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□ 영문논문 □

Transtracheal High-frequency Jet Ventilation using a Two-lumen
Central Venous Catheter for Laryngomicrosurgery
− A case report −
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A 33 year old female patient was scheduled for laser laryngomicrosurgery to remove a polyp arising from the posterior one third
of the vocal cord. A double lumen central venous catheter was inserted through the cricothyroid membrane and transtracheal high
frequency jet ventilation was performed via the distal lumen. The proximal lumen was connected to a capnography monitor, enabling
breath by breath monitoring of PETCO2. The surgery was successfully completed, and the patient was discharged from the post
anesthesia care unit (PACU) three hours after surgery without any complication. (Korean J Anesthesiol 2008; 54: S 40～2)
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to the lesion site.

Transtracheal jet ventilation can be used for endoscopic laryngeal surgery and in patients with acute airway problems.1-5)

Anesthesia was induced with an intravenous administration

Laryngoscopy and endotracheal intubation are not needed, and

of glycopyrrolate 0.004 mg/kg, alfentanil 10μg/kg, propofol 1.5

no apparatus is placed in the upper airway. We report a case

mg/kg and atracurium 0.5 mg/kg with monitoring electro-

of transtracheal high-frequency jet ventilation (HFJV) using a

cardiography, noninvasive blood pressure, and pulse oximetry.

two-lumen central venous catheter for laser laryngomicro-

A laryngeal mask airway (LMA) was inserted, and 3%

surgery (LMS) to remove a polyp arising from the posterior

sevoflurane in oxygen was administered to the patient for

one third of the vocal cord.

maintenance of anesthesia.
After confirming that the patient was ventilated appropriately
at the extended neck position, a 7 Fr. 20-cm two-lumen
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central venous catheter (Arrow International Inc., Reading, PA,
U.S.A.), containing a 14G distal lumen and an 18G proximal

A 33-year-old female patient (weight 54 kg, height 167 cm)
was scheduled for laser LMS to remove a vocal cord polyp.

lumen,

The method of ventilation during anesthesia was discussed with

cricothyroid membrane using the Seldinger method (Fig. 1).

was

inserted

into

the

trachea

caudad

via

the

the surgeon. We decided to perform transtracheal HFJV using

Both lumens of the catheter were checked for easy aspiration

a two-lumen central venous catheter because the polyp arose

of air, and a capnograph trace was attached to ensure that all

from the posterior one third of the vocal cord, thus an orotracheal

lumens were within the tracheal lumen. The catheter was

intubation or catheter insertion would interfere surgical access

anchored to the neck skin by using a TegadermTM (3M Health
Care, St. Paul, MN, U.S.A.). Then, 2 mg of midazolam and
10μg/kg of additional alfentanil were administered intra-
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venously, and the LMA was removed. The surgeon confirmed
that the catheter tip was positioned about 2 cm above the
carina via direct bronchoscopy.
The distal lumen was then connected to the COMPOS βS 40
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Fig. 2. Capnography monitoring with the proximal lumen of a
two-lumen central venous catheter during jet ventilation.
Fig. 1. Transtracheal high-frequency jet ventilation using a two-lumen
central venous catheter.

The patient was discharged from the PACU three hours after
surgery and had no postoperative complications.
EV jet ventilator (Metran Co., LTD., Saitama, Japan). The
proximal lumen was connected to a capnograph. The COMPOS

DISCUSSION

β-EV was set to deliver jet ventilation at a driving pressure
of 2.5 bars at a frequency of 120 breaths/min. The upper limit

Transtracheal jet ventilation is a useful emergency measure

of end-expiratory pressure was set at 0.5 kPa. An inspira-

when it is impossible to secure the airway and provide

tory:expiratory ratio of 1：2 was used, and the FiO2 was set

ventilation by conventional means.2,4) It is also indicated in

at 0.3. The capnography trace was checked intermittently by

patients undergoing elective surgery in whom conventional or

using three-way stopcock. The capnography trace during jet

fiberoptic intubation is not feasible.

ventilation is shown in Fig. 2.

The use of a central venous catheter for jet ventilation was

A carbon-coated spatula was used by the surgeon for pro-

first described in children in whom the catheters were placed

tection of the central venous catheter from the laser beam

through the larynx.6) Two major complications with trans-

during the surgery. In 10 minutes of operation time, the vocal

tracheal jet ventilation are barotrauma and carbon dioxide

polyp was removed, bleeding was controlled, and 1 ml of

accumulation. These complications can be reduced by securing

arterial blood was sampled for gas analysis from the left radial

enough gas outlet to prevent sealing of an airway and

artery.

monitoring PETCO2 to detect carbon dioxide accumulation,

The SpO2 was continuously maintained at 100% during the

which may be enabled by using a two-lumen central venous

operation. The arterial blood gas analysis was as follows: pH

catheter for transtracheal jet ventilation.

7.399, PaCO2 40.6 mmHg, PaO2 132.0 mmHg, SaO2 99.9%.

The central venous catheter is easy to insert into the trachea

Any complication, including barotrauma, bleeding, or hypoxia,

via the cricothyroid membrane, and the two lumens of the

was not seen during the surgery.

catheter can be checked for patency by aspirating air and

At the end of the surgery, jet ventilation was discontinued,

tracing a capnogram to ensure that all lumen openings are

and 0.2 mg of glycopyrolate and 10 mg of pyridostigmine

within the trachea. Additionally, the surgeon can confirm the

were administered intravenously to the patient to reverse the

proper intratracheal position of the catheter tip by a direct

muscle relaxation. The spontaneous respiration of the patient

bronchoscopy.

was recovered with ventilatory support via a face mask with

A potential problem with this technique is trauma due to

100% O2. The central venous catheter was removed, and the

movement of the catheter tip with each jet breath. This can be

puncture site upon the cricothyroid membrane was covered

minimized by keeping a short length of the catheter within the

with a disposable bandage after sterilization. The patient was

trachea and by using the lowest possible driving pressure.

transported to the post-anesthesia care unit (PACU).

Another problem is mucus plugging of the proximal lumen,
S 41
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to surgeons.

but this was not found in our practice.
Continuous monitoring of the airway pressure has been
advocated to minimize the risk of barotrauma and pneu-
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crucial in preventing hyperinflation and barotrauma because the
only gas outlet should not be sealed. Although the airway
pressure could not be monitored in this case due to
insufficient preparation of a connecting tube, we believe that
our method can ensure more safety in jet ventilation by
supplying another gas outlet to prevent barotrauma due to
sealing.
The capnograph has previously been used to monitor the
efficiency of high-frequency jet ventilation.8-10) Also, monitoring
of the airway pressure via the catheter can be continued until
the patient is breathing spontaneously. There was no problem
in ventilation in our case and the gas exchange profile was
adequate with minimal cardiovascular changes.
In this case, the choice of ventilation method was somewhat
difficult, since transtracheal HFJV was more invasive than
orotracheal HFJV. Therefore, we discussed the method of
ventilation during anesthesia with the surgeon. And, we chose
transtracheal HFJV because the polyp arose from the posterior
one third of the vocal cord, thus an orotracheal intubation or
catheter insertion would interfere surgical approach to the
lesion site. After completion of the surgery, the surgeon was
greatly satisfied with our transtracheal jet ventilation method,
which enabled a better surgical condition with less vibration in
the surgical area and a good surgical field.
We

conclude that

transtracheal

jet

ventilation with

a

two-lumen central venous catheter is a simple and safe method
which enables anesthesiologists to monitor PETCO2 without
interruption of ventilation and gives a better surgical condition
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