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Innovative Approach to Difficult Airway 
Management: Utilizing the Cook® Airway 
Exchange Catheter for Double-Lumen Tube 
Intubation
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	 Patient:	 Male, 58-year-old
	 Final Diagnosis:	 Difficult airway management
	 Symptoms:	 Difficult airway management
	 Clinical Procedure:	 —
	 Specialty:	 Anesthesiology

	 Objective:	 Unusual setting of medical care
	 Background:	 The Cook® Airway Exchange Catheter (Cook® AEC, Cook Group Incorporated, Bloomington, Indiana, USA) is an 

83-cm-long graduated hollow tube with an external diameter of 11, 14, or 19 French, commonly used for tra-
cheal tube replacement. Although this application is reliable in the exchange of single-lumen tubes, the failure 
rate markedly rises during the exchange from a single-lumen to a double-lumen endotracheal tube. It is also 
often used as a bridge to extubation in patients with difficult airways and for oxygenation support applications.

	 Case Report:	 We describe the case of a 58-year-old patient with unexpected difficult airway management. He was sched-
uled to undergo a minimally invasive hybrid esophagectomy (laparoscopic abdominal stage followed by an 
open right thoracotomy, requiring one-lung ventilation with a double-lumen tube). After the laparoscopic ab-
dominal stage, performed with a single-lumen endotracheal tube, we exchanged it for a double-lumen endo-
tracheal tube.

		  After several unsuccessful exchanges with a Cook® Airway Exchange Catheter due to the flexibility of the ex-
change catheter, we decided to use the exchange catheter as a method to maintain adequate ventilation while 
using it as a target to facilitate tracheal intubation alongside it, using a videolaryngoscope.

	 Conclusions:	 This case report discusses an unusual use of the Cook® Airway Exchange Catheter during videolaryngoscop-
ic double-lumen endotracheal tube (DLT) intubation. It reviews previously documented uses in the literature, 
while highlighting the possibility of failure during tube exchange. It also highlights its value as a support for 
oxygenation and ventilation during difficult intubation attempts.
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Background

The Cook® AEC (Cook® AEC, Cook Group Incorporated, 
Bloomington, Indiana, USA [1]) is an 83-cm-long graduated 
hollow tube with an external diameter of 11, 14, or 19 French 
(Fr), commonly used for tracheal tube replacement. Although 
this application is reliable in the exchange of single-lumen 
tubes, the failure rate markedly rises during the exchange 
from a single-lumen to a double-lumen endotracheal tube [2]. 
However, in clinical practice it is often used as a bridge to extu-
bation in patients with difficult airways [3] or for oxygenation 
support. The selection of the external diameter of the Cook® 
AEC is based on the internal diameter of the single-lumen en-
dotracheal tube (SLT) (Table 1). This case report discusses an 
unusual use of the Cook® AEC during videolaryngoscopic dou-
ble-lumen endotracheal tube (DLT) intubation. It also highlights 
the value of its use as a support for oxygenation and ventila-
tion during difficult intubation attempts.

Case Report

This is a case of a 58-year-old white man scheduled to under-
go minimally invasive hybrid esophagectomy for adenocarci-
noma of the lower third of the esophagus, classified as ASA 2, 
with hypertension and obesity (BMI 33.5 kg/m2). He reported 
no tobacco smoking, alcohol use, or substance abuse history. 
His usual oral therapy included perindopril 5 mg, indapamide 
1.25 mg, amlodipine 5 mg, simvastatin 40 mg, allopurinol 300 
mg, and moxonidine 0.4 mg.

In terms of predictive ventilation score, the DIFFMASK [4] score 
was 7 (age, sex, obesity, beard), corresponding to an intermedi-
ate risk of difficult mask ventilation. The patient was encouraged 
to shave his beard, but this is not generally mandatory at our 
institution, except in the case of planned awake fiberoptic intu-
bation. Intubation was considered a low risk for advanced air-
way management: Mallampati score II, 3-finger mouth opening, 

thyromental distance greater than 6.5 cm, good neck exten-
sion, and neck circumference less than 40 cm. Assessment of 
esophageal cancer extension revealed 2 involved lymph nodes: 
one adjacent to the lesion on the right posterolateral side and 
the other subdiaphragmatic at the level of the lesser curva-
ture. No secondary nodes were found. Ear, nose, and throat 
examination also revealed 2 small lesions in the right tonsil.

Standard ASA monitoring was used. Anesthesia was induced 
with 200 mg propofol, 25 mg esketamine, 50 mg rocuronium, 
100 mg lidocaine, and 10 mcg sufentanil. Bag-valve ventila-
tion was uneventful, but the first intubation attempt with a 
Macintosh size 3 laryngoscope blade failed (esophageal intuba-
tion, Cormack-Lehane score of IV). The Glidescope® (Verathon 
Incorporated, Bothell, Washington, USA) was then successful-
ly used to insert a size 8.0 cuffed SLT.

For the thoracic stage, the SLT had to be replaced with a 39 Fr 
left DLT. A 14 Fr Cook® AEC was inserted into the SLT to guide 
the exchange under videolaryngoscopy. The initial attempt was 
unsuccessful. A size 8.0 SLT was again placed to ventilate the 
patient. We decided not to use the AEC for first-line ventila-
tion as the first stage of the operation had already been per-
formed and the displacement of the AEC would induce a risk 
of catastrophic esophageal distension.

Four attempts were made with the videolaryngoscope by vari-
ous anesthetists, but it was not possible to place and advance 
the endotracheal tube through the vocal cords. We decided 
to leave the Cook® AEC in the trachea and connect it to the 
ventilator using the supplied Rapi-Fit® adapter (15-mm con-
nector). We maintained ventilation at 6-8 ml/kg, 12/’ on the 
AEC, removed the SLT, and successfully intubated with the DLT 
under visual control of the videolaryngoscope. The endotra-
cheal tube was then secured with a Sterisets® fixation cord 
(Sterisets® Medical Products, Penafiel, Portugal). Figure 1A-1C 
reproduces the described procedure on a simulation model of 
the case. There were no other significant events during the 

Double-Lumen Tube Cook® Airway Exchanger Catheter

External diameter 
(Fr*)

External diameter 
(mm**)

Internal diameter 
(mm)

External diameter 
(Fr)

External diameter 
(mm)

41 13.7 5.4

14 4.6739 13.0 5.3

37 12.3 5.1

35 11.7 4.8 11 3.67

32 10.7 3.4 8 2.67

Table 1. �Comparison of the external diameter of the Cook® Airway Exchange Catheter with the internal and external diameter of the 
double-lumen endotracheal tube from Covidien® (Dublin, Ireland).

Fr* – French (1-French=1/3 mm; 3-Fr=1 mm); mm** – millimeter.
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procedure. The patient received 125 mg of methylpredniso-
lone to prevent laryngeal edema, was successfully extubated, 
and was then transferred to intensive care.

The procedure used to exchange the tube did not affect the 
patient’s outcome. He was able to return to the surgical ward 
2 days later and was discharged home on postoperative day 
13 without complications. The patient was subsequently lost 
to our institution as his oncological follow-up was carried out 
in another clinic. We learned from the National Global Health 
Network that his oncologist discovered complete invasion of 
his liver by metastases 2 months later. The patient died from 
these metastases 4 months after surgery, despite a new line 
of chemotherapy. He was not eligible for a liver transplant.

Discussion

This case highlights 2 different issues: the versatility of the 
Cook® AEC and the possibility that a tracheal tube exchange 
can fail even with a dedicated device.

The most common use of an airway change in the literature is 
to extubate a patient who has difficult airway management [3]. 

As described in the American Society of Anesthesiologists [5] 
and Difficult Airway Society guidelines, it is used as a guide 
for reintubation if extubation fails when using SLT. The AEC is 
inserted through the endotracheal tube, the SLT is removed, 
and the AEC is left in place in the trachea. An external diame-
ter of 11- or 14-Fr is well tolerated in the awake patient. The 
usual insertion depth is 20 to 22 cm orally. It can be difficult 
to pass the device under the vocal cords when using small 
AECs (eg, an 11-Fr [6] catheter) because the relatively thin 
AEC is likely to move backwards when the larger, stiffer adult 
tracheal tube is advanced during reintubation. Advancing the 
SLT into the upper airway may then displace the AEC posteri-
orly into the esophagus and also snag on the arytenoid carti-
lage. It is therefore important to have an accurate correlation 
between the size of the AEC and the inner diameter of the en-
dotracheal tube (Table 1). The greater rigidity of DLT compared 
to SLT and the relative flexibility of 14-Fr catheter may partly 
explain our difficulty in passing on DLT. The extra-firm version 
of Cook® AEC is specifically designed to replace double-lumen 
tubes, but was not available at our institution at that time. 
Another use of AEC is oxygen supplementation [7], either by 
jet ventilation or oxygen insufflation. It can also be used as a 
primary jet ventilation technique for maxillofacial or larynge-
al surgery [8]. Failure of an SLT exchange attempt is another 
scenario where the AEC can be used to provide back-up oxy-
genation when the team needs time to consider an alterna-
tive airway management plan. It can be connected to one of 
the 2 Rapi-Fit® adapters supplied [1] and used for jet ventila-
tion or conventional ventilation.

Potential complications [9] of AEC use include barotrauma in 
up to 11% of patients, pneumothorax, gastric distension and 
perforation, tracheal laceration and pneumomediastinum, and 

Figures 1. �(A-C) Reproduction of the double-lumen tube along 
the Cook®AEC on a model. (A) Failed exchange due 
to the flexibility of the AEC. (B) Cook®AEC in place to 
allow oxygenation. (C) Intubation along the AEC left 
in place.

A C

B
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even cardiac arrest. Most of these cases were reported when 
the AEC was used with jet ventilation. However, 2 cases of ten-
sion pneumothorax [10,11] have been described in patients 
ventilated manually with an AEC. Another complication of the 
AEC is exchange failure due to displacement of the AEC when 
the first tube is removed before the second is placed [12]. The 
use of the AEC as a guide was described in a different set-
ting by Saunders et al [13], who performed a nasotracheal to 
orotracheal tube exchange in a patient who had undergone 
awake fiberoptic intubation. They placed an AEC in the trachea 
through the nasal SLT and performed the tube exchange us-
ing a video-assisted fiberoptic intubation technique with the 
AEC as a guide. The AEC was not removed until the position 
of the orotracheal tube was confirmed.

Finally, the Cook® AEC can be used to exchange airway devices 
as part of a difficult airway management plan. An example is 
the replacement of a conventional SLT placed by awake fiber-
optic intubation with a DLT via an AEC[14] in a patient with an-
kylosing spondylitis. Another example is fiberoptic intubation 
of a neonate with Pierre Robin syndrome [15] using an AEC to 
replace a supraglottic airway device (SAD) with an SLT without 
the risk of tracheal displacement when the SAD is removed.

Failure is not uncommon with tube replacement. Failure rates 
for tracheal tube exchanges can be as high as 9.3% for SLT 
to SLT and 39.9% for SLT to DLT [2]. In a study published by 
Mort [16], the success rate of reintubation from SLT to SLT in 
the ICU was 92%, with a first-pass success rate of 87% in pa-
tients with known or suspected difficult airways. One reason 
for failure in this article was inadvertent removal of the AEC 
from the glottis during the reintubation process. Video assis-
tance has also been shown to be beneficial in tracheal tube 
replacement, increasing first-pass success rates [17].

We chose not to use a bronchial blocker in this patient because 
the surgical procedure involved extensive manipulation around 
the main bronchi and the risk of blocker displacement was 
high. In addition, the patient’s surgeon clearly favored the use 
of a double-lumen endotracheal tube over a bronchial blocker.

Conclusions

The Cook® AEC is a certified airway exchange catheter, but its 
use can be challenging when exchanging single-lumen to dou-
ble-lumen endotracheal tubes. Its flexibility increases failure 
rates and can be managed with an extra-firm version of the 
AEC. It is also important to remember the ventilatory and ox-
ygenation support role of the AEC during difficult intubations, 
allowing airway plans to be established in complete safety.
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