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Background: Esophageal atresia (EA) encompasses a group of congenital anomalies (one
in 2500 live births) comprising an interruption in the continuity of the esophagus
combined with or without a persistent communication with the trachea. It is confirmed
by passing no. 10 sterile, blunt-tipped red rubber catheter into the esophagus, which
gets failed to pass beyond 10 cm.

Case Series: We describe two male neonates in whom the infant feeding tube could be
passed to 18-20 cm in the upper esophageal pouch. A babygram with a blunt-tipped soft
red rubber catheter in situ confirmed the esophageal atresia (EA) with the long upper
pouch in the first case and EA with obstruction at the gastroesophageal junction in the
second one.

Conclusion: Importance of recognizing rare Kluth variants of EA is stressed. A low
threshold for performing a red rubber catheter test is stressed.

INTRODUCTION CASE SERIES

Esophageal atresia (EA) encompasses a group of con-
genital anomalies (one in 2500 live births) comprising
an interruption in the continuity of the esophagus
combined with or without a persistent communica-
tion with the trachea. It is confirmed by passing no.
10 sterile, blunt-tipped red rubber catheter into the
esophagus. Failure to pass beyond 10 cm (usually) or
failure to negotiate into the stomach (occasionally) is
considered diagnostic of EA.[1,2]

If it does not pass beyond 10-13cm, the diagnosis of
EA should be considered and confirmed by radio-
graphs with catheter in situ.[1,2] A red rubber cathe-
ter test must be performed to rule out EA as there are
multiple fallacies of using IFT especially with long
upper pouch EA.[1,2] Kluth (1976) described an atlas
of 96 variants of EA with variation from the classical
presentation.[3]

We describe our experience with rare Kluth variants
of EA where red rubber catheter encountered
obstruction below the usual level. Management of
these rare variants of EA and a review of literature is
presented.

Casel: A 2-day-old term male baby, weighing 2200
grams, presented with excessive salivation and regur-
gitation after attempted feeds. IFT passed approxi-
mately 18 cm giving false impression that the tip is in
the stomach, while it remained coiled-up in the long,
dilated upper esophageal pouch. A radiograph with
the red rubber catheter revealed obstruction at T8
vertebral level; the abdomen was gasless (Fig.1A,B).
Abdominal ultrasounds and baseline blood levels in-
cluding hemogram and cell counts were normal.

A preoperative diagnosis of EA without tracheo-
esophageal fistula was made. Feeding gastrostomy
and esophagostomy was contemplated. The neonate
was resuscitated and preoptimized. Intra operatively,
the stomach was small in size and non-dilated which
was consistent with findings in EA without fistula. No
other intra-abdominal malformation was present.
Feeding gastrostomy was performed. Neck dissection
revealed elongated, dilated, upper pouch (Fig.1C);
cervical esophagostomy was performed. The dia-
grammatic representation of present case is shown in
the Figure 2.
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Postoperative contrast study confirmed absence of
lower esophageal pouch (Fig.2). Gastrostomy feeding
was started on 4th postoperative day. Outcome was
favorable; the patient is gaining weight on follow-up.
We have planned gastric pull up at the age of 1 year
in this baby.

Figure 1: A,B) Preoperative chest radiographs (AP and lateral views;
A and B) showing red rubber catheter in the esophagus arrested at
the T8 vertebral level (red arrow) with absence of gas in the abdo-
men, C)Operative pictures(with inset image) during esophagostomy
showing dilated, long, colon like upper pouch.

> Trachea

upper esophageal

Usual level of
pouch

4
i
H
i
H
i
H
'

Bronchus

Coiled

up IFT Grossly dilated & elongated

upper esophageal pouch

Lower pouch (Absent)
’ \—)Diaphrﬂgm

—> Stomach

Figure 2: Diagrammatic representation (Case 1) showing Kluth type
13.Postoperative contrast study through gastrostomy shows absence
of lower esophageal pouch.

Case2: A 4-day-old preterm male baby, weighing
1300 grams, presented with excessive salivation from
the mouth, and severe respiratory distress with sub
costal recessions. IFT test was done and it passed 20
cm and remained coiled-up in the esophagus. Radio-
graphs with soft red rubber catheter showed the
presence of obstruction below the level of diaphragm
at gastro-esophageal (GE) junction with absence of air
in the mediastinum along with dextrocardia, and
paucity of air in the abdomen with only a few gas
bubbles in the lower abdomen (Fig.3A,B).The dia-
grammatic representation of present case is shown in
Figure 3C. Apex beat was on the right side with pres-
ence of cardiac murmur. Laboratory investigations
revealed raised levels of CRP.

Abdominal ultrasounds and echocardiography could
not be performed due to resource constraints. Con-
trast esophagogram study was contemplated. The
neonate was resuscitated and treated for severe acute
pneumonia. Patient was given antibiotics, supportive
care followed by ventilatory support. The patient had
continued downhill course with septic shock. The ne-

onate had unfavorable outcome due to delayed di-
agnosis and co-morbidities before surgical interven-
tion could be undertaken.
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Figure 3: A, B) Radiographs with red rubber catheter in situ (AP
and lateral views; A and B) showing presence of obstruction below
the level of diaphragm at gastro-esophageal (GE) junction; there is

paucity of air in the abdomen with only a few gas bubbles in the
lower abdomen. Dextrocardia is also appreciated. C) Diagrammatic
representation of membranous esophageal atresia at GE junction;
a tiny opening in the center of the membrane may be a possibility

to explain few gas shadows in the abdomen.

DISCUSSION

Kluth divided EA into 10 large classifications and
ninety-six small types based on the presence or loca-
tion and number of TEF, the gap distance, and shape
of the upper pouch and presence of cyst, stenosis,
strands, membranes, duplications, tracheal abnor-
malities, esophago-bronchial communication and fis-
sure.[3]

EA without fistula and non-demonstrable distal
esophagus is Kluth type I; EA with presence of both
proximal and distal segments and without fistula is
Kluth type II. Kluth type I is further divided into 7
types from I1 to I7 and type II is further divided into 5
types from II1 to I5 on the basis of anatomical charac-
teristics.[3] The overgrown upper esophageal pouch is
extremely rare.[2] EA with extremely long upper
esophageal blind pouch with agenesis of distal esoph-
agus is Kluth Type I3; it was reported by Durston in
1670.[3] All the features in case 1 were consistent
with Kluth Type 13, as evident by gasless abdomen on
preoperative radiographs (Fig.1), absence of proximal
tracheoesophageal fistula, and absence of lower
esophageal pouch as seen on contrast study (Fig.2).

Other variants with long upper esophageal pouch are
Kluth type IIIb6 (EA with distal TEF with overlapping
of the segments) and Kluth type V5 (long overlapping
of segments with sharing of common muscular wall);
also, Kluth type VIII2 (lower esophageal web) and
Kluth type VIIIS (lower esophageal ring) mimic long
upper esophageal pouch.[3]

Membranous atresia is Kluth type IV and is further
divided into 7 types from IV1 to IV7 on the basis of
associated anomalies, with or without fistulae at vari-
ous sites.[3,4] Congenital esophageal stenosis is
Kluth type VIII and is also divided into 7 types from
VIII1 to VIII7.[3] In our second case an incomplete
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obstruction was present in the abdominal esophagus
suggesting either a perforated web or stenosis at GE
junction, as there were few gas bubbles in the lower
abdomen. There are only a few reports of intra-
abdominal EA described in the literature till date.[5-7]
In earlier cases of membranous atresia described in
the literature, there was membranous obstruction at
cardiac end with gasless abdomen suggesting com-
plete obstruction.[5,6] In another case there was in-
tervening non-patent lumen (like a fibrous cord) be-
tween the atretic end and the stomach.[7] These types
of intra-abdominal EA have not been described in
Kluth’s Atlas.[3] These features are suggestive of a
new variant of EA, which could be categorized as ei-
ther Kluth type IV8 or Kluth type VIII8 EA.

Initial management (newborn period) of Kluth type I
including our first case (Kluth Type I3) is cervical
esophagostomy and feeding gastrostomy (owing to the
absence of distal esophageal segment). Definitive op-
eration i.e. esophageal replacement surgery is prefer-
ably performed at around the age of 1 year (Indian
sub-continent). [8]

Usual approach for management of either of either
Kluth type IV or Kluth type VIII EA is by thoracotomy
and procedure is carried out depending upon the
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sub-type. In management of latter case (intra-
abdominal EA), abdominal approach is used to identi-
fy the anomaly (web, etc.) and perform primary anas-
tomosis.

Author recommends that Pediatricians and Paediatric
surgeon should be aware and also must diagnose un-
usual / rare Kluth variants of EA. A low threshold for
performing red rubber catheter test is stressed, espe-
cially in geographical areas with high incidence of EA.

To conclude, Kluth type I3 and type IV variants of
esophageal atresia are very rare. Importance of recog-
nizing rare Kluth variants of EA by performing red
rubber catheter test is stressed, especially in geo-
graphical areas with high incidence of EA.
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