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Summary

The Voice Prosthesis (VP) is a device used to reacquire speech
in patients who have undergone laryngectomy. There is no estab-
lished airway management approach to one-lung ventilation for
such patients.

An 82-year-old man, with a past history of total laryngectomy,
jejunum transplantation, and permanent tracheostomy to treat
laryngeal cancer. A tracheoesophageal shunt was created and VP
was placed. A thoracoscopic left upper lobectomy was scheduled
for a patient with a VP. We selected multiple options to secure the
airway and prepared a support system in case of accidental removal
of VP. As VP removal would have increased the risk of aspiration, we
secured the airway using a 39 Fr tracheostomy double-lumen tube
after inducing anesthesia.

In patients with one-lung ventilation, it is possible to minimize
the risk of aspiration as VP is not easily displaced, even while
performing intubation without its removal.
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Introduction

DLT: Double-Lumen Tube; SLT: Single-Lumen Tube

Total laryngectomy results in loss of voice and deprives pa-
tients of their ability to communicate. A Voice Prosthesis (VP)
is one of the devices to restore loss of speech for such patients
[1,2]. VP is recognized as the preferred method of voice restora-
tion due to its high success rate of producing speech, and short
training time after total laryngectomy. It is placed in a created
fistula between the trachea and esophagus. Major tracheo-
esophageal puncture issues can lead to pulmonary infections
and other respiratory complications. A detailed explanation of
the device has been provided by Itzhak Brook et al., [3] but it
is rare for anesthesiologists to encounter this device in clinical
practice. Removing the speech cannula and replacing it with a
tracheotomy tube in patients who have undergone a tracheot-
omy is a common practice in general anesthesia management.
Anesthesiologists are familiar with these devices and have
established methods for airway management. However, One-
Lung Ventilation (OLV) in patients with tracheostomy is a special
condition that limits the methods available for lung isolation
and makes airway management difficult. OLV through a trache-
ostomy stoma is typically managed with bronchoscope-guided
placement of either a Double-Lumen Tube (DLT) or bronchial
blocker.

There are no established methods for patients who have
undergone a laryngectomy and have VP to manage the airway
or handle VP during general anesthesia management, because
only a few studies have extensively examined patients with such
a condition.

In this study, we report our experience of inserting a Double-
Lumen Tube (DLT) in a patient who underwent a total laryngec-
tomy and had VP.

Case Presentation

The patient was an 82-year-old man who was 158 cm in
height and weighed 55 kg. Comorbidities were spinal canal ste-
nosis, diabetes mellitus, and hypertension.

A total laryngectomy, jejunum transplantation, and perma-
nent tracheostomy were performed 14 years ago to treat la-
ryngeal cancer. Two months after the surgery, a tracheoesoph-
ageal shunt was created and VP was placed (Figure 1). Chest
Computed Tomography (CT) revealed a large, 10-mm nodular
shadow in the left upper lobe of S3, and a thoracoscopic left
upper lobectomy was scheduled to be performed under general
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- position of the voice prosthesis (VP)

Figure 1: The positional relationship of the stoma and VP. The red
marks demonstrates the position of the VP. VP has flanges that
make it less likely to become dislodged.

anesthesia. Perioperative Forced Expiratory Volume in 1 second
(FEV1.0) was 1.73L, FEV1.0% was 79.4%, Forced Vital Capacity
(FVC) was 2.46 L, and FVC% was 84.2%.

Prior to surgery, the problems and methods used in airway
management of patients with VP were discussed with depart-
ments of respiratory surgery, head and neck surgery, and an-
esthesiology. VP was designed to act as a one-way valve for
movement of air from the trachea to esophagus on obstructing
the tracheostomy with the fingers. Therefore, aspiration can be
prevented with VP in place. Furthermore, reinsertion of VP is
difficult owing to the need for a dedicated device. An esopha-
geal and tracheal flange prevents falling, acting as a washer to
seal the prosthesis against the walls of the esophagus and/or
trachea, thus preventing leakage. When VP is left in place, there
is a risk of its displacement due to interference between VP and
the endotracheal tube.

After entering the operating theater, the blood pressure,
heart rate, and oxygen saturation (SpO,) of the patient were
159/79 mmHg, 63 bpm, and 98%, respectively. After preoxy-
genation (3 minutes, oxygen flow rate of 6 L), anesthesia was
induced using propofol (70 mg) and rocuronium (50 mg). Mask
ventilation was performed at less than 10 mmHg using a child-
sized mask. During mask ventilation, the position of VP and in-
ner diameter of the permanent stoma were reconfirmed. Af-
ter confirming that the Train of Four (TOF) monitor showed a
count of zero, the Double-Lumen Tube (DLT) was inserted via
the permanent stoma in a gentle manner. After establishing
that ventilation was possible, appropriate VP placement was
confirmed. Mask ventilation and oxygenation were effectively
applied throughout the induction. Anesthesia was maintained
using sevoflurane, rocuronium, fentanyl, and remifentanil. Dur-
ing the surgery, no problems, including dislodgement due to in-
terference between VP and DLT, were encountered even when
the patient’s position was changed. Sputum was suctioned as
required during anesthesia and no indications suggestive of as-
piration were noted. Chest X-ray was taken after the completion
of surgery, and no obvious signs of atelectasis or aspiration were
observed. After the patient awakened, extubation was carefully
performed to avoid interference with VP. The position of VP was
unchanged as compared with the preoperative position. The
duration of surgery was 1 hour 34 minutes and anesthesia were
maintained for 2 hours 50 minutes. No postoperative complica-
tions associated with the airway were observed, and the patient
was discharged from the hospital after 1 week.

Discussion

After undergoing total laryngectomy, patients lose their vo-
cal functions and have trouble communicating. Therefore, it
is necessary to improve their quality of life by restoring their

speech. VP is a shunt device that has a high rate of success for
speech rehabilitation,® and is considered the gold standard for
speech recovery [1,2,4]. In the future, it is expected that the
number of patients undergoing general anesthesia with VP in
place will increase. However, no established anesthesia method
exists for the treatment of patients with VP.

There are no clear guidelines regarding whether VP should
be removed or left in place when patients with it undergo gen-
eral anesthesia. However, VP has an internal one-way valve that
stops food and saliva from entering the airway. Removing VP
connects the esophagus to airway, thereby increasing the risk of
aspiration. Additionally, as reinserting VP requires a dedicated
device and skilled surgeon, this procedure is not straightfor-
ward for the anesthesiologist to perform. Therefore, support
from otolaryngology and head and neck surgery departments
is essential. Thus, we administered general anesthesia with VP
left in place.

Very few studies have reported on airway management
methods for patients with VP. Only one reported case neces-
sitating One-Lung Ventilation (OLV) was published, in 1997,
wherein a Hunsaker Mon-Jet tube was inserted into a laryngec-
tomy tube [5]. The external diameter of an 8.0-mm wide Single-
Lumen Tube (SLT) is 10.9 mm, whereas the external diameter
of a 39 Fr DLT (13.9 mm) is larger. Therefore, a SLT with smaller
diameter than a DLT had been used to avoid interference with
the VP in the report. However, the main part of VP is very small;
if the tracheal opening is sufficiently wide, the risk of interfer-
ence between VP and DLT is minimal. In addition, the flanges on
esophageal and airway sides prevent dislocation of VP. In con-
trast, the only DLT used is 39 Fr that exhibits low-level flexibility;
therefore, VP may be an obstacle while securing the airway in
patients with a small stoma. In the present case, the tracheos-
tomy was sufficiently open.

While vocalizing with the shunt, the air is directed into the
esophagus by blocking the permanent stoma; however, during
mask ventilation, there is a risk of anesthesia gas entering the
esophagus. The gas flow rate from the VP one-way valve is very
low at airway pressures of less than 10 mmHg [6]. Therefore,
with positive pressure ventilation of less than 10 mmHg, gas in-
flow into the esophageal side is unlikely. The risk of aspiration
is considered minimal with mask ventilation kept at the low-
est pressure, because VP is located in the upper esophagus. For
these reasons, we developed airway strategies as follows: (1)
VP is left in place; (2) tracheal intubation occurs after induction
of general anesthesia to avoid interference between VP and the
tracheal tube due to body movements; (3) mask ventilation is
kept at the lowest inspiratory pressure (less than 10 mmHg);
and (4) a 39 Fr tracheostomy DLT is initially inserted, but if
marked interference between DLT and VP is encountered, a spi-
ral tube and bronchial blocker tube should be used.

In this case, muscle relaxants were administered to avoid
interference between the intubation tube and VP due to body
movements. We preferred using DLT, and there was no interfer-
ence between VP and DLT.

The average durability of VP is 182 days, or 7.53 months
[7,8]. In cases where a long time has passed since placement,
leakage through VP or around it may occur and another surgery
has to performed to replace VP before the intended surgery.

We developed airway strategies to one-lung ventilation for
the patients with VP in place.
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