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Control of Life-threatening Air Leak after Gastrostomy in an infant with
Respiratory Distress Syndrome and Tracheoesophageal Fistula

HELEN W. KARL, M.D.*

Recent improvements in anesthetic and surgical tech-
niques have allowed almost 100% survival in otherwise
healthy term infants born with esophageal atresia and
tracheoesophageal fistula (TEF).'-® These patients are
candidates for early thoracotomy, division of the fistula,
and primary esophageal repair. At the other end of the
spectrum are those who weight less than 1,800 g or
have severe pneumonia and congenital anomalies. These
high-risk infants constitute at least 25% of the TEF
popuhtionl'7 there is still a 15-60% mortality in this
group.'”®7 In moderate and high-risk patients, thora-
cotomy usually is delayed to stabilize the infants medically
and to evaluate them thoroughly. In this group, gas-
trostomy is performed early to prevent aspiration of
gastric contents.

Premature infants with TEF and ldlopathlc respiratory
distress syndrome (RDS) often require endotracheal
intubation and positive pressure ventilation shortly after
birth. Because of their poor lung compliance, positive-
pressure ventilation may be distributed preferentially to
the stomach, producing a vicious cycle of abdominal
distentiori, further compromise of ventilation, and an
increased risk of aspiration of gastric contents. Extreme
gastric dilatation even may lead to perforation® or
cardiac arrest.® Performing a gastrostomy will interrupt
this cycle, but if the fistula is large, and if the lungs are
not compliant, it may produce a life-threatening air leak

(fig. 1).

REPORT OF A CASE

A boy weighing 1,270 g was born by vaginal delivery at an
estimated gestauonal age of 30 weeks, with Apgar scores of 2 at 1
min and 5 at 5 min. He remained apneic in the delivery room, and
his trachea was intubated with a 2.5-mm endotracheal tube. His
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chest l'l(llogldph showed air bronchogmms and “‘ground glass”

pulmonary infiltrates, consistent with RDS, On arrival at our hospital,
Flo, was 1.0, with a respiratory rate of 60 breaths/minute and peak
inspiratory pressurés of 25 cmH,0. Pag, was 55 mmHg, Paco, was
62 mmHg, and pH, 7.20. A nasogastric tube could not be passed
into_the stomach, his abdomen progressively distended, and the
diagnosis of proximal esophageal atresia with tracheoesophageal
fistula was made. When he was 12 h old, he underwent gastrostomy
under fentanyl-air-oxygen anesthesia, We varied the Fig, between
0.8 and 1.0, depending on the transcutineous oxygen tension
(Tcoy). The Pag, values obtained from the umbilical arterial line
correlated well with the transcutaneous tensions. Opening the gas-
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~ FI1G. 1. Mechanics of respiratory compromise: life-threatening air
leak despite high fresh gas flow and respiratory rate after gastrostomy
in TEF with RDS requiring IPPV.,
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trostomy made ventilation and oxygenation markedly worse; there
was a large air leak via the gastrostomy tube, and Tco, decreased
from 91 to 57 mmHg, despite increased ventilation,

We elected to attempt to stop the air leak by occlusion of the
lower esophagus with a Fogarty catheter passed retrograde from the
stomach. The surgeon reshaped a #14 mushroom gastrostomy cath-
eter, cutting a hole in the tip. Then, using cross-table lateral
fluoroscopy, he manipulated a 4-French Fogarty catheter with a 1.5-
mi balloon through the mushroom catheter into the distal esophagus.
After inflation of the balloon with Renografin®, we could maintain
ventilation with lower respiratory rates and fresh gas flows, and
Tco, tensions immediately improved (fig. 2). The child was returned
to the neonatal intensive care unit in stable condition.

The infant’s lung disease improved over the next 2 days to the
point that he was able to withstand transpleuril division of his fistula
with primary esophago-esophagostomy. He subsequently recovered,
grew well, and was discharged 8 weeks after the operation. The
patient had no complications that could be attributed to this technique.
Unfortunately, however, 6 months after his initial repair he required
closure of a recurrent fistula. His gastroesophageal reflux responded
to medical therapy, and he now is doing well.

DiscUSSION

As a result of improvements in many aspects of the
care of small neonates, mortality after TEF repair now
is associated with the presence of other anomalies and
severe RDS rather than size alone.*® This infant’s severe
respiratory failure obviously places him in the highest
risk group. Filston et al.® report a 90% mortality in
infants with an initial room air Pag, of less than 60
mmHg. Opening the gastrostomy might have facilitated
ventilation by decreasing intraabdominal pressure, as
well as by preventing further reflux of gastric contents
into the lungs. However, this infant with stiff lungs and
a large fistula now had a low resistance path for gas
flow, and air flow through the fistula increased dramat-
ically, providing even less pulmonary ventilation. At this
point, he clearly was too ill for repair. We hoped that
if we could correct the air leak and allow time for
improvement of his RDS, he then would be able to
tolerate further surgery.

A number of approaches to this problem have been
described. Staged repair was proposed by Holder in
1962.'° The first stage, gastrostomy, is followed by
retropleural division of the fistula under local anesthesia
to allow enteral nutrition. Finally, esophageal anastomosis
is performed when the infant is larger and stronger.
We thought that our patient’s respiratory status was so
precarious that he would not tolerate any thoracotomy,
even one limited to retropleural division of the fistula.

In 1973, Salem et al.!' described distal positioning of
the endotracheal tube, with the bevel facing anteriorly,
and the posterior wall of the tube occluding the fistula.
This works well in the operating room, while the patient
is under close supervision. However, since a small change
in tube position would be critical, we thought that this
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F1G. 2. Retrograde Fogarty balloon occlusion of
the distal esophageal segment permits ventilation.

technique would not be reliable for several days of ICU
care.

A third possibility was devised by Filsion et al.'? They
placed a Fogarty balloon catheter through a broncho-
scope into the fistula. Their patient also had RDS but
was somewhat older, larger, and had less respiratory
compromise than ours. We considered bronchoscopy to
be unduly dangerous in our patient. Compared with
bronchoscopic catheter placement, there are several
advantages to our retrograde approach to the distal
esophagus. This technique does not require interruption
of ventilation and can be combined with Salem’s tube-
positioning technique to provide maximum ventilation
during catheter placement. With bronchoscopic place-
ment, the additional translaryngeal foreign body may
increase the risk of subglottic stenosis.

To date, we have identified two potential complica-
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tions. The first is accidental displacement: withdrawal
again would result in escape of tracheal gas through the
gastrostomy and wasted ventilation; advancement of the
catheter could cause the balloon to occlude the trachea.
If the catheter is displaced, it can be repositioned in the
ICU under fluoroscopy. Tracheal occlusion was recog-
nized by Filston et al. as a potential complication of
withdrawal if the bronchoscopic approach is used.'? I
believe that withdrawal of a soft catheter is more likely
than further insertion and that this factor contributes
to the safety of the retrograde approach. Whichever
approach is used, the consequences of catheter displace-
ment should be clear to all those caring for the infant.
The second possible complication is compromise of the
circulation to esophageal mucosa in contact with the
balloon. We avoided this by intermittently deflating the
Fogarty balloon under close observation and transcuta-
neous oxygen monitoring; there has been no evidence
of distal stricture in our patient.

Other authors!®'5 have reported occlusion of the
fistula to allow enteral feeding. Leininger'® placed a
relatively tight silastic band around the distal fistula. His
patient did not require positive-pressure ventilation dur-
ing the 2-week delay until repair. Hofman'* and Kado-
waki et al.'® placed a transgastric balloon catheter into
the distal esophageal segment, keeping it in place with
a loose silastic band'* or absorbable suture material.'®
Kadowaki’s group also directly addressed the question
of pressure injury to the distal esophagus. In puppies
they measured the pressure exerted by the balloon on
the esophagus. If less than 3 ml of saline was used for
inflation, the lateral pressure did not exceed 10 mmHg;
they concluded that compromise of the microcirculation
is unlikely at these pressures.

Prematurity and respiratory failure occur frequently
with TEF. In infants with poor lung compliance, gas-
trostomy may make ventilation more difficult by provid-
ing a low-resistance pathway for respiratory gases. This
case suggests that, although it is not without potential
for complications, retrograde Fogarty balloon occlusion
of the distal esophagus is a useful and apparently benign
short-term solution to this problem.

The author thanks Drs. Thomas V. N. Ballantine and Wayne

Richenbacher; without their support and skill this infant would not
have survived.
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