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Introduction

We present a case of  a 56-year-old woman with severe tracheal stenosis undergoing endoscopic balloon dilation, 
with a difficulty of  management of  airways for the anaesthetist while allowing the ear, nose, and throat (ENT) sur-
geon to operate.

Case Presentation

We report a case of  a 56-year-old woman presenting with progressive dyspnea and shortness of  breath during ex-
ercise for the last 6 months.

On physical examination, mild inspiratory and expiratory stridor was observed, worsening during exercise or stress. 
No history of  intubation or trauma to the trachea was reported. The result for Wegener granulomatosis with c- and 
p-anti-neutrophil cytoplasmic antibodies was found to be negative as an acquired cause. A thoracic computed to-
mography (CT) scan revealed a subglottic tracheal stenosis estimated to be 3.5 mm in diameter and 11 mm in length 
and located 95 mm from the carina. An endoscopic examination was performed under general anaesthesia with 
spontaneous breathing technique (sevoflurane administered through a face mask). Transnasal fibroscopy (Olym-
pusR, 4.2 mm) and direct laryngo-tracheoscopy (StorzR 0°, 4.0 mm) estimated the stenosis to be 7 mm in diameter 
corresponding to the Cotton–Myer grade III stenosis with an 80% reduction in the airway lumen (Figures 1-3). 
The stenosis involved the mid-part of  the cricoid cartilage and the 1st tracheal ring with the craniocaudal distance 
measuring at 8 mm. An endoscopic treatment of  the stenosis was planned 2 days later.

General anaesthesia was induced with propofol, fentanyl, and rocuronium, and the patient was intubated with 
a C-MAC® D-Blade video laryngoscope (Karl Storz, Tuttlingen, Germany), allowing placement of  a 5.0 Fr 
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Combined use of  Ventrain and S-Guide for 
Airway Management of  Severe Subglottic 
Stenosis

Abstract

The airway management of  a patient with severe tracheal stenosis depends on its severity, length, location, and type of  surgery. Its management 
is complex and requires the collaboration of  an experienced team of  anaesthetist and ear, nose, and throat surgeon. We report an innovative 
combination of  Ventrain™ and S-Guide™ for airway management of  a planned endoscopic dilation of  a severe subglottic stenosis in an adult 
patient. This new alternative may offer advantages over existing airway management techniques in similar cases.
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S-Guide™ intubating stylet (VBM Medizintechnik GmbH, 
Sulz a.N, Germany) through the tracheal stenosis. Proper 
positioning was confirmed by the surgical team using a 0° 
telescope (StorzR 0°, 4.0 mm). S-Guide™ was connected to 
Ventrain™ (Ventinova Medical B.V., Eindhoven, Nether-
lands) (Figure 4) for ventilation (FiO2=100% and I:E=1:2, 
frequency 10–12/min), and the surgical procedure was 

started. The stenosis was first infiltrated submucosally with 
depot corticosteroid triamcinolone acetate (40 mg mL-1), 
and a “Mercedes-Benz”-like star-shaped incision was per-
formed at 12, 4, and 8 o’clock positions. The stenosis was 
then dilated with a pulmonary balloon catheter (CRE™ 
Pulmonary; Boston Scientific, Marlborough, MA, USA) up 
to 13.5 mm using a 4.5 ATM inflation pressure. Topical epi-
nephrine was applied followed by intubation with a 5.0 mm 
Microcuff® tube (Kimberly-Clark, Roswell, GA, USA). Ex-
tubation and recovery of  the patient were uneventful, and 
symptoms were relieved without the need of  tracheostomy. 
Currently, the patient has no respiratory complaints (Figure 
5). Informed consent was obtained from the patient for re-
porting the case.

Figure 4. S-Guide™ malleable intubating guide connect-
ed to the Ventrain™ via the Luer Lock O2 Connector

Figure 3. View of  the distal trachea

Figure 2. View of  the grade III tracheal stenosis

Figure 1. Endoscopic view of  the glottic and subglottic 
regions with severe tracheal stenosis
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Discussion

Airway management while allowing surgical access for idio-
pathic subglottic stenosis (ISGS) is a challenge for the anaes-
thetist and the ENT surgeon and mandates a team approach. 
In our case, severe subglottic stenosis prevented conventional 
tracheal intubation. Owing to the extent of  the stenosis, an 
endotracheal tube with a size of  3.5 mm with an external 
diameter of  4.9 mm would be necessary, but a length of  21 
cm was insufficiently long.

Discrepancies as to the extent of  the subglottic tracheal stenosis 
as assessed by CT or endoscopic examination raised questions 
about the specific management. There was an exaggeration of  
stenosis dimensions while comparing endoscopy and CT scan, 
and this is secondary to stagnated secretions in the vicinity of  
the stenosis. A dedicated airway endoscopy (dynamic and rigid) 
is critical to diagnose and stage an airway stenosis and is the in-
vestigation of  choice. The first endoscopic examination was per-
formed with a 4.2 mm fiber bronchoscope, allowing passage and 
exploration of  the stenosis. This fiberscopic assessment allowed 
safe usage of  the 5.0 mm external diameter of  the S-Guide.

The use of  a jet ventilation would be an alternative, but ow-
ing to the risk of  complete airway obstruction in view of  the 
extent of  the stenosis, passive outlet of  the insufflated air was 
not guaranteed. The risk of  associated barotrauma was as-
sessed to be too severe (1).

Successive apnoea technique has been described as an alter-
native allowing for adequate visualization with vocal cords 

immobility while carrying the risk of  laryngeal spasms, hyper-
capnia, and inhalation due to gastric insufflation (1, 2). More-
over, this may mandate repeated short surgical procedures, 
depending on how long the patient can tolerate a period of  
apnoea (3). Many episodes of  reoxygenation were estimated 
to greatly prolong the operation.

In this context, ventilation by Ventrain™ was decided to be 
the best alternative. Ventrain™ is a single-use, manually op-
erated device that allows oxygenation and gas exchange with 
expiratory ventilation assistance through a small lumen cath-
eter as previously described (4). It was first registered as an 
emergency ventilation device even in paediatric cases where 
stenosis with very small diameters is encountered. Many case 
reports have shown the efficiency of  Ventrain™ in adult and 
paediatric difficult airway situations (5, 6). Paxian et al. (7) 
demonstrated the efficacy of  Ventrain™ associated with a 
small lumen catheter to provide adequate ventilation on an 
animal study with varying degrees of  tracheal stenosis. One 
previous study reports about the usage of  Ventrain™ in an 
elective situation. Fearnley et al. used Ventrain™ in a case 
of  supraglottic stenosis and demonstrated the effectiveness 
of  ventilation with Ventrain™ when a first operation attempt 
was aborted due to the inability of  ventilation with jet ven-
tilation (8). Furthermore, they inserted a Cricath™ cannula 
(Dolphys Medical BV, Eindhoven, Netherlands) through the 
cricothyroid membrane. In our case, the stenosis was subglot-
tic and restricted the cricothyroid approach. The design of  
Ventrain™ allows the connection to an adaptor mounted on 
a malleable intubating guide through the stenosis.

The treatment of  ISGS is predominantly endoscopic. In our 
case, the ENT surgeon used a pulmonary dilation balloon to di-
late the stenosis. The surgeon was able to treat the stenosis with 
the use of  a small lumen catheter as the S-Guide™ through 
the stenosis, leaving the S-Guide™ in the trachea along the di-
lation catheter. It allowed continuous ventilation of  the patient 
even in the balloon inflation phase of  the operation.

Conclusion

The combination of  Ventrain™ with S-Guide™ malleable 
intubating guide is secure and allows adequate ventilation in 
severe subglottic tracheal stenosis without episodes of  desat-
uration.

Informed Consent: Written informed consent was obtained from 
patient who participated in this case.   

Peer-review: Externally peer-reviewed. 
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Figure 5. View of  the trachea after balloon dilatation
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