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Caustic injury to the esophagus
is a common cause of
esophageal strictures in chil-

dren,1,2 and the treatment of such
strictures can be challenging. Re-
peated esophageal dilatations are em-
ployed with varying degrees of suc-
cess.2–4 A 20-month-old boy presented
to our hospital after ingesting lye. En-
doscopy revealed a circumferential
burn. A gastrostomy was performed
and a transesophageal silk string was
placed. After a prolonged hospital
course, a diffuse esophageal stricture
developed (Fig. 1). He had multiple
antegrade esophageal dilatations un-
der general anesthesia with fluo -
roscopic control using guide-wire 
directed dilators (the American 
Dilatation System; Bard Interven-

tional Products, Billerica, Mass.). As a
result of the initial response to the an-
tegrade dilatations, the trans-
esophageal silk was removed, but the
gastrostomy tube was left in place, and
subsequent dilatations were per-
formed by the same method. The di-
latations were carried out over 8
months, and averaged 1 per month.
However, because of worsening dys-
phagia, the interval between dilata-
tions decreased. There was increasing
difficulty in obtaining venous access,
so a subcutaneous infusion port was
placed. Because we were concerned
about repeated radiation exposure and
the need for repeated multiple dilata-
tions, a transesophageal silk was rein-
serted and retrograde balloon dilata-
tions were performed.

TECHNIQUE

The first retrograde balloon dila -
tation is performed under general
anesthesia with fluoroscopic control.
Either preoperative or operative 
water-soluble contrast esophagogra-
phy is performed to determine the ex-
act location of the stricture. The size
of the balloon is determined accord-
ing to the esophagographic and fluo-
roscopic findings. The volume of in-
flation is determined under flu  -
oroscopic guidance by inflating the
balloon with contrast material and ob-
serving adequate dilatation of the
stricture. Appropriate balloon location
is determined (Figs. 2 to 4) by mark-
ing the points of the proximal and dis-
tal ends of the stricture on the
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Caustic injury to the esophagus, with resultant esophageal stricture, is a challenge for the surgeon. These
strictures require multiple esophageal dilatations, which are usually performed under general anesthesia
and frequently under fluoroscopic control. Because of the risks of multiple general anesthetics and frequent
radiation, a technique is described for retrograde esophageal balloon dilatation in an outpatient clinic set-
ting without a general anesthetic or fluoroscopic control.

Les lésions caustiques de l’œsophage et le rétrécissement de l’œsophage qui en découle posent un défi au
chirurgien. Le rétrécissement oblige à procéder à de multiples dilatations de l’œsophage, habituellement
sous anesthésie générale et souvent sous contrôle fluoroscopique. À cause des risques posés par de multi-
ples anesthésies générales et une irradiation fréquente, on décrit une technique de dilatation rétrograde par
ballonnet dans une clinique externe, sans anesthésie générale ou contrôle fluoroscopique.



catheter. In cases of multiple or long
strictures, such as in this case, after the
most distal dilatation is performed, the
balloon is deflated and repositioned
more proximally according to previ-
ous measurements. Subsequent dilata-
tions are performed in the outpatient

clinic without anesthesia or fluoro-
scopic control.
The technique for subsequent di-

latations is simple. It requires a heavy
silk that serves as a stent, coming out
of the nares and the gastrostomy site.
The ends are tied, forming a loop.

The parents are instructed to stop
feeds 6 hours before the clinic visit.
The gastrostomy tube is removed, a
suction catheter is introduced through
the gastrostomy, and gastric contents
are aspirated. A soft guide wire
(Teflon coated straight catheter ex-
change; Cook Inc., Bloomington,
Ind.) is looped around the heavy silk
(Fig. 5), both ends of the guide wire
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FIG. 1. Esophagogram shows a diffuse esoph -
ageal stricture.

FIG. 2. The balloon is positioned in the distal
esophagus.

FIG. 3. The balloon is positioned in the distal to
middle esophagus.

FIG. 4. The balloon is positioned in the middle to
upper esophagus.

FIG. 5. The guide wire (W) is looped around the
heavy silk (S).

FIG. 6. Both ends of the guide wire (W) are intro-
duced into the central lumen of the catheter and
retrieved at the other end.

FIG. 7. Traction is applied on the wire (heavy ar-
row) until the silk (S) is snug at the tip of the
catheter. Traction on the silk (arrow) advances
the catheter into the desired position.
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are introduced into the centre lumen
of the balloon dilator (Angiocath;
Mansfield Scientific, Inc., Mansfield,
Mass.) (Fig. 6), and the wire is ad-
vanced and retrieved at the other end
of the catheter. Traction is applied on
the wire until it is snug around the silk
(Fig. 7). The catheter with the bal -
loon deflated is advanced into the
stomach. Traction is applied to the silk
to pull (rather than push) the balloon
into position according to the initial
measured distance. Dilatation is then
performed. At the end of the proce-
dure the catheter is removed and the
gastrostomy tube replaced. The
catheter is then cleaned in Metricide
(Metrex Research Corp., Morrisburg,
Ont.) and reused. An outdated (no
longer suitable for vascular use) vascu-
lar balloon dilator is used to minimize
the cost of this repeated procedure. In
this case, since the patient lived within
5 minutes of our hospital, observation
was limited to 20 to 30 minutes. The
parents are instructed to return imme-
diately if there is any problem. 

COMMENT

Balloon dilatation of the esophagus
has been described in a variety of con-
ditions.5,6 It can be performed in an
antegrade or retrograde fashion.7,8

Our technique of retrograde dilata-
tion is safe and effective, it reduces
health care costs, does not dilate the
gastrostomy site, and repeated general
anesthetics and excessive radiation are
avoided.

References

1. Christesen HB. Epidemiology and pre-
vention of caustic ingestion in children.
Acta Paediatr 1994;83(2):212-5.

2. Cywes S, Millar AJ, Rode H, Brown
RA. Corrosive stricture of the oesoph-
agus in children. Pediatr Surg Int
1993;8:8-13.

3. Dalzell AM, Shepherd RW, Cleghorn
GJ, Patrick MK. Esophageal stricture
in children: fiber-optic endoscopy and

dilatation under fluoroscopic control. J
Pediatr Gastroenterol Nutr 1992;15
(4):426-30.

4. Nuutinen M, Uhari M, Karvali T,
Kouvalainen K. Consequences of caus-
tic ingestions in children. Acta Paedi-
atr 1994;83(11):1200-5.

5. Graham DY, Smith JL. Balloon dilata-
tion of benign and malignant esoph -
ageal strictures. Gastrointest Endosc
1985;31:171-4.

6. Starck E, Paolucci V, Herzer M,
Crummy AB. Esophageal stenosis:
treatment with balloon catheters. Ra-
diology 1984;153:637-40.

7. Hawkins DB. Dilatation of esophageal
strictures: comparative morbidity of
antegrade and retrograde methods.
Ann Otol Rhinol Laryngol 1988;
97:460-5.

8. Davies RP, Linke RJ, Davey RB. Ret-
rograde esophageal dilatation: salvage
treatment of caustic-induced stricture.
Cardiovasc Intervent Radiol 1992; 15:
186-8.


