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Use of the Nasal Speculum for Rat Endotracheal Intubation
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Abstract: One hundred and fifty athymic nude (rnu/rnu) rats were intubated by direct visualizion of
the larynx using a nasal speculum with an attached otoscope as a light source. A blunt, plastic covered
stylet was introduced between the vocal cords as guide for a 16-gauge intravenous catheter which was
used as an endotracheal tube. Successful intubation was performed in 148 out of 150 animals (98.7%).
Complications were encountered in 2 animals only (1.3%). Complications reported were airway injury
and bleeding (one animal) and post-extubation stridor (one animal). Our rodent intubation technique is
simple, cheap and easy to learn and uses readily available equipment. In addition, it has a high success
rate, with very few complications. All this make it a favorable intubation technique that can be used in

all animal laboratories.
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INTRODUCTION

In small laboratory animals like rats, the presence
of small oropharyngeal inlet, tiny larynx, epiglottis and
vocal cords, represent a considerable challenge in
airway management before and after surgery under
general anesthesia. Other factors to add to the challenge
include the paucity of specific rodent intubation
equipment, which may not always be available,
expensive and require special training in order to
perform a successful intubation without overt stress on
the animal and some times fatal complications.

Several techniques of rodent intubation have been
described in the literature! " These include- but are
not limited to- intubation under direct visualization of
the larynx using a fiber-optic light guide for
. . s [1,2] . [3-5 .
illumination*“, infant laryngoscope blade'”™", specially
designed laryngoscope!®,  intubation using the
otoscope!™®, transillumination method ), insertion of
specially designed oropharyn%al intubation wedge!'”,
blind orotracheal intubation''"! and video-endoscopic

endotracheal intubation!?.

Our technique reported here represents a simple
and easy method to for rat intubation using available
instruments. This technique only requires the use of a
readily available nasal speculum with an ostoscope
attached for as a light source and a non-traumatic blunt
stylet to guide the endotracheal tube. The technique
requires little training to master and has a very high
success rate.

MATERIALS AND METHODS

The Institutional Animal Care and Use Committee
at Jordan University of Science and Technology (JUST-
ACUC) have reviewed and approved all study protocols
which were performed in the Experimental Animal
Laboratories at Jordan University of Science and
Technology.

Animals: A total of 150 nude rats strain (rnu/rnu)
weighing on average 230 gm supplied by Charles River
Laboratories, USA were used in the study. After
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importing the animals, they were housed in a
temperature-controlled, day-night cycled rooms. All
animals were allowed to have 7 days acclimation period
before using them in the study. They were allowed free
access to a commercial rodent food which is sterilized
by the ultraviolet light and fresh water, the animal
laboratory technicians who take care of the animals
have excellent training and experience in the care of
laboratory animals. Animals were intubated under
general anesthesia, for thoracotomies and coronary
artery ligation for a separate study.

Equipment: The equipment needed for the intubation
process included regular nasal speculum 2.5 cm length
(Gowllands CE, Croydon, UK), light source using an
otoscope (Gowllands CE, Croydon, UK), 16- gauge
intravenous catheter (BD Venflon, Nether Hampton
Salisbury, UK) and a blunt stylet (plastic covered, 10
cm length, 1 mm thick) (Fig. 1).

Animal preparation: Before intubation, animals were
induced with 3-5% Isoflurane in 100% oxygen at 3 L
min~' flow rate using 2 L, clear sided, plastic chamber.
The chamber is disinfected between rats. Isoflurane
mixed in oxygen was delivered using Isoflurane
vaporizer (Fluetec, Cyprane Ltd, Keighley, UK).
Adequate depth of anesthesia was indicated by loss of
toe pinch reflex and a decrease in respiratory rate to
about 30 breaths min ™.

The rat was then positioned on a clean, disinfected
inclined wood plate and anesthesia was maintained by
0, 6L min~'+4% Isoflurane insufflation. The upper and
lower incisors were fixed by rubber band to the wood
plate. The tongue was pushed to one side using a non-
traumatic forceps. Electrocardiogram (ECG) dots were
applied to the limbs for monitoring the rat’s heart rate
and rhythm throughout the procedure. In addition, ECG
dots helped in immobilizing the animal on the board
during the intubation process. Monitoring of
cardiovascular function of the rats was maintained
during the whole surgical procedure using ECG
monitor (Criticare Systems, Inc.USA).

Intubation procedure: Once the animal was
positioned and fixed on the inclined wood plate, the
closed nasal speculum attached to an otoscope was
introduced into the oral cavity. Opening of the nasal
speculum gradually while being introduced forward
aided in elevating the epiglottis and allowed for direct
visualization of the mobile vocal cords. A 10 cm long, 1
mm thick blunt non-traumatic stylet was then
introduced between the vocal cords and advanced for
about 1 cm down to the trachea. Placement of the stylet
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Table 1: Complications of endotracheal intubation in rats using nasal
speculum and otoscope

Complication No. of animals
Airway bleeding 1(0.07%)
Post-extubation stridor 1 (0.07%)
Total 2/150 (1.3%)

Values are numbers and percentages

Fig. 1: Equipment used for rat intubation: otoscope,
nasal speculum, stylet, 16-gauge intravenous
catheter

Fig. 2: Visualization of the vocal cords using the nasal
speculum and introducing the stylet down the
trachea

in the trachea was associated with a distinct step-like
feeling as it moves through the trachea and touches the
tracheal rings. After that, a 16 gauge, 45 mm length
intravenous catheter was slided over the stylet till the
catheter hub reached the upper incisors. The stylet was
then carefully removed and the catheter secured in the
trachea by the anesthetist using rubber bands (Fig. 2
and 3).

The correct position of the tube was confirmed by
observing chest expansion/collapse cycles. This was
also supported by the absence of stomach distention and
by chest auscultation using infant stethoscope. In few
cases where esophageal intubation was encountered, the
tube was pulled out and a second attempt was taken
place until tracheal intubation was achieved.
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Fig. 3: The animal after intubation, with the 16 gauge
intravenous catheter in place

To confirm the placement of the tube in the
trachea, several rats were humanely euthanatized by
anesthetic overdose in the chamber using isoflurane 6%
mixed with oxygen 2 L min™'. The upper respiratory
tract was dissected and the position of the tube was
recorded.

To assess the repeatability and degree of difficulty
of the procedure, the time required until confirmation of
the correct placement of the tube and number of rats
required until the anesthetist mastered the technique
was reported.

After successful intubation, animals underwent the
scheduled operation (thoracotomy and coronary artery
ligation). After thoracotomy incision closure, the
animal was kept in left lateral position, breathing
spontaneously pure oxygen through the endotracheal
tube. After the appearance of signs of adequate
recovery, like toe pinch reflex, extubation was
performed. The animal was then kept in a warm
environment using bulb light and provided with oxygen
in the chamber for the next 30 min.

The number of rats that died or experienced
complications related to the intubation techniques was
recorded. Rats that had complications before
thoracotomy were considered related to the intubation
technique. Rats that died during the intubation
technique and those died during thoracotomy or within
2 h following thoracotomy were submitted for necropsy
examination to determine the cause of death.

RESULTS

A total of 150 nude rats strain rnu/rnu, weighing on
average 230 gm were used in this study. The rats were
involved in an experiment to induce myocardial
infarction by left descending coronary artery temporary
occlusion under inhalational general anesthesia.
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We were able to successfully intubate 148 rats out
of the 150 (98.7%). None of the rats that had a
successful intubation showed any significant changes in
their vital signs from the beginning of intubation and
thereafter until recovery. Rats that had multiple
intubation attempts showed no adverse effect during the
surgical procedure and they were recovered
uneventfully.

The technique was easy to learn. It was mastered
by our anesthetist after 3-5 rat intubation attempts. The
median duration of successful intubation from the time
the animal was placed on the plate to the time the tube
was confirmed in the correct site was 30 sec.
Intubations were performed by one pediatric anesthetist
and one animal care taker/technician helped in the
handling of the rats during the technique.

There was no need for pre-anesthetic drug
administration or additional immobilization to facilitate
intubation. Sufficient depth of anesthesia was achieved
in 2-3 min using isoflurane in induction chamber to
allow successful intubation.

Post mortem examination of several rats showed
that the endotracheal tube was in the correct position
with the tip of the catheter at a point between upper and
middle thirds of the trachea.

Complications related to the intubation technique
were reported in 2 animals. One animal died during
intubation due to significant airway injury and bleeding
and the other one died 2 h after extubation due to post-
extubation stridor despite being an easy intubation.
Necropsy examination of the first rat showed extensive
damage to the laryngeal wall resulting in severe
hemorrhage and the other rat showed severe edema of
the larynx and proximal trachea.

DISCUSSION

Rat intubation is an essential procedure in many
experimental studies involving survival surgeries such
as thoracotomies and cardiac surgical procedures. The
act of intubation can be a great challenge to the
anesthetic team, especially when dealing with small
animals such as small rodents. Various researchers have
developed many methods for endotracheal intubations.
Samsamshariat e al.l¥ used an infantile laryngoscope
blade miller size 0 with 100% success rate. Early
attempt to intubate the rats in our study using the same
size blade were futile because the blade was too big to
be introduced into the oral cavity. A similar method for
orotracheal intubation of rats has been described by
Kastl et al.l”). Kastl used the otoscope cone and a guide
wire while the rat is in dorsal recumbency on an
inclined metal plate. This position was of great help for
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successful intubation in our trial, however, when we
tried to use the otoscope cone, it resulted in a small
field of wvision that hindered us from properly
visualizing the vocal cords. Instead, we successfully
used a nasal speculum introduced through the mouth
with excellent view to the vocal cords and larynx that
allowed easy and quick intubation.

The use of the nasal speculum for rat intubation has
been reported previously in the literature. Gustafsson et
al™ used a modified nasal speculum as a rodent
laryngoscope. He used a blunt wire as a stylet for a 14-
gauge intravenous catheter to intubate 26 rats weighing
300-400 gm. In his study, the success rate was 92.3%
and the intubation was completed within 20 sec.
Although we used a similar nasal speculum in this
study, our techniques’ major difference from the
technique used by Gustafsson et al.'"*! was the use of an
otoscope as a light source for smaller size animals. This
innovative technique allowed a greater field of vision
and a light source that helped correct placement of the
stylet between the vocal cords. Success rate (98.7%) in
our study was apparently higher than that reported by
Gustafsson ez al.!",

In this study, we used the blunt stylet instead of the
floppy guidewire that has been used successfully by
several authors™*”). The stylet reported here is slightly
more rigid and thus easier to be directed between the
vocal cords and covered by plastic material that made it
non-traumatic and easier to slide through the larynx.
Extra care must be practiced, however, when using such
rigid stylet in order to avoid esophageal intubation and
airway injuries. Careful, gradual insertion of the
speculum and opening it fully as it goes down into the
oropharyngeal cavity ensures best visualization of the
vocal cords and correct insertion of the stylet.

Rivard er al'”! used a flexible fiber-optic light
source for transillumination through the pharyngo-
epiglottic cavity. This fiber-optic light source is not
available in our research laboratory and was not used in
this study.

One important limitation for using the nasal
speculum to aid endotracheal intubation in rats is that it
might cause tachycardia and limb movement during its
insertion and opening of the oropharyngeal cavity. In
order to reduce this stress, the animal should be
adequately anesthetized before opening the nasal
speculum. Sufficient depth of anesthesia was carefully
judged by the anesthetist to allow safe and successful
intubation using isoflurane chamber induction and no
pre-anesthetic medications were used without any
deleterious effects on rats during induction, intubation
or recovery time.

In conclusion, using the nasal speculum with an
otoscope attached as a light source combined with
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plastic covered blunt stylet for intubating small rats is a
safe and easy to learn procedure with high success rate.
The implications of such technique can be generalized
to all animal labs dealing with small animal intubation.
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