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Esophageal perforation in premature infants is a life-threatening condition that
requires prompt treatment. Contrast-enhanced computed tomography (CECT) is
recommended for diagnosis. However, it is difﬁcult to obtain CECT images in premature infants because of their unstable conditions. We encountered a case of esophageal
perforation in an extremely-low-birth-weight female infant. Bedside ultrasonography
was useful in the diagnosis and follow-up evaluation of leakage in the mediastinum.
Ultrasonography can be a useful modality for the evaluation of perforation of the lower
part of the esophagus in premature infants.

Esophageal perforation is a rare but life-threatening condition in all ages of the population.1 As the esophagus lacks a
serosal layer and is surrounded by loose areolar tissue,
bacteria and digestive enzymes can easily spread to the
mediastinum once the esophagus is perforated.2 Most neonatal cases of esophageal perforation are caused by medical
procedures, such as gastric tube insertion, endotracheal
intubation, and oropharynx suctioning.3 Premature neonates are much more susceptible to this injury than term
infants owing to tissue friability.4 Prompt diagnosis and
treatment based on accurate evaluation are indispensable
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to avoid fatal outcome. We encountered a case of esophageal
perforation in an extremely-low-birth-weight infant
(ELBWI) for whom ultrasonography was useful in the diagnosis and follow-up evaluation.

Case Report
Our patient’s mother was a 28-year-old, gravida 2 para 1
woman. The pregnancy course was complicated with threatened preterm delivery due to chorioamnionitis. A female
infant was vaginally delivered at 22 weeks and 5 days of
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gestational age. The birth body weight was 500 g, and Apgar
scores were 2 at 1 minute and 4 at 5 minutes. She was
intubated at the delivery room immediately after birth,
and a gastric tube was inserted without any resistance. She
was hospitalized to our neonatal intensive care unit and
treated with artiﬁcial surfactant replacement for respiratory
distress syndrome. She developed grade II intraventricular
hemorrhage at 2 days of life.
The gastric tube was replaced at 7 days of life as a routine
procedure, and its placement was conﬁrmed with auscultation
method. Further, 0.5 mL of the mother’s milk was administered through the tube every 3 hour after replacement. On the
following day (8 days of life), a small amount of blood was
found in the aspirate from the gastric tube. Chest X-ray showed
an oval-shaped radiolucent area in the lower part of the
mediastinum and malposition of the gastric tube (►Fig. 1).
Bedside ultrasonography with 6 to 15 MHz linear transducer
(LOGIQ S8; GE Healthcare, Waukesha, WI) was performed by a
radiologist who had much experience in pediatric ultrasonography. It showed a round-shaped hypoechoic area under a
hyperechoic line on the right anterior side of the lower thoracic
esophagus (►Fig. 2A). The maximum diameter of the hypoechoic area was approximately 16 mm in the sagittal view
(►Fig. 2B). These sonographic ﬁndings were consistent with
the collection of air (hyperechoic line) and ﬂuid (hypoechoic
area) in the posterior mediastinum. With the ﬁndings of plain
radiography, we diagnosed esophageal perforation due to the
malposition of the gastric tube.
The gastric tube was immediately removed after the
diagnosis was made. The patient was treated with total
parental nutrition and broad-spectrum antibiotics and antifungal drugs. For decompressing the stomach and aspirating
the digestive ﬂuid, we carefully inserted feeding tubes in the
stomach and the middle part of the esophagus while intermittently capturing X-ray photographs using a portable Xray machine.

Fig. 1 The chest X-ray shows oval-shaped radiolucent area in the
lower mediastinum (arrowheads). The gastric tube is descended into
the radiolucent area and its distal tip is located in the middle of the
upper abdomen (arrow).
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The radiolucent area was not detectable on the chest X-ray
photograph taken on the following day (9 days of life)
(►Fig. 3). However, the hypoechoic area in the posterior
mediastinum could still be observed with ultrasonography,
which indicated ﬂuid collection around the perforation site
(►Fig. 4). The size of the hypoechoic area decreased gradually, and became undetectable with ultrasonography on
11 days of life. Contrast esophagography was performed
on 17 days of life (10 days after perforation). There was no
leakage or constriction in the esophagus. We started enteral
tube feeding of the mother’s milk after esophagography. The
administration of antibiotics and antifungal drugs was discontinued after the course of 14 days.
The patient had acquired cytomegalovirus infection at
1 month of life and was treated with antiviral therapy. She
also developed severe bronchopulmonary dysplasia requiring home oxygen therapy. However, there was no sign of
recurrence of esophageal perforation or abscess formation.
She was discharged at 215 days of age (53 weeks of postmenstrual age).

Discussions
To the best of our knowledge, there are only two reports
describing ultrasonographic ﬁndings of esophageal perforation.5,6 Maruyama et al reported that ultrasonography was
useful in detecting malposition of the gastric tube in an
ELBWI with esophageal perforation. Derr and Drake reported
pneumopericardium and ﬂuid collection in the chest and
abdomen of a 69-year-old man with esophageal perforation.
This is the ﬁrst case in which the collection of air and ﬂuid in
the posterior mediastinum was detected with ultrasonography in a patient with esophageal perforation.
Contrast-enhanced computed tomography (CECT) is the
recommended imaging method in the diagnosis of esophageal perforation because of its high sensitivity and capability of eliminating other mimicking conditions.1 The typical
CECT ﬁnding of esophageal perforation is the collection of air
and ﬂuid in the surrounding area of the esophagus.1 However, it is difﬁcult to perform CECT in extremely premature
infants because of the risk associated with the transfer to the
CT room and intravenous contrast medium administration.
Hence, plain radiography and contrast esophagography have
been utilized in the diagnosis of esophageal perforation in
preterm neonates.7 The important ﬁndings in plain radiography are abnormal positions of gastric tubes and air leakage.7 Contrast esophagography is also useful in
differentiating esophageal atresia from esophageal wall injury with a false lumen.7 However, both imaging methods
were unable to provide information on the extent of ﬂuid
collection in the mediastinum. Further, they are not useful in
detecting the development of mediastinal abscess, which is
one of the most serious complications of esophageal perforation.8 Although nonoperative conservative management
has consistently shown satisfactory prognosis in several case
series of neonatal esophageal perforation,3,7,9–11 surgical
interventions are required when the abscess is formed
within the mediastinum.7,12,13
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Fig. 2 Transabdominal ultrasonography shows round-shaped hypoechoic area (arrowheads) under a hyperechoic line (thick arrows) in the lower
mediastinum in the axial view (A). The esophagus is on the dorsal side of the hypoechoic area (thin arrow). The maximum diameter of the echofree space was approximately 16 mm in the sagittal view (B).

Fig. 4 Axial view of the lower mediastinum revealing reduced size of
the hypoechoic area (arrowheads) in the lower mediastinum on the
following day after the diagnosis of esophageal perforation (maximum diameter of the echo-free space is around 10 mm in axial view).

Fig. 3 No radiolucent area is observed in the mediastinum. The tubes
are inserted in the stomach (white arrow) and in the middle part of the
esophagus (black arrow).

Ultrasonography is the preferred imaging modality in the
clinical setting of neonatal intensive care because of its low
invasiveness. It can be performed at bedside without radiation exposure or contrast medium administration. Although
ultrasonography cannot scan the whole mediastinum, it can
be used to evaluate the lower part of the mediastinum. The
technique for visualizing the abdominal and lower thoracic
esophagus with ultrasonography is a well-established method that aids in the diagnosis of gastroesophageal reﬂux
disease and hiatal hernia in infants and children.14,15 Using
this technique, we were able to detect and observe the time
course of the collection of air and ﬂuid in the posterior
mediastinum of the ELBWI with esophageal perforation. The
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technique for visualizing the lower part of the esophagus was
also practicable for nonexperts. In our case, the ﬁrst evaluation was performed by an experienced radiologist, but the
follow-up evaluation was performed by neonatologists. As
only the lower part of the mediastinum was visualized with
ultrasonography, we could not completely deny the possibility that abscess was formed in other parts of the mediastinum. However, since the size of the hypoechoic space
decreased after the treatment was started, we evaluated
that inﬂammation in the mediastinum was controlled. In
fact, there was no sign of relapse of inﬂammation after
discontinuation of the antibiotic and antifungal therapy.
X-ray is superior to ultrasonography in ﬁnding free air and
malposition of medical devices; hence, plain radiography is
ideal for diagnosing esophageal perforation. However, it
cannot provide much information about ﬂuid collection in
the mediastinum. Conversely, ultrasonography can detect
ﬂuid collection in the lower mediastinum. Therefore, we
believe that combining plain radiography and ultrasonography is useful for diagnosing and evaluating the clinical course

US in Evaluating Esophageal Perforation in a Preterm Infant
of esophageal perforation in preterm neonates, in whom
performing CECT is challenging.
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