lightwand correlated with the number
of attempts. Unfortunately, we did not record the number
of attempts, but the duration of intubation was similar
in the two groups.

The results of our study demonstrate that lightwand
endotracheal intubation is associated with a lower
incidence of postoperative sore throat, hoarseness, and
dysphagia in surgical patients undergoing LC compared
with those intubated with a rigid laryngoscope. Our
observations were in agreement with some trials!'318],
In a comparatively large trial reported by Hung et al,
the oropharynx of each patient was inspected for signs
of mucosal bleeding, dental trauma, and lacerations.
After extubation, a blinded recovery nurse asked the
patients about dry throat, sore throat, or hoarseness.
There was a significantly lower incidence of traumatic
events and fewer postoperative sore throats in the lighted
stylet group!'”. However, these findings differ from
those of Ellis et al?”!, who found no difference in the
incidence and severity of sore throat between these two
groups. Because all intubations in this study were
performed by two experienced practitioners, the higher
incidence of sore throat in the study of Ellis et al may
be attributable to the relative inexperience of the
practitioners. A rigid laryngoscope blade, whether
straight or curved, may cause trauma to pharyngeal and
laryngeal structures!™. The use of the lightwand, with
its relatively smaller size and greater flexibility,
minimizes the risk of trauma, which may explain the
decreased incidence of sore throat, hoarseness, and dys-
phagia found in this study. However, lightwand intuba-

tion is not without possible complications. The first
major complication, reported in 1984, occurred when
the light bulb fell out of a wand during intubation,
necessitating bronchoscopy!. Modern fiberoptic
instrumentation does not require a bulb, which thus
eliminates the possibility of this complication. Arytenoid
cartilage dislocation necessitating manual reduction has
also been reported, and the long-term outcome was
good 221,

A major objective of laparoscopic surgery is to return
patients to their normal daily activities as soon as
possible. Troublesome sore throat and hoarseness which
impede swallowing and talking may be counterproduc-
tive to this goal. Also, as most laparoscopic procedures
are not associated with prolonged operative site pain,
the occurrence and persistence of postoperative sore
throat may adversely affect patient satisfaction with the
anesthetic and surgical experience!'*!. Therefore, this
study suggests that lightwand intubation may be the
preferred technique for appropriate abbreviated surgical
patients.

In conclusion, this study demonstrates stable cardio-
vascular variables after both laryngoscopic and lightwand
endotracheal intubation techniques. In this laparoscopic
surgical population, the use of a lightwand, rather than
arigid laryngoscope, resulted in a lower incidence of
sore throat, hoarseness, and dysphagia. This may be
especially important in abbreviated surgical procedures,
in which an early return to normal function and activity
is the goal. In experienced hands, intubation using a
lightwand is quicker, more reliable, and better toler-
ated by the patient than tracheal intubation using direct
laryngoscopy.
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