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Abstract
Iatrogenic esophageal traumas are the most common of
esophageal perforation, accounting for up to 60% of cases from which
endoscopic perforations are about 70%. Despite modern surgical
advanced techniques, perforation of the esophagus still represents
a true surgical emergency and this condition is associated with a
mortality of 20–30%. Early and accurate diagnosis and treatment of
esophageal injuries are critical. Indirect signs of esophageal injury
can be seen on a posteroanterior and lateral plain chest X-ray. Such
signs include pleural effusion, pneumomediastinum, subcutaneous
emphysema, hydrothorax, pneumothorax and collapse of the lung.
Computer Tomography (CT) of the chest and upper abdomen with
oral contrast can also show a leak and confirm the chest X-ray findings.
Three approaches are available for the treatment of esophageal
perforation: conservative, endotherapy, and surgery. Surgery is
mandatory in any part of the esophagus when the perforation is large
or when patients do not improve with conservative or endoscopic
treatment. We present our case who survived a massive thoracic
esophageal tear during endoscopic intragstric balloon insertion.
Emergency right thoracotomy was done; we found an inflated gastric
balloon perforating the thoracic esophagus and protruding in the
right thoracic cavity with a big longitudinal esophageal tear. The tear
was primarily repaired with suture of perforation with reinforcement
flaps. We conclude that; iatrogenic traumatic injuries of the esophagus
is rare but could be life threatening and must be managed by
multiple disciplinary teams. Urgent surgical esophageal repair is the
treatment of choice in big thoracic esophageal tears. This is the 1st
case documented with esophageal rupture due to intragastric balloon
insertion.

Introduction

Iatrogenic causes are the most common of esophageal
perforation, accounting for up to 60% of cases from which
endoscopic perforations are about 70% [1]. Other instrumentation
modalities commonly include sclerotherapy, variceal ligation,
pneumatic esophageal dilation, bougienage, and laser treatment.
Placement of endotracheal, nasogastric, and Blakemore tubes
represent less common iatrogenic causes [2]. Intraoperative
esophageal perforation is a recognized complication of surgery,
especially cardiothoracic or fundoplication, accounting for around
2% of all perforations. Other causes of traumatic esophageal
injuries include blunt trauma like traffic accidents, penetrating
traumas like stab wound and gunshot, foreign body swallowing
like bone fish [3].
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Spontaneous Esophageal perforations accounts about 15%
of all esophageal perforation and was first described in 1724
by Hermann Boerhaave. After autopsy he described the clinicpathologic correlation between esophageal perforation and a
fatal outcome, one that remained inevitable for over 200 years
[4].

Esophageal injury may be also classified as extraluminal
or intraluminal. The extraluminal category includes processes
originating outside the esophagus, including penetrating blunt
trauma and surgery involving adjacent organs. The intraluminal
classification acounts processes within the esophagus itself,
including instrumentation, barotrauma, and foreign body
ingestion [5].
Despite modern surgical advanced techniques, perforation of
the esophagus still represents a true surgical emergency and this
condition is associated with a mortality of 20-30%, this is due to
the anatomical location of the oesophagus which predisposes to
mediastinitis which carries a high mortality [6, 7]. Several factors,
including the difficulty of accessing the esophagus, the lack of a
strong serosal layer, the unusual blood supply of the organ and
the proximity of vital structures, all contribute to this condition’s
high morbidity and mortality [8].

The gastric balloon procedure (endoscopic intra-gastric
balloon) leaves an inflated silicon balloon in the stomach for 6
months, making less room for food and subsequently significant
weight loss. Have health improvement for diabetes, joint/bone
disease, and heart-related issues. These approved devices are
placed via the esophagus using endoscopy. This can be done in
an outpatient setting under sedation. Once in place the balloon
is filled with saline and remains as a free floating object in the
stomach cavity, too big to pass through the pylorus (Figure 1a, b).
In addition to saline, the balloon that is made from silicone may
contain some radio-opaque material as a radiographic marker
and a dye such as methylene blue to alert the patient when the
balloon would leak. It should not be applied to patients with
certain intestinal problems such as inflammatory bowel disease
or delayed gastric emptying, who are pregnant, or who are taking
daily aspirin medication [15, 16].
We present here our case who survived a severe iatrogenic
thoracic esophageal tear during intragstric balloon insertion.
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Figure 1 A,B: Types of intra-gastric balloon (Single and dual balloon)

Case description

We present our experience in a patient admitted to our
cardiothoracic surgery department as a case of iatrogenic
esophageal rupture. She is a 45 years old lady, well-known to
have DM II, HTN, hyperlipidemia, morbid obesity, her BMI is
42kg\m2; presented with severe chest pain and respiratory
distress after a bariatric surgeon did for her an endoscopic single
chamber Heliosphere BAG intragastric (Tourmed company)
balloon insertion under general anesthesia in bariatric surgery
department.

Figure 2 a,b: CT chest showing the inflated gastric balloon in the right
pleural cavity with pneumothorax and surgical emphysema

Immediate CXR and CT thorax done and revealed right
pneumothorax and surgical emphysema in right chest wall with
the radio-opaque big balloon in the right pleural cavity (Figure
2 a, b). After consensus between the radiologist, gastroentrology
surgeon, thoracic surgeon and bariatric surgeon, the decision was
that; it is most likely an iatrogenic thoracic esophageal massive
rupture and urgent thoracotomy for exploration and possible
repair must be done.
After admission to ICU; resuscitation of the patient was done
and right intercostals tube was inserted, then the patient was
taken to our cardiothoracic surgery operating room and right
thoracotomy was done then we found an inflated gastric balloon
in the right thoracic cavity with a big longitudinal esophageal tear
(Figure 3 a, b, c). The tear was Primary repaired with suturing of
perforation with reinforcement flaps and the patient transferred
to the ICU in a stable condition and with 2 right intercostals tubes
(apical and basal tubes) and NG tube. She remained nearly NPO

Figure 3: a) The gastric balloon in the chest cavity after thoracotomy
b) Esophageal big longitudinal tear with NGT protruding out from the
tear
c) The balloon after removal from the chest cavity
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for 10 days with TPN then gradually oral feeding was started and
she tolerated the oral feeding well and discharged home 3 weeks
after surgery in a good condition.

Discussion

Early and accurate diagnosis and treatment of esophageal
injuries are critical, because clinical presentations are often
vague and nonspecific and delayed diagnostic work-up has a
negative effect on appropriate treatment and on the outcome [9].
Diagnosis of an esophageal perforation relies on radiographic
evidence. Specifically, indirect signs of esophageal injury can be
seen on a postero-anterior and lateral plain chest X-ray. Such signs
include pleural effusion, pneumomediastinum, subcutaneous
emphysema, hydrothorax, pneumothorax and collapse of the
lung [10]. However, a chest X-ray with water-soluble contrast
medium (if the patient can swallow) reveals a contrast leak in
most cases of esophageal perforation. Computer Tomography
(CT) of the chest and upper abdomen with oral contrast can
also show an esophageal leak. In addition, collection of air or
fluid in the mediastinum, pleural effusions, pneumocardium and
pneumoperitoneum are important diagnostic findings in these
patients. The site of perforation and the degree of containment
may be easier to judge by CT than by plain chest X-ray [9, 10].
In a patient with high suspicion of perforation with negative
radiography, or when swallowing a contrast agent is impossible
for technical reasons, flexible endoscopy should be considered.
This widely available tool allows direct visualization of the
entire esophagus and stomach and may also provide additional
information about the acute onset of symptoms in patients
without previous instrumentation used in the esophagus [11].
In the mid-20th century, successful primary repair of
esophageal perforation was first reported by Barrett in 1946
and later by Olsen and Claggett in 1947, and esophagectomy for
esophageal perforation was described by Satinski and Kron in
1952, all of which led the way to the modern treatment of these
injuries [7, 12].

Three approaches are available for the treatment of
esophageal perforation: conservative, endotherapy, and surgery.
The location whatever cervical, thoracic, or abdominal portions
of the esophagus and size of the perforation influence treatment
choice. Cervical perforations are usually small and can be treated
conservatively as the perforation or leak is also contained within
the triangle of Killian in the neck. Most cervical perforations have
a good outcome with conservative treatment with intravenous
antibiotics and nil by mouth. Treatment of thoracic perforations
depends very much on the size of the perforation. Small
perforations due to sclerotherapy injection, for example, can
be treated conservatively. Endotherapy can help avoid surgery
in other cases: small tears from endoscopic insertion can be
clipped and esophageal fistulae can be injected with fibrin glue.
Larger perforations can be treated with stent placement if the
dehiscence of the lumen circumference does not exceed 70% [11,
12]. Perforation of the intra-abdominal portion of the esophagus
often results in a rapid development of peritonitis and sepsis
and surgery is usually recommended. Surgery is mandatory
in any part of the esophagus when the perforation is large or
when patients do not improve with conservative or endoscopic
treatment. In very ill patients, esophageal exclusion surgery can
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be carried out until the patient’s general condition stabilizes. In
cases of a diseased esophagus such as corrosive injury related
perforations or cancer of the esophagus, esophageal replacement
surgery should be contemplated with total esophagectomy
and gastric pull-up surgery or creation of a neoesophagus with
colonic interposition [12, 13].

The gastric balloon or intragastric balloon is an inflatable
medical device that is temporarily placed into the stomach to
reduce weight. The history of intragastric balloons (IGBs) began
in 1985 with the Garren-Edwards Bubble. It was approved by
the U.S. Food and Drug Administration (FDA) for temporary use
as a weight loss device, but its manufacture was discontinued in
1988, and approval was withdrawn in 1992 because of significant
complications and limited weight loss. A number of IGBs have
appeared since that time, mostly originating in Europe or South
America, but none has acquired FDA approval until recently; the
ReShape Duo Integrated Dual Balloon System (ReShape Medical
Inc., San Clemente, California) received FDA approval in August
2015 [14, 15].

We presented our case who survived a severe iatrogenic
thoracic esophageal tear during intragstric balloon insertion and
we think that the rapid accurate diagnosis and urgent surgical
management was very crucial in this case.

Conclusion

We conclude that; iatrogenic traumatic injuries of the
esophagus are rare, but life-threatening and should be suspected
in any case with vague symptoms post endoscopy. Despite
esophageal perforations is rare, clinicians in multiple disciplines,
including general surgery, emergency medicine, thoracic surgery,
trauma surgery, otolaryngology, and spine surgery must be aware
and oriented regarding their diagnosis and management. Urgent
primary surgical esophageal repair is the treatment of choice in
large thoracic esophageal tears. We think that our case is unique
because up to our knowledge this is the 1st documented case with
thoracic esophageal rupture due to intragastric balloon insertion
and inflation. In our patient, the diagnosis of the esophageal
perforation was made early and a multidisciplinary team chose
urgent surgical repair as the treatment of choice given that
the patient was not septic and had no contraindications to the
surgery. This was instituted without complications, and achieving
good results.
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