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ABSTRACT

Preoperativedifferential diagnosis between
tracheobronchial remnant (TBR) and other typesof
congenital esophageal stenosis (CES) is challenging,

even when usingendoscopic ultrasonography (EUS). This
report is the first to demonstrate theuse of transabdominal
(external) ultrasound during balloon dilatation todiagnose
TBR in CES. This simple technique is a promising
diagnostic tool forTBR as an alternative to EUS.

INTRODUCTION

Congenital esophageal stenosis (CES) is a
rare malformation which can be caused by
tracheobronchial remnants (TBR), fibromus-
cular thickening (FM), or membranous web.
The TBR type of CES typically requires defin-
itive surgical resection because endoscopic
dilatations for this type tend to fail.' Previous
reports have suggested that preoperative
differential diagnosis between TBR and the
other two types by fluoroscopy or esophagos-
copy is nearly impossible, but that endoscopic
ultrasonography (EUS) could demonstrate
specific features of TBR at the site of stenosis.
However, the performance of EUS in children
remains challenging and a simpler diagnostic
tool is needed. Here, we report a case of the
TBR type of CES preoperatively diagnosed
by transabdominal (external) ultrasound
(TAUS) during balloon dilatation. To our
knowledge, this is the first report of a diag-
nosis of TBR in CES by TAUS during balloon
dilatation, and we believe that this method
may be a promising diagnostic tool for TBR
as an alternative to EUS.

CASE PRESENTATION

A l-year-old girl presented with intermit-
tent vomiting and failure to thrive after
the initiation of weaning. Fluoroscopy
showed an abrupt narrowing, immediately
above the esophagogastric junction with

suprastenotic dilatation and proximal ring
(figure 1). A flexible endoscope with a
distal end diameter of 5.4 mm (GIF TYPE
XP260NS; Olympus Medical Systems, Tokyo,
Japan) could pass the proximal esophageal
ring easily; it was used to identify a circum-
ferential, slightly non-central, pinhole
narrowing, just above the esophagogastric
junction; this narrowing did not show signs
of esophagitis or reflux (figure 2). With the
diagnosis of CES, the patient underwent two
unsuccessful endoscopic balloon dilatation
procedures. During the second dilatation
under general anesthesia, we performed
TAUS using portable ultrasound equipment
(Noblus; Hitachi Aloka Medical, Tokyo,
Japan) with a linear array transducer 5-18
MHz. The distal esophagus could be identi-
fied behind the left lobe of the liver. When
the balloon (CRE Wireguided Balloon
Dilator; Boston Scientific, Natick, Massachu-
setts, USA) was guided to the stenotic site
and inflated with dilute contrast medium
(up to 9 mm under fluoroscopic control),
the stenotic site was clearly visualized by
the TAUS scan, angled cephalad from the
epigastric region, just below the sternum. It
clearly revealed discontinuity of the hypo-
echoic muscle layer with multiple echogenic
regions, suggesting cartilage at the stenosis
(figure 3A,B). In accordance with these
observations, we diagnosed the patient with
a TBR type of CES and performed laparo-
scopic surgery. During the operation, we
confirmed the stenotic site with the balloon
inflated under fluoroscopy after the anterior
esophageal dissection. A partial resection of
the anterior esophageal wall was performed
at the stenotic site using scissors with elec-
trocautery, followed by a transverse suture
to the longitudinal axis of the esophagus
and the anterior Dor fundoplication. Histo-
logic examination of the resected specimen
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Figure 1 Fluoroscopy showed an abrupt narrowing (arrow)
immediately above the esophagogastric junction, with
suprastenotic dilatation and proximal ring.

showed cartilage and mucus glands of bronchial origin,
confirming TBR (figure 4).

DISCUSSION

Some reports have insisted that an abrupt stenosis on
esophagogram correlated with the TBR type of CES and
a tapered stenosis occurred in FM; however, this was
disproved by recent studies.” Esophagoscopy can indeed
visualize a membranous web; otherwise, it simply shows
a non-yielding stenosis with a normal smooth mucosal
lining in CES. Endoscopic biopsy specimens are usually
non-specific.” Further imaging modalities, including
CT scan and MRI, are not useful for detecting TBRs.”
In the present case, we also performed MRI, but could
not identify TBRs.

Since the early 2000s, EUS has become available
for use in small children, with miniprobes inserted
through the operative channel of the endoscope,
and allows for the detailed evaluation of the esoph-
ageal wall at the level of the stenosis; this enables
clinicians to distinguish between TBR and FM."' *° A

Figure 2 Flexible endoscopic image of a circumferential
narrowing immediately above the esophagogastric junction,
with normal mucous membrane lining the esophagus.

high correlation between EUS visualization of TBR
and surgical findings has been proven.® In TBR, there
are commonly multiple echogenic regions within the
muscle layer that represent aberrant cartilaginous
remnants. The echogenicity and feature of the carti-
lage vary by report, including the following: a sono-
lucent area in the fourth layer," multiple low echoic
regions in the focally thickened muscularis propria
layer,” thickened hypoechoic area made of cartilagi-
nous material,’ hyperechoic lesions just underneath
the mucosa and deep in the muscle layer,* a complete
hyperechoic ring outside the esophageal wall,” hyper-
echoic lesions with acoustic shadow within the thick-
ened segment,” and little hyperechoic areas in the
muscular layer.® In the present case, we could observe
the hypoechoic muscle layer with echogenic regions

Figure 3 Transabdominal (external) ultrasound (TAUS)
during balloon dilatation. (A) Fluoroscopy image during
balloon dilatation (up to 9 mm). (B) Image of TAUS with the
balloon inflated: discontinuity of the hypoechoic muscle layer
with echogenic regions, suggesting cartilage at the stenosis
(arrowhead).
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Figure 4 Histologic examination of the resected specimen:
cartilage and mucus glands of bronchial origin confirming
tracheobronchial remnant.

during TAUS. Further studies are needed to define the
sonographic features of TBRs, which might depend on
maturity of the cartilage.

Another limitation of TAUS for esophagus is the pres-
ence of air. TAUS can depict only the lower esophagus,
especially in the context of the proximity of the gastro-
esophageal junction in the abdomen. Fortunately, the
TBR type of CES commonly occurs in the distal one-third
of the esophagus, especially 1-2 cm above the gastro-
esophageal junction. Furthermore, the inflated balloon
dilator can lower the stenotic lesion into the abdomen.

In conclusion, our case suggested that this simple tech-
nique of TAUS, with the familiar image orientation of
external ultrasound, is a promising diagnostic tool for
TBR as an alternative to EUS.
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