
Purpose: To compare the effects of the lightwand and fibreoptic
techniques for intubation, neither of which require laryngoscopy,
on hemodynamic responses associated with tracheal intubation in
normotensive and hypertensive elderly patients. 

Methods: Eighty-eight normotensive and hypertensive patients
aged more than 60 yr were randomly allocated to either the light-
wand (LN and LH group, n=22 in both) or the fibreoptic group
(FN and FH group, n=22 in both). All intubations were performed
after induction of anesthesia with fentanyl and propofol and muscle
relaxation with vecuronium. Systolic and mean arterial pressures
(SAP and MAP) and heart rate (HR) were recorded, and rate-pres-
sure product (RPP) and the change from “before intubation” to
“immediately after intubation” of each variable ()MAP ),HR and
)RPP) were calculated. 

Results: In normotensive patients, significantly smaller )MAP, )HR
and )RPP were observed in the LN group than in the FN group (P
<0.05). In hypertensive patients, no significant differences between
the LH group and the FH group were found in )MAP or )HR,
while values of mean RPP in both groups were less than 20,000. 

Conclusion: We conclude that the lightwand technique significant-
ly attenuates hemodynamic changes following intubation in com-
parison with fibreoptic intubation in normotensive patients over the
age of 60. Hemodynamic changes following intubation using the
lightwand technique and the fibreoptic technique in hypertensive
elderly patients are similar. However, both techniques are useful for
intubation in hypertensive elderly patients in terms of RPP.

Objectif : Comparer les effets de l’intubation avec stylet lumineux ou
fibroscope, aucune ne nécessitant de laryngoscopie, sur les réactions
hémodynamiques associées à l’intubation endotrachéale chez des
patients âgés normotendus et hypertendus.

Méthode : Quatre-vingt-huit patients normotendus et hypertendus,
de plus de 60 ans, ont été répartis au hasard en deux groupes d’intu-
bation avec stylet lumineux (groupes LN et LH, n = 22 dans chacun)
ou fibroscope (groupes FN et FH, n = 22 dans chacun). Les intuba-
tions ont été réalisées après l’induction de l’anesthésie avec du fen-
tanyl et du propofol, et la curarisation avec du vécuronium. Les
tensions artérielles systolique et moyenne (TAS et TAM) et la fréquence
cardiaque (FC) ont été enregistrées. De même le produit tension-
fréquence (PTF) et les changements de chacune des variables ()TAM,
)FC et )PTF) survenus depuis “avant l’intubation” jusqu’à “immédi-
atement après” ont été quantifiés.

Résultats : Chez les normotendus, on a observé des )TAM, )FC et
)PTF significativement plus faibles avec LN qu’avec FN (P <0,05).
Chez les patients hypertendus, aucune différence significative de
)TAM et de )FC n’a été notée entre les patients des groupes LH et
FH, alors que les valeurs du PTF moyen ont été de moins de 20 000
dans les deux groupes.

Conclusion : L’usage du stylet lumineux, comparé au fibroscope,
diminue donc de façon significative les changements hémodynamiques
qui suivent l’intubation chez des patients normotendus de plus de 60
ans. Par contre, les deux techniques produisent des modifications
hémodynamiques similaires chez les patients âgés hypertendus, mais
demeurent utiles à l’intubation pour ces patients en termes de PTF.
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Lightwand intubation is associated with less
hemodynamic changes than fibreoptic intubation
in normotensive, but not in hypertensive patients
over the age of 60
[L’intubation avec stylet lumineux, comparé au fibroscope, entraîne moins de changements

hémodynamiques chez les patients normotendus, non chez les hypertendus, de plus de 60 ans]
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UE to the expanding elderly population
in Japan in recent years, the number of
patients over the age of 60 undergoing
surgery under general anesthesia has been

increasing. Elderly patients have a high incidence of
coronary artery disease, and age is a major risk factor
for perioperative cardiac morbidity. Transient hyper-
tension and tachycardia associated with laryngoscopy
and endotracheal intubation are probably of little con-
sequence in young healthy patients, but either or both
may be hazardous to elderly patients,1 especially to
those with hypertension or myocardial insufficiency.2

Therefore, reduction of hemodynamic responses dur-
ing tracheal intubation is of particular clinical impor-
tance in elderly patients with hypertension. 

Attenuation of hemodynamic changes following tra-
cheal intubation with a lightwand device has been
attributed to the lack of stimulation by a laryngo-
scope.3–5 Fibreoptic endotracheal intubation, which
requires neither elevation of the epiglottis nor exposure
of the glottis by a laryngoscope blade, requires skill in
manipulation of the endoscope.6 On the other hand, a
lighted stylet also enables intubation to be performed
without the use of laryngoscope. Additionally, this pro-
cedure is a simple and an easy-to-learn technique.7,8

The purpose of this study was to compare the effect
of tracheal intubation with a lightwand device
(Trachlight™; TL - Laerdal Medical Inc., Wappingers
Falls, New York, USA) and with a fibreoptic broncho-
scope on changes in hemodynamics and the rate-pres-
sure product (RPP) as an index of myocardial oxygen
consumption in normotensive and hypertensive
patients over the age of 60.

Methods 
After obtaining Institutional approval and informed
consent from each patient, 88 normotensive and hyper-
tensive patients (n=44, respectively) aged more than 60
yr (ASA physical status I - II) scheduled for elective
surgery under general anesthesia were included in this
study. Uncooperative patients and patients with pul-
monary diseases, cervical spine fracture, or tumours and
polyps in the upper airway were excluded from the
study. Hypertension was diagnosed if systolic blood
pressure was >160 mmHg and/or diastolic blood pres-
sure was >95 mmHg on admission (in accordance with
the definition by the World Health Organization).
Medically well-controlled hypertensive patients were
classified as hypertensives, even if blood pressure was
normal on admission. All patients in the hypertensive
group were on calcium channel blockers and ß-adren-
ergic blockers preoperatively, and they received their
medication six hours before induction of anesthesia.

Normotensive and hypertensive patients were random-
ly assigned to one of two groups using a sealed envelope
technique: (a) patients with hypertension intubated
with the lightwand (LH group, n=22); (b) patients
without hypertension intubated with the lightwand
(LN group, n=22); (c) patients with hypertension intu-
bated with the fibreoptic endoscope (FH group, n=22);
(d) patients without hypertension intubated with the
fibreoptic endoscope (FN group, n=22).

None of the patients received a premedication.
Preanesthetic airway assessment was conducted using
Mallampati et al’s9 classification. Upon arrival in the
operating room, lead II of the electrocardiogram was
monitored, an 18-gauge iv catheter was inserted in an
upper extremity vein, and a blood pressure cuff was
applied (BSM-8300; Nihonkohden, Sapporo, Japan).
The patient’s lungs were preoxygenated for three min-
utes, and anesthesia was induced with 2 µg·kg–1 of fen-
tanyl administered intravenously, followed by 1.5
mg·kg– 1 propofol three minutes later. Vecuronium
(0.15 mg·kg–1) was given after loss of consciousness.
The lungs were ventilated via face mask with 0.5%
isoflurane and 66% nitrous oxide in oxygen, and man-
ual ventilation was adjusted to maintain the end-tidal
CO2 between 35 and 40 mmHg using a Datex
Capnomac (Helsinki, Finland), until the trachea was
intubated orally. 

In the LN and LH groups, the lightwand was intro-
duced into the endotracheal tube and the proximal end
of the tube was bent to a 90 angle. Room lights were
dimmed, while the endotracheal tube was introduced
into the oral cavity and advanced until midline illumi-
nation was observed in the anterior neck. Jaw lift was
not applied. Then, the stylet was withdrawn, and the
endotracheal tube was advanced until the glow disap-
peared behind the sternum. After the removal of the
lightwand, the position of the endotracheal tube was
confirmed by auscultation and capnography. 

In the FN and FH groups, the endoscope (LF-2,
Olympus, Optical, Tokyo, Japan) was passed through
the endotracheal tube. With the jaw of the patient lift-
ed by an assistant, the endoscope was advanced until
the larynx was visualized and then passed through the
vocal cords and trachea until the carina was visualized.
Minimal force by which the oral cavity could be visu-
alized through the endoscope was exerted to the
patient’s jaw by the assistant. After advancing the
endotracheal tube, the endoscope was withdrawn, and
appropriate placement of the endotracheal tube was
confirmed by auscultation and capnography. 

Three attempts at intubation were allowed for both
techniques. Failure of intubation was defined as the
inability to intubate after three attempts. An alternative
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technique was introduced in cases of failure. The dura-
tion of each attempt and the time from the introduction
of the device into the oral cavity until its removal were
recorded. The duration of intubation was defined as the
sum of the durations of all intubation attempts with
each technique. The hemodynamic changes following
tracheal intubation were evaluated after successful tra-
cheal intubation. 

For hypertension (SAP >200 mmHg, or an increase
of >30% above baseline values, for >60 sec) or tachy-
cardia (HR >130 beats·min–1 for >60 sec) associated
with intubation, inspired isoflurane concentration was
increased in increments of 0.5%.

At the conclusion of surgery and anesthesia, all
patients were asked whether they had a sore throat
and hoarseness. 

Data are presented as means ± standard deviations
(SDs). Statistical comparisons were performed by
analysis of variance (ANOVA), followed by Student’s t
test. A probability value <0.05 was considered statisti-
cally significant.

Results
All patients’ airways were classified as Mallampati class
I or II. No significant differences among the four
groups were found in preoperative airway assessment. 

One patient was excluded from the LH group due to
failure after three attempts at intubation. The patient
was intubated using conventional laryngoscopy.

There were no significant differences among the four
groups in age, gender, height, and weight. (Table I).
The duration of the intubation procedures was signifi-
cantly shorter in the lightwand technique groups (LN
and LH groups) than in the fibreoptic groups (FN and
FH groups; P <0.01), while no difference between the
number of attempts at intubation in the lightwand and
fibreoptic groups was observed. The incidence of
hoarseness and sore throat did not differ significantly
among the four groups (Table II). 

In normotensive patients (LN and FN groups), MAP
significantly decreased from baseline following induction
of anesthesia (P <0.05). In the FN group, MAP showed
a significant increase from baseline following intubation
(P <0.05), while there was no significant increase in the
LN group. HR increased transiently after intubation in
both the LN and FN groups. RPP in both groups also
significantly increased from baseline after intubation 
(P <0.05; Figure 1). Significantly higher changes from
“pre-intubation” to “immediately after intubation” in
MAP, HR and RPP ()MAP, )HR and )RPP) were
observed in the FN group compared to the LN group
()MAP and )HR; P <0.01: )RPP; P <0.05; Figure 2).
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TABLE I Demographic and baseline hemodynamic data

Normotensive group Hypertensive group
FN LN FH LH

n 22 22 22 21
Gender (m/f) 11/11 11/11 11/11 10/11
Age (yr) 68.9 ± 5.9 73.0 ± 5.8 69.0 ± 5.0 71.9 ± 8.1
Height (cm) 158.7 ± 8.9 153.4 ± 9.3 157.1 ± 9.6 158.9 ± 9.3
Weight (kg) 56.0 ± 10.1 50.6 ± 11.2 58.0 ± 10.9 58.1 ± 10.2
Baseline values
MAP (mmHg) 100.6 ± 14.1 98.8 ± 11.3 122.4 ± 12.4* 119.4 ± 13.7†
HR (beats·min– 1) 78.2 ± 12.4 70.1 ± 10.9 76.3 ± 15.0 72.5 ± 9.5

All values are expressed as mean ± SD. MAP=mean arterial pressure; HR=heart rate. *P <0.05 compared with the FN group. †P <0.05
compared with the LN group.

TABLE II Results and complications

Normotensive group Hypertensive group
FN LN FH LH

Duration of intubation (sec) 59.9 ± 39.7 18.7 ± 6.9** 74.9 ± 53.0 40.8 ± 32.5†
Number of intubation attempts 1.4 ± 0.6 1.0 ± 0.0* 1.3 ± 0.7 1.4 ± 0.5
Complications

- Sore throat 3 4 6 5
- Hoarseness 0 0 1 0 

All values are expressed as mean ± SD. *P <0.05 compared with the FN group; **P <0.01 compared with the FN group; †P <0.05 com-
pared with the FH group.
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FIGURE 1 Hemodynamic changes following tracheal intubation in normotensive (LN (m) and FN ()) groups) and hypertensive (LH
(•) and FH (s) groups) patients. All values are expressed as mean ± SD. MAP=mean arterial pressure; HR=heart rate; RPP=rate-pressure
product; BL=baseline; A=after induction of anesthesia; I=immediately after intubation; 1, 2, 3, 4, 5, one, two, three, four, and five minutes
after intubation, respectively; LN=patients without hypertension intubated with a lightwand; LH=patients with hypertension intubated
with a lightwand; FN=patients without hypertension intubated with a fibreoptic endoscope; FH=patients with hypertension intubated with
a fibreoptic endoscope. *P <0.05 compared with baseline values.



In hypertensive patients (LH and FH groups), base-
line values of MAP were higher than those in nor-
motensive patients (P <0.05; Table I). MAP decreased
following anesthesia induction and then increased from
the baseline value following intubation in both groups
(P <0.05). The increase in MAP was sustained for over

one minute after intubation in the FH group, while that
in the LH group lasted less than one minute. HR tran-
siently increased after intubation in both groups. A sig-
nificant increase in RPP from baseline was maintained
over one minute in the FH group but lasted less than
one minute in the LH group (P <0.05; Figure 1).
There was no difference between the LH and FH
groups in either MAP or HR. However, the increase in
RPP associated with tracheal intubation ()RPP) was
lesser in the LH group than in the FH group (P <0.05).
MAP was greater in the LH and FH groups than in the
LN and FN groups (P <0.01; Figure 2).

A SAP of >200 mmHg occurred in only one
patient in the FH group. None of the patients in the
other groups required treatment for hypertension fol-
lowing intubation. No ST segment changes associated
with hypertension and/or tachycardia after intubation
were observed in any of the patients.

Discussion
The results of our study indicate that tracheal intuba-
tion using the lightwand device was associated with
less hemodynamic changes after intubation than was
fibreoptic intubation in normotensive elderly patients,
while hemodynamic changes after intubation using
the lightwand technique and those after intubation
using the fibreoptic technique did not differ signifi-
cantly in hypertensive elderly patients. The increase in
RPP after tracheal intubation using the lightwand
technique was significantly less than that using the
fibreoptic technique. 

Due to the recently expanding elderly population in
Japan, the number of elderly patients undergoing
surgery under general anesthesia has been increasing.
Elderly patients have a high incidence of clinical and
occult coronary artery disease, and age is a major risk
factor for perioperative cardiac morbidity. This risk may
be minimized by maintenance of a balance between
myocardial oxygen supply and demand. During the
perioperative period, this balance is best preserved by
avoidance of periods of significant hypotension, hyper-
tension and tachycardia.1 Elderly patients also have a
higher incidence of hypertension compared with
young and middle-aged patients, and hypertensive
patients are prone to greater circulatory responses after
tracheal intubation than are normotensive patients.2

Thus, the maintenance of hemodynamic stability dur-
ing tracheal intubation is of particular clinical impor-
tance in elderly patients with hypertension. 

Prevention of hemodynamic changes following tra-
cheal intubation due to the lack of stimulation by a
laryngoscope has been reported.3–5 In the present
study, we used lightwand-assisted and fibreoptic intu-
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FIGURE 2 Comparison of changes from “before intubation” to
“immediately after intubation” in MAP, HR and RPP ()MAP,
)HR, and )RPP) in normotensive and hypertensive patients. All
values are expressed as mean ± SD. MAP=mean arterial pressure;
HR=heart rate; RPP=rate- pressure product; F=patients without
hypertension (q) and with hypertension (n) itubated with a fibre-
optic endoscope; L=patients without hypertension (q) and with
hypertension (n) intubated with a lightwand. *P <0.05 vs FN or
FH group, **P <0.01 vs FN group; †P <0.05 vs normotensive
group, ††P <0.01 vs normotensive group.

n

n



bation as intubating techniques that do not require
direct-vision laryngoscopy. Fibreoptic tracheal intuba-
tion in the conscious state has frequently been used as
the gold standard for managing cases of predicted dif-
ficult intubation. However, fibreoptic procedures
require a high level of skill in manipulation of the
endoscope. Indeed, it has been reported that the most
common cause of failure of fibreoptic intubation is a
lack of experience under well-controlled conditions.6

On the other hand, the lightwand technique can be
learned easily,7 and the overall success rate by anesthe-
sia residents with little or no previous experience is
more than 80%.8

In the current study, the lightwand technique
caused a smaller increase in MAP and HR, and conse-
quently in RPP, than did fibreoptic intubation in nor-
motensive patients. Prolongation of the duration of
intubation has been reported to increase hemodynam-
ic changes after tracheal intubation.10 Saha et al.11

found the lightwand technique to be significantly
faster than the fibreoptic technique for performing
tracheal intubation in awake patients. It was also
found in the present study that the intubation times in
the lightwand groups were significantly shorter than
those in the fibreoptic groups. Rapidity of intubation
may have been one of the main reasons for the differ-
ence between MAP increases after intubation in the
normotensive groups (TN and FN groups). In addi-
tion, Hirabayashi et al.1 2 reported that grasping the
jaw and lifting it upward by using the thumb and
index finger to make a clear passage for the tracheal
tube in the lightwand technique produced the same
hemodynamic changes as those due to laryngoscopy-
induced stimulation. In the case of anesthetized and
paralyzed patients, fibreoptic intubation requires
maintenance of a potent airway during viewing of the
vocal cords and passage of a tracheal tube. For this
reason, we maintained the airway by having an assis-
tant lift the jaw during endoscopy, while the lightwand
technique did not require this procedure. These addi-
tional differences between the procedures used in the
lightwand and fibreoptic groups may also have had an
impact on hemodynamic changes after intubation. 

In hypertensive patients, changes in MAP and HR
following lightwand-assisted intubation were similar
to those after fibreoptic intubation despite the fact
that the time to intubation was shorter and manipula-
tion by an assistant was not needed in the lightwand-
assisted intubation. Hypertensive patients have an
exaggerated hemodynamic response to many forms of
stress because of long-term persistent vascular hyper-
reactivity.1 3 In the lightwand technique, some degree
of stimulus is applied to the upper airway because the

procedure is performed without visualization of the
laryngeal structure. Therefore, direct upper airway
stimulation by the lightwand may have minimized two
advantages of the technique, i.e., a short time to intu-
bation and a lack of stimulation to the patient’s jaw. 

Values of RPP of more than 20,000 have been
shown to be associated with angina and myocardial
ischemia.14,15 However, the maximal value of mean
RPP in the four groups in our study was <16,000, and
there were no problems in safety with either the light-
wand or fibreoptic techniques. The absence of direct
laryngoscopy-induced stimulation in both groups may
help explain the present results. Mean values of RPP
after direct laryngoscopy and tracheal intubation in
hypertensive patients in previous studies were near or
>20,000.16,17

In conclusion, tracheal intubation using a light-
wand is more effective than fibreoptic intubation in
attenuating hemodynamic changes after tracheal intu-
bation in normotensive elderly patients. In hyperten-
sive elderly patients, the increase in MAP associated
with tracheal intubation is larger than that in nor-
motensive patients with the use of both devices, and
the lightwand intubation-induced hemodynamic
changes are similar to those using the fibreoptic endo-
scope. The RPP is maintained within acceptable limits
with both devices under the conditions described. 
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