Letter to the Editor

Korean J Anesthesiol 2014 December 67(Suppl): S15-S16
http//dxdoi.org/104097/kjae 2014675515

Successful management of a patient with massive vocal fold
granuloma with transglottal jet ventilation
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A 50-year-old man weighing 48 kg was admitted to the hos-
pital after suffering breathing difficulty and hoarseness for two
weeks. During endoscopic examination, a squishy mass that
occupied 80-90% of the glottic opening was observed (Fig. 1).
The stalk was located on the left side just above the vocal cords
and it moved slightly in and out of the glottis when the patient
breathed. The patient entered the operating room in a sitting po-

Fig. 1. An endoscopic view of the 3 x 3 cm-sized vocal cord granuloma.
The arrow indicates a narrow glottic opening. G: granuloma. Used with
permission from the patient.

sition and was given 100% oxygen with a nasal prong. Once on
the operating table, the patient was placed in the semi-Fowler’s
position. It was anticipated that when he lost consciousness
from anesthesia induction, mask ventilation would no longer
work due to his totally obstructed airway. We therefore decided
to perform transtracheal jet ventilation (T'TJV) using a percuta-
neous transtracheal catheter.

Intraoperative monitoring devices, such as an electrocardio-
gram, an automatic blood pressure cuff, and a pulse oximeter,
were applied. Radial arterial cannulation was performed. The
initial oxygen saturation was 100% in 100% oxygen and all other
measured vital signs (BP: 147/91 mmHg, PR: 69 /min, RR: 15 /
min) were within normal ranges. While in the semi-Fowler’s
position, the patient’s neck was extended and, after skin infiltra-
tion with 1% lidocaine, a 16 gauge angiocatheter was inserted
caudally at a 30° angle via the cricothyroid membrane. After the
needle was taken out, air was entering the catheter efficiently
but was not aspirating well. We suspected that the catheter was
touching the rear wall of the trachea, so approximately 1 cm was
pulled out. Two ml of 4% lidocaine was injected through the
catheter to anesthetize the tracheal lumen.

After intravenous injection of 0.1 mg of glycopyrrolate, total
intravenous anesthesia was performed using propofol and remi-
fentanil. Manual ventilation with a facemask was not possible
after loss of consciousness. Ventilation was difficult, but was
maintained somewhat after immediate injection of 100 mg of
succinylcholine. As observed through direct laryngoscopy, the
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Transglottal jet ventilation

glottic opening was almost entirely covered by the mass but a
narrow opening was seen. We changed our plan to transglottal
jet ventilation instead of transtracheal ventilation, and a hard
and long catheter (ID: 2 mm, OD: 3 mm, length: 50 cm) was
inserted though the glottic opening. The catheter tip was placed
in the midtrachea. After insertion, using a fine-time control-
lable jet ventilator [1,2], a driving gas pressure of 50 psi (2,586
mmHg) and an injection time of 0.75 s were applied and ventila-
tion efficacy was confirmed by watching the chest expand dur-
ing inspiration and sink during expiration. After observing chest
wall movement, an initial injection of 10 mg of atracurium was
administered intravenously and, thereafter, muscle relaxation
was maintained with intermittent injections of atracurium. Via
the suspension laryngoscope, a round-shaped granuloma mea-
suring approximately 3 X 3 cm was observed. Because the mass
was soft and friable, it could not be extracted in one step, so it
was removed piecemeal instead. To minimize interruptions to
the extraction process, we reduced the respiration rate as low as
possible while watching the patient’s SpO, level on the pulse ox-
imeter. After removing all of the vocal fold granuloma, we found
that the angiocatheter was located very close to the rear wall of
the trachea.

After the operation, a conventional endotracheal tube (ID:
6.0 mm) was inserted and mechanical ventilation was carried
out. End-tidal CO, (ETCO,) measured immediately after inser-
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tion of the endotracheal tube was 57 mmHg, indicating mild
hypercarbia. ETCO, normalized soon and muscle relaxation was
reversed. The patient was then extubated and, simultaneously,
the 16 gauge angiocatheter was removed from the neck. The op-
eration lasted for 35 min and the patient was anesthetized for a
total of 1 h and 10 min. Six days after surgery, he was discharged
without any adverse events.

During jet ventilation, expiration is entirely passive and de-
flation occurs by spontaneous recoil of the chest and lungs when
oxygen flow is stopped. Due to the need for a partially open
airway to allow for passive exhalation [3], the prerequisite for
TTJV is that there should be adequate expiratory flow. The sub-
atmospheric pressure generated by the jet just below the larynx
would force the mass toward the glottic opening, resulting in
total airway obstruction. However, even with a massive laryngeal
tumor causing severe inspiratory obstruction, adequate expira-
tory flow is possible because of the “ball-valve” effect of most la-
ryngeal masses [4]. Immediately after jet injection, we observed
that the mass and some blood were discharged out of the glottis.
Although the Venturi principle may produce a small suction ef-
fect at the start of the inspiratory phase, this is rapidly negated by
an upward flow of gas through the larynx as pressure rises high
in the trachea after injection. The high intra-tracheal pressure
caused by the jet ventilation appears to lift the mass up and open
the obstructed glottis, allowing for better visualization [5].
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