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Abstract

Background: Esophageal perforation after external air-blast trauma is rarely presented in the emergency room. The
diagnosis is often delayed more than 24 hours.

Methods: We review the literature and report a case of esophageal perforation caused by external air-blast injury.

Results: Including the present case, a total of 5 cases of esophageal perforation were caused by external air-blast
injury in English literature. Of them, the common presentations were chest pain and dyspnea. The treatment
methods varied with each case. One patient died before diagnosis of esophageal perforation and the others
survived after proper surgical management.

Conclusions: Early diagnosis and proper surgical management can reduce the morbidity and mortality of patients
who suffered from esophageal perforation caused by external air-blast injury.

Background
Esophageal perforation caused by air-blast injury is
uncommon. An external air impact on the chest wall
and upper abdomen, inducing rupture of the esophagus,
is an even rare event. Only four cases of esophageal rup-
ture caused by an external air-blast injury were found in
a perusal of the English literature [1-4]. The objective of
this article is to report our patient and a review of the
literature to establish diagnostic and treatment strategies
for esophageal perforation after an external air-blast
injury.

Case presentation
Present Case
A 31-year-old man was struck on the right side of the
face and left subcostal region at work when a nitrogen
tank exploded four hours after he had eaten his lunch.
He was knocked down to the ground and dazed, with-
out loss of consciousness. He was immediately sent to
the emergency department with a presentation of left
chest pain and dyspnea. His vital signs were stable on
arrival. An emergency left tube thoracostomy was per-
formed, because his left-sided breath sounds had
decreased, with a suspicion of pneumothorax.

Ecchymosis and tenderness were detected on the left
lower chest, without peritoneal signs. The patient was
admitted for further observation and was allowed to
intake thereafter. Esophageal rupture was not diagnosed
until 84 hours after the injury when the tomato juice
the patient had ingested was found in the chest bottle.
Upon urgent left thoracotomy, a 4.5 cm laceration was
found in the lower third of the esophagus, with severe
inflammatory changes in the surrounding tissue. The
pleural surface of the adjacent thoracic aorta was also
torn. The esophagus was repaired with single-layer
interrupted sutures of 3-0 Maxon (Davis & Geck,
Wayne, NJ). Bile-containing fluid was predominantly
expelled from the chest tube 48 hours after the primary
repair. The patient underwent a subsequent transhiatal
esophagectomy and reconstruction of the esophagus
with ileocolon via the retrosternal route. With aggressive
antibiotic treatment and total parenteral nutrition, his
general condition was stabilized. He tolerated a full diet
seven days postoperatively and was discharged 28 days
after the injury. The patient was doing well during the
follow-up period of more than five years.

Results
Five cases including the present case of esophageal per-
foration caused by external air-blast injury were
reviewed (Table 1). Of these five patients, one with
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cervical esophageal injury developed a tracheoesophageal
fistula. Postoperative leakage occurred in two patients
after primary repair of the thoracic esophagus. Among
these five patients, one died before the diagnosis of eso-
phageal perforation was made, and the others survived
after proper surgical management.

Discussion
The incidence of esophageal perforation caused by blast
trauma is estimated to be 0.004%-0.01% [2,3]. The most
commonly reported mechanism of injury is high-pres-
sure air directed into the esophagus via the mouth [3].
An external air-blast contusion on the anterior chest
and abdomen that induces rupture of the esophagus, as
showed in Table 1, is even rare [1-4]. The esophagus
was predominately ruptured in the lower third (3/5
patients). External blast injury is caused by an impact
on the anterior chest and upper abdomen that forms a
shock wave in the body. The force is then predomi-
nantly conducted to the air-containing (hollow) organs,
including the stomach [5]. Esophageal perforation can
then occur from the sudden impact of the stomach gas.
The diagnosis of esophageal perforation is relatively

difficult when the perforation site is located in the lower
thoracic region. The most common symptoms are chest
pain and dyspnea, which are not specific for esophageal
rupture. Pneumomediastinum and pneumothorax are
the most common findings in patients suffering from
lower esophageal perforation [3]. An esophagogram
should be considered for patients suffering from exter-
nal air-blast injury who presented symptoms of chest
pain, dyspnea or subcutaneous emphysema.
A diagnosis of thoracic esophageal perforation delayed

for more than 24 hours could result in high morbidity
and mortality rates. Surgical procedures include simple
drainage, primary repair, esophageal exclusion with gas-
trostomy or jejunostomy, and esophagectomy followed

by esophageal reconstruction. Primary repair is the most
common procedure for blast-induced esophageal per-
foration. Guth et al. performed primary repair, with gas-
trostomy and feeding jejunostomy for early enteral
nutrition support, when esophageal perforation was
diagnosed within 24 hours [3]. Although the successful
primary repair of an esophageal perforation has been
reported even after the diagnosis had been delayed for
more than 72 hours [6], leakage and mediastinal infec-
tion are common after the procedure. We performed a
primary repair 84 hours after the injury, which was
unsuccessful, so a subsequent transhiatal esophagectomy
with a retrosternal ileocolon reconstruction was
performed.

Conclusions
Esophageal rupture should be suspected in patients suf-
fering pneumothorax or pneumomediastinum after an
external air-blast injury. Esophagogram followed by a
high clinical suspicision after trauma is important for an
early detection. Primary repair of the esophagus could
be performed when the diagnosis was early. Esophageal
exclusion or resection should be considered once the
diagnosis has been delayed for more than 24 hours.

Consent
Written informed consent was obtained from the patient
for publication of this case report.
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Table 1 Esophageal Rupture Caused by External Air-Blast Injury

Author Age Interval
to

Diagnosis

Presentation Injury of
esophageal

Site

Treatment Complications Outcome

Majeski [1] 15 48 hours Chest pain, dyspnea Lower None Died

Michel [2] * 24 hours * Lower Staged repair: Exclusion-diversion
and subsequent esophageal

replacement

None Survived

Guth [3] 35 24 hours Dyspnea Middle Primary repair with gastrostomy and
feeding jejunostomy

Leakage and adult
respiratory distress

syndrome

Survived

Volk [4] 22 240 hours Hemoptysis,
subcutaneous

emphysema, dysphagia

Cervical Drainage and subsequent repair Tracheoesophageal
fistula

Survived

Roan** 31 84 hours Chest pain Lower Primary repair and subsequent
esophageal replacement

Leakage of primary
repair

Survived

*Not reported, **the present case.

Roan and Wu Journal of Cardiothoracic Surgery 2010, 5:130
http://www.cardiothoracicsurgery.org/content/5/1/130

Page 2 of 3



Competing interests
The authors declare that they have no competing interests.

Received: 28 September 2010 Accepted: 17 December 2010
Published: 17 December 2010

References
1. Majeski JA, MacMillan BG: Acute esophageal perforation in an adolescent

burn patient. J Trauma 1979, 19:288-9.
2. Michel L, Grillo HC, Malt RA: Operative and nonoperative management of

esophageal perforations. Ann Surg 1981, 194:57-63.
3. Guth AA, Gouge TH, Depan HJ: Blast injury to the thoracic esophagus.

Ann Thorac Surg 1991, 51:837-9.
4. Volk H, Storey CF, Marrangoni AG: Tracheo-esophageal fistula due to blast

injury. Ann Surg 1955, 141:98-104.
5. Guy RJ, Kirkman E, Watkins PE, Cooper GJ: Physiologic responses to

primary blast. J Trauma 1998, 45:983-7.
6. Port JL, Kent MS, Korst RJ, Bacchetta M, Altorki NK: Thoracic esophageal

perforations: a decade of experience. Ann Thorac Surg 2003, 75:1071-4.

doi:10.1186/1749-8090-5-130
Cite this article as: Roan and Wu: Esophageal perforation caused by
external air-blast injury. Journal of Cardiothoracic Surgery 2010 5:130.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Roan and Wu Journal of Cardiothoracic Surgery 2010, 5:130
http://www.cardiothoracicsurgery.org/content/5/1/130

Page 3 of 3

http://www.ncbi.nlm.nih.gov/pubmed/439188?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/439188?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7247533?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7247533?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2025098?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/13218547?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/13218547?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9867037?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9867037?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12683539?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12683539?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Case presentation
	Present Case
	Results
	Discussion

	Conclusions
	Consent
	Author details
	Authors' contributions
	Competing interests
	References

