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Anesthesia for insertion 
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patient with a large tra- 
cheo-esophageal fistula 
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Purpose: To present the anesthetic management for the insertion of a Dumon silicon stent to the trachea of a 
patient with a large tracheo-esophageal fistula. The aim of the stent insertion was to seal the fistula in order to 
prevent aspiration of esophageal content and subsequent pneumonitis. 
Cl inical  featm'~: A 45-yr-old man with a large tracheo-esophageal fistula was scheduled for the insertion of the 
Dumon stent. Since placement of the stent necessitates the insertion of a rigid bronchoscope, under general anes- 
thesia, with its tip just proximal to the fistula, controlled ventilation was expected to be difficult to achieve because 
of the diversion of oxygen through the large fistula to the esophagus. We successfully ventilated the lungs, after 
the fistula was sealed using a large balloon which was inserted in the esophagus, and the stent insertion was com- 
pleted uneventfully. 
C ~ n d ~ i o n :  Anesthesia for procedures involving the central airway is challenging. This report describes a sim- 
ple and practical method to facilitate ventilation by temporary seal of a tracheo-esophageal fistula using a modified 
esophageal balloon. 

O b j e a i f :  Pr&enter ranesth&ie utilis~e pendant l'insertion d'un tuteur au silicone Dumon dans la trach~e d'un 
patient pour fermer une impor[ante fistule trach~o-c~sophagienne et ainsi emp&her une aspiration du contenu 
oesophagien et une pneumopathie cons&utive. 
]~]~ment~ ~liniqu~ : Un homme de 45 ans qui pr&entait une grande fistule trach~o-oesophagienne a ~t~ admis 
pour l'insertion d'un tuteur Dumon. Comme sa rnise en place n&essite l'insertion, sous anesth~sie g~n&ale, d'un 
broncoscope rigide dont la pointe est introduite tout pros de la fistule, nous nous attendions ~ ce que la ventila- 
tion contr61~e soit difficile ~ cause de la possibilit~ pour l'oxyg~ne de passer dans l'oesophage. Nous avons r~us- 
si la ventilation apr~s la fermeture de la flstule en utilisant un gros ballon que nous avons ins&~ dans l'oesophage, 
et I'insertion du tuteur a &~ r~alis~e sans incident. 
Conclus ion : C'est un d~fi de proc~der ~ I'anesth~sie Iors d'interventions aux voies a&iennes centrales. Le 
pr&ent article d&r i t  une m&hode simple et pratique de faciliter la ventilation en fermant temporairement une 
flstule trach~o-cesophagienne avec un ballon oesophagien modifi& 
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Inada et al.: ANESTHESIA AND DUMON STENT 

A 
NESTHESIA for procedures involving the 
tracheo-bronchial tree is challenging to 
anesthesiologists. We were required to pro- 
vide anesthesia for the insertion of  a 

Dumon silicon stent (Endoxane prosthesis, Axion, 
Aubagne, France) (Figure 1) 1 into the trachea of  a 
patient with a large tracheo-esophageal fistula. The 
purpose of the stent insertion was to seal the fistula for 
the prevention of aspiration through the fistula and 
aspiration pneumonitis. Placement of the stent neces- 
sitates insertion of a dedicated rigid bronchoscope 
(Dumon-HarreU bronchoscope) (EFER, La Ciotat, 
France) (Figure 1) with its tip just proximal to the fis- 
tula.i. 2 Although the bronchoscope has a port for ven- 
tilation, the establishment of  controlled ventilation 
was expected to be compromised, because oxygen 
delivered through the bronchoscope would mostly be 
diverted through the large fistula to the esophagus, 
instead of to the lungs. Our strategy was to seal the 
tracheo-esophageal fistula from the esophageal site 
with a large balloon (length 15 cm, diameter when 
inflated 8 cm) attached to the tip ofa  nasogastric tube 
(Figure 2). 

C u e  report 
A 45-yr-old man (50 kg, 162 cm) was admitted to 
hospital for acute pneumonia. He had a history of  an 
esophageal foreign body (a coin) at two years old, 
which was removed through a neck incision. During 
the year following the surgery, he began to cough 
upon ingestion of both liquid and solid materials. He 
had to swallow a small amount at a time with the 
upper part of  the body leaning slighdy backwards to 
minimize coughing. He had suffered several episodes 
of  aspiration pneumonitis since then. At presentation, 
chest X-ray showed a damaged left lung, and diffuse 
infiltration in the right lung, indicating pneumonia. 
Fibreoptic bronchoscopy revealed a tracheo- 
esophageal fistula (10 x 20 mm in diameter) at the 
mid-trachea, in which a posterior membranous por- 
tion of the trachea communicated directly with the 
esophagus (Figure 3). Fibrescopy of  the upper diges- 
tive tract showed that the fistula was 23 - 25 cm from 
the upper incisors and the esophagus was dilated as 
large as 4 cm in diameter at the level of  the fistula. At 
the time of  anesthesia, the pneumonia was cured with- 
out any dyspnea. 

Atropine 0.5 mg and hydroxyzine hydrochloride 
50 mg im were given as premedication. Monitoring 
included an electrocardiograph, a non-invasive blood 
pressure cuff, and a pulse oximeter. With infusion of  
propofol 6 mg.kg-Lhr -1, a 16 Fr nasogastric tube 
(Nipro Double-lumen tube NDL-16, Nipro, Japan), 
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FIGUKE 1 Dumon-Harrell bronchoscope (which consists of an 
open tube and a telescope) (1), Dumon silicone stent (2), hockey- 
puck-shaped funnel loader (3), stent introducer tube (4), and 
stem pusher (5). To place the Dumon silicone stent, the stem is 
rolled and packed into the stem introducer tube through a hock- 
ey-puck-shaped funnel loader. After withdrawing the telescope, the 
stem introducer tube is passed down the open tube of the 
Dumon-Harrell bronchoscope. The stem pusher is used to push 
the stent out into the trachea. ~ 

FIGURE 2 Balloon used to seal the tracheo-esophageal fistula 
from the esophagus, attached to the tip of a 16 Fr nasogastric 
tube. Air is introduced into, or removed from the balloon through 
the lumen of the nasogastric tube. 

equipped with a balloon (Echo-probe cover, 
Utsunomiya, Japan) (Figure 2), was inserted through 
the left naris into the esophagus. Then, with sufficient 
lidocaine topical anesthesia and with propofol seda- 
tion (6 mg.kg-l.hr-1), fibreoptic bronchoscopy was 
performed. During both bronchoscopy and fluo- 
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FIGURE 3 Bronchoscopic view of the trachea. 

roscopy, the balloon was inflated with air and iodine 
solution, and the position of the balloon was adjusted 
to seal the fistula (Figure 4). Anesthesia was then 
induced with 3 mg.kg -~ propofol iv: ventilation via a 
mask was effective. Then, 1 mg.kg -1 succinylcholine 
was given and the trachea was intubated with an endo- 
tracheal tube. Anesthesia was maintained with propo- 
fol 7 - 8 mg.kg-l.hr -1 (with bolus administrations of 
20-30 mg propofol iv as necessary) and oxygen 100%. 
Manual ventilation of the lungs was effective without 
distension of the stomach, and 5 mg vecuronium iv 
was given. The patient was positioned with the neck 
extended for insertion of the rigid bronchoscope 
(Figure 1). The endotracheal tube was removed and 
an attempt was made to place the rigid bronchoscope 
so that its tip was proximal to the fistula, which was 
tmsuccessful. The bronchoscope was removed. After 
ventilation via a mask, placement of the bronchoscope 
was repeated successfully. Ventilation of  the lungs was 
provided via the ventilation port of the bronchoscope. 
The Dumon silicon stent (Endoxane TD 16 L 40 
ORX) (length 40 mm, outer diameter 16 mm) 
(Figure 1) was placed in the trachea through the bron- 
choscope using a dedicated stent introducer tube and 
a stent pusher (Figure 1). l ;  The stent placement in 
the trachea was then adjusted with an alligator forceps 
to seal the fistula snugly. Throughout most of the pro- 
cedure, the hemodynamics were stable and pulse 
oximetry readings were ~ 98%. However, the oxygen 

FIGURE 4 The X-ray shows that the balloon inserted in the 
esophagus, inflated with air and iodine solution, sealing the fistula. 
The position of  the balloon was also confirmed by fibreoptic bron- 
choscopy. 

saturation decreased temporarily to 80% at the times 
of the insertions of the rigid bronchoscope and of the 
insertion of the stent transducer tube for stent place- 
ment, into the bronchoscope (because the ventilation 
port is obstructed by the stent introducer tube). 
Otherwise, ventilation via the ventilation port of the 
bronchoscope was adequate (assessed by the move- 
ments of the chest and by the presence of breath 
sounds during manual compression of the reservoir 
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bag). After the successful stent insertion, the rigid 
bronchoscope was removed and ventilation via a mask 
was performed. Muscle relaxation was antagonized 
with 1 mg atropine and 2 mg neostigmine iv. After 
spontaneous respiration became appropriate, the bal- 
loon was deflated and removed, and propofol infusion 
was discontinued. Emergence from anesthesia was 
smooth and the postoperative course was uneventful. 
The prevention of  the cough upon ingestion was suc- 
cessful and no aspiration pneumonitis developed to 
date (about five months after the procedure). 

Discussion 
In the present case, we were challenged to provide 
anesthesia for insertion of  a Dumon stent to seal a 
large tracheo-esophageal fistula. Since intubation of  
the stent necessitates the insertion of  a rigid broncho- 
scope with its tip just proximal to the fistula, 1~ con- 
trolled ventilation through the bronchoscope was 
expected to be inadequate because oxygen would 
divert through the fistula into the stomach, instead of  
the lungs. The expected difficulty of  ventilation was 
solved by successfully sealing the fistula from the 
esophageal site with a large balloon attached to a naso- 
gastric tube. The method of  sealing the fistula may be 
similar to a previously reported method, 3 in which a 
Fogarty balloon catheter was used in an infant with a 
tracheo-esophageal fistula for temporary occlusion of  
the distal esophagus for preventing air entry from the 
trachea to the stomach. Insertion of  an esophageal 
stent under sedation and topical anesthesia to prevent 
esophago-tracheal reflux, was not  planned because the 
esophagus was severely dilated, thus making the stent- 
ing of  the esophagus impossible. 

There may be alternative means of  providing effec- 
tive ventilation or oxygenation in such a case. 
Employing spontaneous ventilation, perhaps preceded 
by topical anesthesia of  the airways, as some experts 
have recommended in the management of  tracheo- 
esophageal fistulae, 4,s may be an option. However, we 
felt that this may be difficult, if not impossible because 
of  the following reasons. Stimulation produced by the 
rigid bronchoscope is so intense that it is rarely possi- 
ble to have a spontaneously breathing patient suffi- 
ciently anesthetized to tolerate the bronchoscope 
without compromising oxygenation. We also assumed 
that the paralyzed patient is much more amenable to 
the insertion of  the bronchoscope due to the resultant 
relaxed upper airway. 

Other methods include partial cardiopulmonary 
bypass 6 or high frequency positive pressure ventila- 
tion. 7 However, the former may both necessitate 
expensive equipment and be associated with increased 
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cost; the latter may require the special equipment, 
which may obstruct the surgical field since such venti- 
lation necessitates a catheter tip for ventilation distal 
(carinal side) to the fistula. 

The Dumon stent has been used exclusively for pal- 
liative treatment in tracheo-bronchial obstruction. 1,2,8 
The use of  the stent to seal a tracheo-esophageal fistu- 
la is unusual. Radical surgery involving tracheoplasty 
and esophageal reconstruction may have been an 
option, but was not  performed because the patient 
refused such treatment. 
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