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Case Report

Successful one-lung ventilation in a patient after laryngectomy 
by inserting a long spiral single-lumen tube into the left main 
bronchus: a case report 
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Background: Patients who have had laryngectomy require a thorough preoperative assessment for 
potential stomal stenosis, and an action plan for possible inadvertent displacement of the voice prosthesis (VP) 
must be considered. We report the anesthetic management of a post-laryngectomy patient undergoing lung 
resection surgery. The patient had both a laryngectomy and a VP in situ.
Case Description: A 66-year-old man with Parkinson’s disease, who had previously undergone total 
laryngectomy for supraglottic laryngeal cancer, had a cuffed tracheostomy tube and a VP inserted into 
the tracheoesophageal fistula below it. He was scheduled for segmentectomy combined with lymph node 
dissection under combined epidural-general anesthesia due to lung cancer in the apical segment of the right 
lung. Following induction of general anesthesia, instead of using a double-lumen endotracheal tube, we 
inserted a long spiral single-lumen tube (SLT) (6 mm inner diameter, 8.7 mm outer diameter) through the 
tracheostoma under the guidance of a 4 mm bronchoscope because of concerns about airway injury due to 
the narrowed diameter of the stoma and potential dislodgement of the VP. The tube was carefully advanced 
and smoothly placed into the left main bronchus, and the surgery was completed using one-lung ventilation 
(OLV).
Conclusions: For post-total laryngectomy patients, it is important to assess the size and condition of the 
tracheostoma and the usage of a VP, and choose an appropriate endotracheal tube. A long spiral SLT might 
be an option for OLV in patients after laryngectomy with a tracheoesophageal VP.
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Introduction

In the airway management of patients who have previously 
undergone total laryngectomy, the size of the permanent 
tracheal stoma and implantation of a tracheoesophageal 
voice prosthesis (VP) make the airway management and 
choice of an appropriate endotracheal tube difficult (1-3). 
Herein, we report the airway management for lung cancer 
surgery in a patient with a VP following total laryngectomy, 
using lung isolation techniques that were achieved with a 
long spiral single-lumen tube (SLT). We present this case in 
accordance with the CARE reporting checklist (available at 
https://acr.amegroups.com/article/view/10.21037/acr-23-
108/rc).

Case presentation

A 66-year-old man (169 cm, 57 kg) with Parkinson’s disease 
had a medical history of right supraglottic laryngeal cancer, 
for which he underwent total laryngectomy. At that time, the 
patient had difficulty inserting a cuffed tracheostomy tube  
[7 mm inner diameter (ID), 10 mm outer diameter (OD)]. A 
VP (Provox Vega, Atos Medical, Sweden, 20 Fr, 12.5 mm) 
was inserted into the tracheoesophageal fistula (Figure 1). 
At his current presentation, segmentectomy combined with 
lymph node dissection was scheduled for a 11 mm malignant 
nodule in the apical segment of the right lung.

After intravenous cannula placement,  epidural 
anesthesia was performed at the thoracic T5/6 level. 

General anesthesia was induced with propofol at a target 
concentration of 3.0 μg/mL with remifentanil 0.3 μg/kg/min 
and rocuronium 40 mg. Although we had originally planned 
to insert a silicone double-lumen endotracheal tube (DLT) 
(Phycon 33 Fr, 11 mm OD, Fuji Systems, Japan) through 
the permanent tracheostoma, this plan was abandoned 
because the diameter of the stoma was narrower than 9 mm, 
which could have led to the VP being dislodged, along with 
airway injury. Therefore, we elected to use a long, cuffed, 
spiral SLT (Phycon wire-reinforced endotracheal tube long 
type defender with cuff, 6 mm ID, 8.7 mm OD, 400 mm 
in length, Fuji Systems, Japan) under the guidance of a  
4 mm bronchoscope (Figure 2). Bronchoscopic observation 
of the trachea from the stoma revealed the VP below it. The 
tube was advanced carefully under bronchoscopic guidance, 
and was placed into the left main bronchus and secured in 
place (Figure 3). Adhesive tape was used to secure the tube. 
After placement of an arterial cannula in the left radial artery, 
the patient was turned to the left lateral position for the 
surgery. During the surgery, remifentanil 0.1–0.2 µg/kg/min 
and propofol 1.8 µg/mL were administered to maintain 
anesthesia with phenylephrine administration as needed, 
for management of hypotension. One-lung ventilation 
(OLV) was maintained for 146 minutes, with pressure-
controlled ventilation with a driving pressure of 25 cmH2O 
and an inspired oxygen fraction of 1.0. Although peripheral 
capillary oxygen saturation decreased to 82% during the 
surgery because the tube accidentally slipped deeper into 
the left lower lobe due to the surgeon’s manipulations, the 
tube position was immediately adjusted using bronchoscopy, 
with recovery of oxygen saturation. Thoracotomy with a 
150 mm long posterolateral incision in the fifth intercostal 
space allowed adequate gradual collapse of the lung. When 
bilateral ventilation was required, such as during the air 
leakage test, the tube was withdrawn above the carinal 
bifurcation and the tube cuff was deflated. Although slight 
air leakage via the narrow stoma remained, the right lung 
was gradually inflated to complete the leak test. After the 
surgery, we observed integrity of the mucosa and correct 
positioning of the VP by bronchoscopy. The VP was 
correctly functioning. Postoperatively, the patient was 
transferred to an intensive care unit and was discharged in 
an ambulatory condition on postoperative day 7.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for the publication of this 

Highlight box

Key findings 
•	 Using a long spiral single-lumen tube (SLT) provided stable 

one-lung ventilation in a patient after laryngectomy with voice 
prosthesis (VP).

•	 A long spiral endotracheal tube affords the flexibility to allow 
atraumatic placement through a contracted tracheostoma.  

What is known and what is new?  
•	 Patients who have had laryngectomy require thorough preoperative 

assessment, the potential for stomal stenosis and an action plan for 
possible VP displacement must be considered.

•	 A long spiral SLT might be an option for one-lung ventilation in 
patients after laryngectomy with a tracheoesophageal VP.

What is the implication, and what should change now? 
•	 Patients with a tracheostoma and implantation of a tracheoesophageal 

VP require careful selection and placement of the appropriate 
airway device for one-lung ventilation.

https://acr.amegroups.com/article/view/10.21037/acr-23-108/rc
https://acr.amegroups.com/article/view/10.21037/acr-23-108/rc
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case report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 
journal.

Discussion

Over the past 5 years, 10 of 3,480 patients requiring OLV 
in our hospital had a laryngectomy. Among them, one had 
a long spiral SLT, a Phycon left-sided DLT was used in 7 
(35 Fr n=3, 37 Fr n=4), a Blue-line left-sided DLT (37 Fr, 
Smiths Medical, San Clemente, CA, USA) and Broncocath 
left-sided DLT (37 Fr, Medtronic, Minneapolis, MN, USA) 
used in the remaining two patients. The combination of a 
SLT and bronchial blocker or a tracheostomy DLT was not 
used in any of the patients. In terms of endotracheal tube 
selection, a left-sided tracheostomy DLT (Rüsch, 39 Fr, 
Teleflex, Wayne, PA, USA) can be used when the diameter 
of the tracheostoma is equal to or greater than 13 mm, 
although a right-sided tracheostomy DLT is not available 
in Japan (2,3). Of note, since a left-sided tracheostomy 
DLT cannot be used for left pneumonectomy or left 
main bronchotomy, other tubes should be selected (4). 
Furthermore, in Japan, since the average OD of the tracheal 
cannula used after tracheostomy is mostly 12–13 mm for 
men and 10–11 mm for women, use of a tracheostomy DLT 
appears to be very infrequent (5). When the tracheostoma 
size is equal to or less than 13 mm, insertion of an oral DLT 
or a combination of a tracheal cannula/SLT and bronchial 
blocker or SLT alone allows the performance of OLV  
(Figure 4) (6,7). However, with the combination of a tracheal 
cannula/SLT and bronchial blocker, the establishment of 
OLV is likely to take time because a blocker sometimes 

A

B

Figure 1 The tracheostoma and presence of a VP implanted 
through the tracheoesophageal fistula were confirmed on chest 
computed tomography. (A) Axial view; (B) sagittal view. The red 
and blue arrows in the figures indicate the tracheostoma and VP, 
respectively. VP, voice prosthesis.

Figure 2 Phycon wire-reinforced endotracheal tube long type 
defender with cuff.

Figure 3 A long spiral single-lumen tube was inserted into the 
tracheostoma.
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interferes with bronchoscopy (8). In addition, since the 
lung collapses relatively slowly, the combination might not 
be suitable for patients who undergo thoracic surgery in 
which alternate lung collapse and ventilation are required 
frequently. If the tracheostomy stoma size is large enough 
for insertion of an oral DLT, the use of the oral DLT 
might make the establishment of lung isolation easy (7). 
However, since it has been reported that DLTs increase 
the risk of airway injury, it is important to select a silicone 
DLT that has little effect on the airway mucosa (8-10). 
According to a report by Campos et al., among methods 
for OLV, DLTs were used least frequently as compared to 
other methods in patients with a tracheostoma (11). Since 
the tracheal diameter of Americans is reportedly bigger 
than that of Japanese, even use of a SLT/Shiley tracheal 
cannula in combination with a bronchial blocker allows easy 
establishment of OLV in American patients, but this would 
not be true in Japanese patients (5,12).

In our case, following total laryngectomy, a cuffed 
tracheostomy cannula was initially inserted through the 
tracheostoma, although the stoma subsequently contracted 
to diameter of 9 mm over time. Therefore, it was difficult 
to use the oral or tracheostomy DLT. While using the 
Univent tube (Teleflex, Wayne, PA, USA) might provide 
stable OLV, it could not be used in this case since the 
minimum OD of that tube is 9.7 mm for adult patients. 
Instead, we successfully established lung isolation by 
inserting a long spiral SLT into the left main bronchus 
under the guidance of a 4 mm bronchoscope. Further, the 
risk of tracheal mucosal injury was reduced because of the 

flexibility afforded by the wire reinforced and round shape 
of the tip of the long spiral SLT, compared with a standard 
DLT and an ordinary spiral SLT (4). In addition, the cuff 
of the tube is much shorter than the conventional one, and 
this shorter length may be useful when placed in the right 
main bronchus, where the margin of placement is less than 
in the left main bronchus (4,13). In order to address the 
stenosis condition, an enlarging plasty of the tracheostoma 
might be an option. However, the risk of infection of the 
tracheostoma need to be considered.

It is estimated that 5% to 8% of patients with primary 
lung cancer suffer from pharyngeal cancer, particularly 
in the vicinity of the epiglottis (1). Prior to lung cancer 
surgery, many of these patients are likely to undergo surgery 
or radiotherapy in the airway and neck region. These 
patients might subsequently need airway management 
through the permanent tracheostoma, which makes it 
difficult to achieve OLV. VPs are often offered to patients 
after laryngectomy. Between 70–90% of patients who 
have a VP can achieve speech (14). Of the 10 patients 
who underwent OLV after laryngectomy at our hospital, 
five (50%) had a VP. VPs have an internal unidirectional 
valve, which prevents aspiration from the esophagus to the 
airway, while simultaneously allowing exhalation through 
the mouth (14). The occurrence of prosthesis aspiration is  
3.9–6.7% of patients (15). If the VP is accidentally 
dislodged, in order to maintain patency of the fistula until 
another prosthesis is fitted, a Fogarty catheter might be 
necessary to prevent the loss of the tracheoesophageal 
fistulous tract and entry of esophagogastric contents into the 

Post laryngectomy patients and OLV

(If the diameter of the tracheostoma is narrowed, consider enlarging plasty of the tracheostoma)

Left pneumonectomy or left main bronchotomy 

•	 Tracheostomy DLT (stoma size 13 mm or more)

•	 Oral DLT (right-sided, 26-37 Fr)

•	 SLT + Blocker (Coaxial or Parallel Technique)

•	 Tracheostomy tube + Blocker

•	 SLT (including long spiral tube)

Surgery other than left pneumonectomy or left main bronchotomy 

•	 Tracheostomy DLT (stoma size 13 mm or more)

•	 Oral DLT (26−37 Fr)

•	 SLT + Blocker (Coaxial or Parallel Technique)

•	 Tracheostomy tube + Blocker

•	 SLT (including long spiral tube)

Figure 4 Tube selection for one-lung ventilation in patients after laryngectomy. OLV, one-lung ventilation; DLT, double-lumen 
endotracheal tube; SLT, single-lumen tube.
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airway (16). In our case, since bronchoscopic observation 
revealed the VP under the permanent tracheostoma, we 
inserted the tube carefully so as not to interfere with it. If 
the VP had fallen into the trachea, its location would have 
had to be precisely determined. Since several reports have 
discussed the difficulty of accurately locating the VP using 
chest X-rays alone, a computed tomography scan is often 
performed to identify its location (15,17). Combined use 
of a flexible bronchoscope, forceps, and a retrieval basket is 
effective for removing the dislodged VP (18). In addition, 
if the VP falls into the esophagus, leading to complications 
such as intestinal obstruction, surgical treatment is 
sometimes required (19). Some types of VPs can be taped 
or stitched to the skin prior to airway manipulation in 
laryngectomy patients (20).

Our case report is limited to the presentation of a single 
patient because it is rare for post-laryngectomy patients 
with contracture of the stoma and VP to undergo surgery 
requiring OLV.

Conclusions

In the present case, lung cancer surgery was successfully 
completed with the use of  a  long spiral  SLT for 
establishment of OLV in our patient with a VP, since a 
DLT was unusable because the permanent tracheostoma 
had contracted after total laryngectomy. When lung 
isolation techniques need to be performed in total 
laryngectomy patients, it is important to assess the size of 
the tracheostoma, check for the presence of a VP, select the 
appropriate tube size for the tracheostoma, insert the tube 
carefully, and be prepared to deal with the eventuality of 
dislodgement of the VP.
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