New “seeing” stylet-scope and method for the
management of the difficult airway
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Management of the difficult airway is the fundamen- and 13% of laryngoscopies and are associated with the
tal responsibility of anesthesiologists, who have devel-more difficult intubationg2.13
oped practice guidelines and algorithms to avoid A new intubating stylet that offers the ability to visu-
adverse outcomés? When repeated attempts at secur- alize the airway is described. Similarly to the classic
ing the airway fail, the help of otolaryngologists is occa- stylet currently used to assist in intubation, it is inserted
sionally requested either to assist in the fiberoptic intu-into the endotracheal tube and maintains a chosen
bation or to perform a surgical opening into the tracheashape, usually that of a hockey stick, but in addition, it
Definitions of difficult intubation have included failure has a lens at the distal end and a fiberoptic cable inside,
to intubate, more than 2 laryngoscopies, more than iwhich is connected to a camera and a video monitor.
attempts, or longer than 10 minutes trying to pass atWhereas intubation with the classic stylet may be a
endotracheal tub&Tracheal intubation fails in approx- blind or semiblind technique, the “seeing” stylet allows
imately 1 in every 2230 nonobstetric patients and 1 incontinuous monitoring of the hypopharynx and the air-
238 obstetric patientslnability to maintain a patent way during introduction of the tube into the glottis.
airway may result in aspiration, hypoventilation, hypox-  This new device allows the introduction of a new
emia, brain damage, or even death. Up to 30% of altechnique for intubation. With this technique, the
deaths attributable to anesthesia are related to difficulmandible is lifted with the left hand and displaced ante-
airway management, and more than 85% of all respirariorly until the lower teeth are anterior to the upper teeth
tory-related, closed malpractice claims involve a brain-while the glottis is continuously visualized on a moni-
damaged or a dead patiéftThe greater the difficulty tor with the help of the seeing stylet and the endotra-
in obtaining a patent airway, the greater the trend to uscheal tube driven into the trachea, without the need of a
physical force and risk complications, which include Macintosh or Miller laryngoscope blade to retract the
direct trauma including broken teeth, hemorrhage, lac-base of the tongue.
eration, perforation with subsequent emphysema, ant
pneumothorax; infection; arytenoid subluxation; or METHODS
fracture-subluxation of the cervical spine. Intubating stylet

Several anatomic and clinical criteria can be assesse The new stylet-scope is a complete endoscope consisting
in patients to predict difficult tracheal intubation, of an image fiber bundle, a distal lens, a proximal image fiber
including mouth opening, Mallampati classification, connector, several illumination fibers, a proximal illumination
head and neck movement, ability to project the lowerconnector, and an outer body (Figs 1 and 2). The outer body
jaw, ability to visualize the hypopharynx, thyromental consists of a malleable stainless-steel sheath selected to have
distance, body weight, and previous history of difficult the approximate characteristics of the classic stylet now cur-
intubation2.7-10 Laryngoscopic visualization of the
hypopharynx has been classified by Cormack anc
Lehanélinto 4 grades, and there is a direct correlation
between the grade of visualization and the difficulty in
intubation? Grades IIl and IV occur in between 0.3%
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Fig 2. Diagram of stylet-scope.

rently in use. The proximal body is a polymer with encapsu-some patients, it may be necessary to apply pressure to the
lated metal braid to add strength and crush resistance whilcricoid cartilage to improve the view of the glottis. The stylet
preserving flexibility. The fiberoptic bundle contains thou- is then removed, the endotracheal tube is connected to the
sands of individual strands of glass that are maintained in &entilator, and proper intubation is reconfirmed by conven-
coherent pattern. Each glass strand is abquh4n diameter  tional capnography and auscultation.

and transmits 1 picture element (pixel) of light. Current tech-

nology allows high-quality fibers with 3000, 6000, 10,000, Study Protocol

30,000, and 50,000 pixels. As the pixel count goes up, the rel The study protocol was approved by our institutional
ative optimal performance increases, but so do size and rigidreview board. After giving informed consent, 120 patients (74
ity. A 30,000 pixel endoscope was chosen because it providechildren and 46 adults) who were scheduled to undergo routine
excellent optical performance while preserving adequate siz«otolaryngologic procedures were included in this prospective
and flexibility. A 1-piece gradient reflective index lens was study. The ages of the patients ranged from 2.2 to 73 years
used with a suitable focal range and angle, which are fixed an(mean of 29 years). There were 71 male and 49 female patients.
determined at manufacturing but can be customized. The

image connector can be connected to all video systemsREsuws

including small portable video monitors, or to an eyepiece for  Using the Cormack and Lehane classificafibm,
direct viewing through a reusable optical coupler. An illumi- assessed most patients as having grades | and Il airways
nation fiber is used to illuminate the targeted body cavity, and(94 and 19, respectively); 6 had grade Il airways, and 1
the illumination connector is a standard ACMI. The entire a grade IV airway. Using the seeing stylet, | successful-
stylet-scope is sealed and immersible and can be sterilizely intubated all patients without complications. After an
with ethylene oxide (Steris Corp, Erie, PA) or it may be initial learning period, which was relatively brief,
soaked in a high-level disinfectant such as glutaraldenydemanipulation of the stylet—-endotracheal tube as 1 unit
The stylet-scope fits in adult and pediatric endotracheal tubesbecame easier; 106 patients were successfully intubated
including sizes 3.0 mm and up. The device is manufactured bwith the first attempt, 11 after 2 attempts, and 3 after 3

Clarus Medical Systems Inc (Golden Valley, MN). attempts. The patients who presented difficulty were the
. ones with grades IIl and IV airways, in whom intuba-
Technique tion would be expected to be difficult with any method.

The stylet is lightly lubricated with a silicone spray and Cricoid pressure was performed in 21 patients to
advanced into the tube without its tip protruding past the encimprove visualization of the glottis. In all children and
of the tube. A few drops of an antifogging agent are placed ormost adults, the airways could be clearly visualized
the lens. After the usual induction sequence and preoxygenewith the stylet, with no need for a laryngoscope blade
tion through adequate mask ventilation, the head is placed ifor exposure. In 4 adult patients with grade Il airways
the sniff position to remove the tongue from the posterior pha-and in 5 patients with grades Ill and IV airways, a
ryngeal wall, and the operator grasps the mandible with the lefMacintosh laryngoscope blade was also used to further
hand and lifts the jaw. The mandible is then displaced anteriretract the base of the tongue, and in those cases, the
orly until the lower teeth are anterior to the upper teeth. Theseeing stylet was particularly helpful in maneuvering
tip of the tongue may be grasped with a piece of gauze anaround the epiglottis and entering the glottis under
fully withdrawn out of the mouth, which further clears the air- direct vision. In these 9 relatively difficult airways, the
way. Secretions are suctioned; the seeing stylet, preloadeblade combined with the seeing stylet was superior to
with the endotracheal tube, is inserted into the mouth with thethe blade alone or the stylet alone. The improved visu-
right hand and advanced into the larynx. Successful entry int@lization minimized the need to press on the teeth with
the trachea is confirmed by direct visualization (Fig 3). In the blade and lessened the risk of trauma to the denti-
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Fig 3. Technique of infubation with the stylet-scope. A, Head is initially in the resting position. B, Head
is placed in the sniff position, and mandible in lifted with the left hand. C, Stylet, preloaded with the
endotracheal tube, is inserted into the mouth with the right hand, and the larynx is visualized. D,
Stylet-endotracheal tube unit is advanced through the vocal cords (A) under direct visualization, and
the stylet is removed (B).

tion, hypopharynx, and larynx. Bloody airways were DISCUSSION

not a problem in any of the patients. In the 5 patients Successful management of a difficult airway begins
who underwent awake intubation, discomfort was min-with recognition of the potential problem through
imized because there was no need to retract the base appropriate preoperative assessment. If there is a good
the tongue with a blade. possibility that intubation and/or ventilation by mask
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will be difficult, the intubation should be attempted with teaching. The Council for Graduate Medical Education
the patient awake, classically with the use of a fiberop-requires “significant experience with certain specialized
tic scopel:13-15The more challenging situation occurs techniques,” which include but are not limited to
when the difficult airway is confronted unexpectedly. If fiberoptic intubationd’ With such a wide range of
the patient is already anesthetized and/or paralyzed arapplications, the seeing stylet promises to be a valuable
intubation is found to be difficult, physical force and addition to the armamentarium of the anesthesiologist.

many repeated attempts at intubation should be avoide

In conclusion, this study describes a new intubating

because of the increased risk of complications. The nestylet that has a lens at the distal end, has a fiberoptic
seeing stylet combines the advantages of a fiberopticable inside, and is connected to a camera and a video
scope and the semirigidity of a classic metal stylet,monitor, thereby allowing continuous visualization of the
which provides the anesthesiologist the versatility ofairway during introduction of the tube into the glottis.
using it in patients who are fully awake or already The stylet facilitates the management of the difficult air-
asleep. Its advantage over the flexible fiberoptic scopeway, minimizes the risk of trauma to the glottis or denti-
is that it can keep its semirigid shape, allowing bettertion, and allows intubation without the need of the rigid
maneuverability around a large epiglottis that is flop- laryngoscope blade to retract the base of the tongue.

ping against the posterior pharyngeal wall, which in the,
supine position, may constitute an insurmountable
problem using a flexible scope. This rigidity may be the
main advantage of this device. In addition, it offers the
advantages of the light wand, which has shown a lowe
incidence of postoperative sore throat, hoarseness ar
dysphagid® but it is superior to the light wand in that it

not only acts as a source of illumination but also allows
visualization and helps direct the course of the endotra
cheal tube. In patients with head and neck trauma, suc
as cervical spine injury where neck extension should be
avoided, or LeFort fractures where jaw mobility is lim-

ited, intubation may be significantly facilitated.

Management of the difficult pediatric airway may also
be improved, for example, in newborns who have a dra:
matically different anatomy and more delicate laryngeal
structures than adults and in children with congenital
syndromes with mandibulofacial dysostosis, microg-
nathia, Treacher Collins syndrome, and so forth. Othel
situations that also may be helped include head an
neck tumors, infections that compromise the airway

such as epiglottitis, Ludwig’s angina, Quincy and 11.

retropharyngeal abscesses, heavy body weight in case
of pregnancy or morbid obesity, and skeletal axis con-
ditions such as rheumatoid arthritis, scoliosis, and

kyphosis. The stylet may also be helpful in recognizing3:
accidental esophageal intubation and assisting in cory,4

rect placement of a laryngeal mask airway. Finally, as

the stylet is attached to a video monitor, the instructionl®-
of anesthesia residents in management of the difficul ;4

airway management may be enhanced. Because diffi
cult situations occur infrequently, practical teaching has
been sporadic, and more experienced staff tend to har
dle difficult cases themselves, which has limited resident
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