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Abstract. Treatment of  esophageal stenosis by 
large diameter balloon catheters offers significant 
advantages over bouginage. Catheter dilating force 
is confined to the affected segment and can be con- 
trolled by the patient's reaction. Perforation is 
practically excluded by the use of  fluoroscopy, con- 
trast media, flexible angiographic guidewires, and 
better control over the time and forces of  dilation. 
Wider, more lasting dilation can be achieved. 
Forty-one dilations were done on 21 patients with 
this new procedure without complications and with 
improved relapse-free intervals. 

K e y  w o r d s :  Balloon catheter - Esophageal stenosis 
- Esophageal dilation 

In 1821 Hildreth described bouginage for the treat- 
ment of  esophageal stenosis [1]. The technique, im- 
proved by modifications over the years, remains 
one of the more important approaches to this vex- 
ing problem. 

A major complication with this approach has 
been esophageal perforation. Although reduced in 
frequency by the use of endoscopically inserted 
guidewires, iatrogenic perforation is not rare. Bou- 
ginage with metal olives has a perforation rate of 
0.3 to 1.1% [2] while with rubber bougies and flex- 
ible dilators, rates of 0.34 to 0.2% have been re- 
ported [3, 4]. These rates are better than those 
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Fig. 1. The most common types of bougies and balloon cathe- 
ters with arrows indicating the direction of the forces applied 
to the esophagus. 

Fig. 2. Dilation of esophagus with large single and double bal- 
loon catheters. 
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with bouginage without a guiding system or endo- 
scopic control [5]. 

In bouginage, longitudinal and transverse 
forces are applied to the narrowed esophagus 
(Fig. 1). Forward force causes a "snowplow" ef- 
fect and, often, esophageal trauma. Scarification 
associated with this t rauma predisposes the esoph- 
agus to restenosis. The physical factors in this type 
of dilation are similar to those in transluminal an- 
gioplasty as originally described by Dotter in 1964. 
There have been recent reports of  the dilation of  
esophageal strictures with balloon catheters of the 
type described by Grtintzig. Use of balloons elimi- 
nated unwanted longitudinal forces [6, 7], and bal- 
loon diameters of 15 mm or more are now avail- 
able for routine esophageal dilation. Lacking a 
large enough balloon, two smaller ones placed side 
by side can be used similar to the method described 
for dilation of the abdominal aorta [8]. 

Method 

Under fluoroscopic control, an 8 or 9 French balloon-bearing 
catheter is inserted over a straight flexible-tipped angiographic 
guidewire which extends approximately 10 cm beyond the cath- 
eter (Fig. 2 A). Slight flexion of the patient's neck aids insertion 
into the upper esophagus. After the guide passes through the 
stenosis, it is advanced into the fundus of the stomach (Fig. 2 B). 
In instances where the stenosis is very narrow or eccentric, 
guidewire passage is facilitated by the use of a slightly curved 
8 French angiographic catheter. This procedure is especially 
useful in patients where passage with an endoscope is impossi- 
ble. Manipulation is assisted by outlining the stenosis with con- 
trast medium. 

The balloon is partially filled with dilute contrast medium 
and its proper position shown by an "hour-glass contour"  
(Fig. 2C). Use of an 8 cm long balloon decreases the possibility 
of longitudinal balloon displacement during expansion within 
the stenosis. If  needed, additional stabilization can be achieved 
through use of a heavy-duty guidewire. Since lateral expansion 
is limited by balloon diameter, overdistention is virtually elimi- 
nated. Two balloons placed side by side can achieve diameters 
of 23 to 27 mm (Fig. 2D). 

In narrow stenosis, where dilation is particularly painful, 
incremental dilation at different sessions may be best. Balloon 
esophageal dilation ordinarily requires only topical anesthesia 
of the upper airway and pharynx and light premedication. Fol- 
lowing dilation, patients are asked not to eat until the local 
anesthesia is no longer effective. Post-dilation management is 
directed toward the underlying condition. 

Patients 

Since December 1981, a total of 41 dilations have been per- 
formed in 21 patients (Table 1). In no instance was general 
anesthesia required. Approximately half of the patients had 
previous bouginage. 
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Table 1. Number of dilations and patient in groups according 
to diagnosis 

No. of esophageal No. of Diagnosis 
dilations patients 

12 8 

6 5 

12 1 

3 2 

5 3 

2 1 

1 1 

Postoperative scarring (oper- 
ation performed twice with 
perforation after bouginage) 
after resection of cardia and 
esophagus 

Esophagitis grade IV 

Extreme strictures after acci- 
dental ingestion of base 

Achalasia 

Inoperable carcinoma of the 
esophagus and cardia before 
implantation of tube 

Metastasis of breast carcino- 
ma to lymph node with 
esophageal infiltration 

Esophageal infiltration in 
central bronchogenic carcino- 
I l i a  

Total 41 21 

patients where the endoscopic approach had pre- 
viously failed. All patients were subjectively judged 
to be improved, and this is regarded as more im- 
portant than a change for the better in the roentgen 
morphology. Prestenotic distention decreased, and 
with the exception of the patients with neoplasm, 
weight gain was uniform. 

No significant complications were observed. In 
about half of  the patients, a slight amount of blood 
was noted in the mucous adherent to the balloon 
during its removal. This was believed to be caused 
by a small mucosal hemorrhage. 

Illustrative Case Reports 

Case 1 (Fig. 3) 

A four-year-old boy had a severe esophageal stricture as a result 
of accidental ingestion of lye a year earlier. Bouginage under 
general anesthesia had been performed 39 times. Twelve bal- 
loon dilations were then carried out with sedation only. Initial- 
ly, symptoms recurred in ~ 3  weeks with both techniques. After 
the balloon technique was changed so that the balloon ex- 
panded gradually and full expansion was maintained for 5 min, 
time until recurrence approximately doubled. 

Results 

Passage of the stenosis with a catheter and guide- 
wire was possible in all instances, including three 

Case 2 (Fig. 4) 

An 18-year-old woman had an esophageal stenosis of unknown 
origin. One year before, bouginage resulted in an esophageal 
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Fig. 3. A Esophagram shows extensive esophageal stricture before dilation. B The inflated balloon in position. C Esophagram 
shortly after the patient's third dilation. D Different stages of balloon distention which was performed slowly. Relapse time 
after slow, sustained balloon dilation was nearly doubled. 

perforation that required surgery. Thereafter, bouginage, which 
was required every 3 months, was done under general anesthe- 
sia. The patient had been retreated twice by balloon catheter 
dilation at 2-month intervals. A double balloon technique was 
used without premedication. The woman is presently asympto- 
matic and has gained 21/z kg in the 6 months since her last 
dilation. A barium study showed only residual stenosis. 

Case 3 (Fig. 5) 

A 65-year-old patient had resection of the lower two thirds 
of the esophagus owing to carcinoma. A benign high-grade 
anastomotic stenosis developed and compromised even the pas- 
sage of liquids. The anastomosis was located in the anterior 
mediastinum, making endoscopic passage impossible. Relief 
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Fig. 4, A Predilation esophagram shows stricture at the level of the aortic arch. B, C Different phases of first dilation done 
at two sessions. Degree of stenosis is best revealed by indentation of the balloon rather than by injection of contrast medium. 
D Moderate residual stenosis after completion of the dilation. 

Fig. 5. A Esophagram shows high-grade stenosis at gastroesophageal anastomosis in the upper anterior mediastinum. B Different 
phases of the dilation. Stenosis is best demonstrated by deformity of the balloon during the first phase of dilation. C Esophagram 
3 months after balloon dilation. Patient was free of symptoms. 

was achieved using guided balloon dilation. Five months after 
the procedure, the patient remains free of symptoms. 

Discussion 

Compared to bouginage, balloon catheter dilation 
of esophageal stenosis has distinct advantages. 
With bouginage, the narrowing is quickly dis- 
tended to the diameter of the bougie. Incrementally 

larger bougies are then passed. This requires that 
each bougie be passed through the proximal esoph- 
agus. Because of shearing forces, there is stretching 
of the esophagus and patients often experience 
retching and pressure sensations. Thus maximum 
obtainable diameters are limited by the size of the 
lumen of the proximal esophagus (14.3 mm, 45 
French) [9]. 

The balloon catheter must be introduced only 
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once. The outer diameter of  the collapsed balloon 
is about 3.3 mm. It can be distended slowly, stead- 
ily, and held in distention as long as desired. The 
amount of  distention is somewhat guided by the 
pain experienced by the patient. These advantages 
result in a decrease in trauma to both the normal 
esophagus and the stricture. 

Additionally, the balloon can remain distended 
for as long as 10-15 min, and this appears to give 
a better result. In general, a larger lumen is more 
readily achieved with the balloon than with bougie. 
Because of  good patient acceptance, the procedure 
can be easily repeated. The usual maximum diame- 
ter of  the oval lumen is between 23 to 27 mm. 
On one occasion, a diameter of  30 mm was ob- 
tained. 

The forces employed in dilation are transverse 
and applied only in the areas to be dilated. Because 
of  the absence of  axial forces, side effects are mini- 
mal. Perforations by bougies are usually located 
in the altered segments, especially at the proximal 
end. The normal esophagus tolerates balloon pres- 
sures of  258 mm Hg, depending in part on the rate 
of  distention. Kozarek [10] reported pressures dur- 
ing bouginage of  up to 500 m Hg (the maximum 
reported was 830 mm Hg) [10, 11]. In addition to 
lessening the risk of  perforation caused by bougie 
pressure, perforation is less likely to occur during 
balloon placement over a flexible angiographic 
guidewire with the aid of  fluoroscopy and a small 
amount of  contrast agent. Another advantage of  
the balloon catheter is the ease with which it can 
be placed in an end-to-side anastomosis such as 
is sometimes seen in patients who have had a gas- 
tric resection. 

Our longest follow-up interval in a symptom- 
free patient is now approximately 8 months. Fur- 

ther observation is needed to determine the long- 
term benefits possible with the procedure. 
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