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We did not believe that an earlier bronchoscopy could
have altered the outcome in our patient because; after all,
he had no diagnosis before the time of his initial hospi-
talization. The high incidence of airway involvement by
esophageal cancer and the difficulty in predicting it accu-
rately with clinical data or other staging procedures,
however, argue for the routine use of bronchoscopy in
patients with known tumor located at or above the level
of the tracheal bifurcation. Excluding airway invasion is
warranted, especially in patients with esophageal tumors
longer than 8§ ¢cm, or in those for whom CT findings
suggest airway invasion. A multivariate logistic regtes-
sion model indicated, for example, that suspect CT find-
ings (odds ratio, 4.4) and maximal tumor length greater
than 8 cm (odds ratio, 3.7} were associated indepen-
dently with airway invasion.”’ Although esophageal
ultrasound and CT are considered the best means of
assessing the local extent of esophageal cancer, bronchos-
copy is best to identify invasion of the cancer into the
airways. If patients have previously undergone chemo-
radiotherapy, interpreting bronchoscopic findings is more
difficult than at baseline; the positive predictive value of
macroscopic abnormalities without microscopic proof of
cancer is low, and even with extensive sampling for histol-
ogy and cytology, the false-negative rate is 9.4%.*

DISCUSSION POINTS

1. Describe three patient-related factors associated with
difficult rigid bronchoscopic intubation.

& Anatomy factors: In addition to the Mallampati
score,* one should evaluate for obesity, short or
thick neck, face or neck trauma, teeth integrity,
dentures, large tongue, and micrognathia or
macrognathia.

e Evaluate the 3-3-2 rule because successful laryngos-
copy is predicated by relative normal anatomy:
three fingers in the mouth opening; three fingers
from the front of the chin to the hyoid, and two
fingers from the hyoid to the thyroid cartilage.

o Evaluate neck wmobility: This is reduced in neck
trauma, cervical spine arthritis, osteoporosis, bone
metastases, ankylosing spondylitis, and burns, as
well as post neck surgery.

2. Explain the rationale for stent insertion after tumor
debulking in this patient.

In patients with CAO, stents are placed for extrinsic

compression and combined extrinsic and intrinsic

obstruction, and in patients with intrinsic obstruction,

*The Mallampati rule states that there is a relationship between what
is seen on direct peroral pharyngeal visnalization and what is seen with
laryngoscopy. To perform a Mallampati evaluation, with the patient
seated, have the patient extend his neck, open his mouth fully, protrude
his tongue, and say “ah.” Visualize the airway, looking for the tongue,
soft and hard palate, uvula, and tonsillar pillars. In patients with a
Mallampati score of 1, the entire posterior pharynx is easily visualized;
with a 4, no posterior structures can be seen. Patients with a higher
Ma]lampan grade tend to have poorer visualization during direct laryn-
goscopy. The examination can be approximated in supine and comatose
patients using a tongue blade.
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they are placed when more than 50% of the lumen
is obstructed after debulking or when involvement
and instability of the airway wall (malacia) are
significant.*®

The physiologic rationale for the “50%” cutoff

rests on several facts:

» In a simulation study of tracheal stenosis, the effect
of glottic narrowing was of the same order as that
of 50% constriction; therefore in theory, an airway
narrowing of 50% or less may not significantly
affect airflow.**

¢ A significant pressure increase {(which ccurelates
with the work of breathing and dyspnea) was
observed well beyond 70% narrowing in'a charac-
teristic pattern that was similar for 15 and 30 L/min -
flows; at 50% narrgwing, an increase in pressure
was seen only at 30 L/min.**

¢ These data may provide physiologic justiﬁcation
for the practice of increasing the size of the
airway lumen to less than 50% narrowing when
treating tracheal obstruction (by stent insertion
if necessary).

3. List at least three strategies to prevent airway perfora-
tion and hemorrhage during rigid bronchoscopy.
¢ To prevent airway perforation during laser treat-

ment, the operator should:

¢ Avoid aiming the laser directly into the airway
wall,

¢ Aim parallel to the wall,

« Use appropriate settings depending on the goal

{vaporization or coagulation).

Use laser sparingly, before mechanical dilation

and resection.

¢ Always find the correct axis and identify airway

anatomy distal to the stenosis.

s To prevent hemorrhage, the bronchoscopist should:
¢ Correct coagulopathy.

# Perform devascularization (deep coagulation) by
observing tissue blanching using laser at low
power density and before vaporization of tissues.
Use the suction catheter frequently to remove
debris, blood, and secretions and to palpate
necrosing tissues.

= Be knowledgeable of regional vascular anatomy.

4. Describe five ways to avoid complications of rigid

bronchoscopy
@ Protect the eyes (see Figure 21-6).
¢+ Place tape over eyelids.

Avoid laser-induced eye injury by using pro-

tective eye shielding.

& Keep the bronchoscopist’s fingers and palm off

the eyes of the patient during the procedure.

¢ Protect the teeth.

Avoid breaking the teeth or lacerating the gums
by carefully inserting the rigid bronchoscope and
using a mouth guard or gauze to protect the
teeth, lips, and gums (see Figure 21-6).

s Protect the neck.

Intubate through the corner of the mouth rather
than at midline to avoid hyperextension, espe-
cially in a patient with known limited cervical
range of motion.
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¢ If the patient cannot be intubated with the rigid
bronchoscope, the patient should be intubated
with the flexible bronchoscope using an ETT. A
resectional technique can then be used in con-
junction with expandable metal stent insertion.

® P1 otect the larynx. -
* Provide sufficient medication during induction so
that muscles are relaxed and alignment of the
mouth, larynx, and trachea is possible.

¢ Decrease risk for laryngospasm by providing suf-

ficient laryngotracheal analgesia with lidocaine.

@ Protect the cardiovascular and respiratory systems.
¢ Avoid hypoxemia.

¢ Avoid complete airway collapse by keeping the
patient spontaneously breathing.

& Avoid vomiting and reflux by inserting a naso-
gastric tube in selected instances (e.g., patients
with known aspiration history or gastroesopha-
geal reflux disease [GERD]).
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