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Abstract
Background

Esophageal perforation and rupture (EPR) is a serious, potentially life-threatening condition. However, no
treatment methods have been established, and data concerning factors affecting mortality are limited.
This report presents the prognostic factors of mortality in EPR based on experience in the management
of such patients.

Methods

For this retrospective analysis, 79 patients diagnosed as having EPR between 2006 and 2016 and
managed at Gyeongsang National University Hospital were examined. The management method was
determined in accordance with the location and size of the EPR, laboratory �ndings, and radiological
�ndings. Thirty-nine patients were treated with surgery; and 40, with nonsurgical management.

Results

The most common cause of EPR was foreign body (�sh bone or meat bone), followed by vomiting,
iatrogenic causes, and trauma. Thirty-nine patients underwent primary repair of EPR, of whom 4 patients
died. Forty patients underwent nonsurgical management, of whom 3 patients died. The remaining
patients were discharged. Mortality correlated with the size of the EPR (>25 mm) and the segmented
neutrophil count percentage (>86.5%) in the white blood cell test and differential.

Conclusions

The mortality risk was increased when the EPR size and the segmented neutrophil count percentage in
the white blood cell test and differential was high. Delayed diagnosis, which was considered an important
predictive factor in previous investigations, was not statistically signi�cant in this study.

Trial registration

Not Applicable

Background
Although esophageal perforation and rupture (EPR) occurs rarely, it is a life-threatening condition that
leads to mortality if not treated appropriately. EPR has various causes, especially traumatic and non-
traumatic factors. EPR caused by trauma is divided into penetrating injury and blunt trauma. EPR due to
penetrating injury is mainly due to gunshot wounds or penetration of foreign bodies, and occurs in < 1%
of the total EPR cases [1]. In the case of non-traumatic EPR, the cause is divided into iatrogenic and non-
iatrogenic. Iatrogenic causes often occur after endoscopic intervention and are the most common causes
[2, 3]. Spontaneous esophageal perforation, also known as Boerhaave syndrome, is reported in 15% of all
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EPR cases [4]. If EPR is not managed properly, it can lead to localized infections such as mediastinitis,
pneumonia, empyema, as well as systemic infections that can lead to mortality. Management of EPR
depends on the cause, location, and size of the EPR, and the presence of accompanying symptoms.
Spontaneous esophageal perforation is managed by primary repair of the damaged site or insertion of a
self-expanded stent. In the case of EPR without pleural effusion or with a small size, nonsurgical
management can be applied [5]. The recent advances in management, total parenteral nutrition,
antibiotics, and intensive care unit management have led to nonsurgical management of EPR [6]. Despite
the recent accumulation of treatment experience and advances in medical technology, the results of EPR
treatment have not met expectations, with mortality rates still reaching 4–20%, although other studies
have shown slightly different results [7, 8]. Owing to the anatomical structure of the esophagus, unlike
other gastrointestinal tract organs in the abdominal cavity, the resistance to distortion is relatively low,
which is likely to cause damage due to distortion by mass effect. EPR can lead to severe infective
conditions such as empyema, pneumonia, and mediastinitis by gastric content or food from oral intake,
which increases mortality. This study was aimed at identifying factors that affect the high mortality of
EPR and improving the treatment of EPR.

Methods
This retrospective study was conducted in 79 patients diagnosed as having EPR at Gyeongsang National
University Hospital between January 2006 and December 2016. Of the patients, 52 were male and 27
were female, with a mean age of 64 years (range, 30–87 years). EPR was diagnosed on the basis of
radiological �ndings and esophagogastroduodenoscopy (EGD). If a clear esophageal rupture could be
observed on chest computed tomography, EGD for EPR con�rmation was not performed, but EGD for
con�rmation was performed if a radiological �nding of pleural effusion and pneumomediastinum with
symptoms, including chest pain, fever, dyspnea, and subcutaneous emphysema, was suspected. After
EPR diagnosis, surgical or nonsurgical management was applied depending on the location and size of
the EPR.

Statistical analyses
Continuous variables were presented as means, ranges, and standard deviations. Categorical variables
were presented as frequencies with the associated percentages. All the statistical analyses were
performed using the IBM SPSS version 22.0 software (IBM Corp. Armonk, NY, USA).

Management
The size and location of the EPR identi�ed on EGD and the presence or absence of para-esophageal
abscess and pleural effusion determined the treatment method (Fig. 1).

In the case of cervical EPR, nonsurgical treatment with nil per os (NPO) and total parenteral nutrition
(TPN) was applied for cases without a para-esophageal abscess, whereas surgical treatment was
considered for cases with para-esophageal abscess. If the cervical EPR is smaller than 1 cm, it was
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exposed through esophageal dissection and then drainage with Penrose or Jackson-Pratt drain for the
para-esophageal abscess was performed. If the cervical EPR is > 1 cm, a primary repair was performed
with a double-layer suture. After the primary repair, drainage was applied using either a Penrose or
Jackson-Pratt drain. In the case of thoracic EPR, similar to determining the treatment direction of cervical
EPR, nonsurgical treatment with NPO and TPN was performed for cases without a para-esophageal
abscess and pleural effusion. In addition, surgical treatment was performed if a para-esophageal
abscess was observed around the EPR or pleural effusion was identi�ed in the radiological �ndings.

If the size of the thoracic EPR was < 1 cm, the EPR was exposed through a partial esophageal dissection.
Moreover, if the size was > 1 cm, a primary repair was performed. In the case of surgical treatment, a
large-bore 32-Fr chest tube was inserted.

Ethical Considerations
This study was approved by the Institutional Review Board of the Gyeongsang University College of
Medicine (IRB number: 2017-08-008-002). All study participants provided written informed consent for
participation. All study procedures were carries out in accordance with the principles in Declaration of
Helsinki (1964 and its later amendments). This article does not disclose any personally identi�able data
of any of the participants in any form. Hence, consent for publication is not applicable here.

Results
The most common cause of EPR was foreign body ingestion, accounting for 50 of the 79 patients. In the
foreign body cases, �sh bone was the most common cause; vomiting and iatrogenic causes were the
second and third most common causes. Seven patients died, and all the other patients were discharged
from the hospital routinely after an average of 20 days of hospital treatment (Table 1). The thorax was
the most common location, followed by the cervical and esophago-gastric junction. The mean size of the
EPR was 19.54 mm but showed a slight variation according to location. EPRs with a thoracic location
were larger because of the role of the Boerhaave syndrome (Table 2).
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Table 1
Causes of esophageal perforation and rupture

  Surgical group Nonsurgical group

Foreign body 20 30

Fish bone 15 26

Other bone 3 2

Denture 1 0

Piece of glass 1 0

Aluminum foil 0 2

Spontaneous (vomiting) 15 7

Iatrogenic 3 2

Trauma 1 0

Previous esophageal disease

(achalasia rupture)

1 0

Hospital day 30.53 11.54

Mortality 4 3

Total 40 39

Table 2
Location of the esophageal perforation and rupture
Esophageal Location* Number (%) Size (mm)

Cervical 13 (16.5) 12.69

Thoracic Upper 12 (15.2) 16.58

Middle 19 (24.0) 12.79

Lower 18 (22.8) 24.06

EG junction 17 (21.5) 29.54

Total 79 19.54

(Esophageal locations*: cervical esophagus, 15–18 cm from the incisor; upper thoracic esophagus, 19–
24 cm below the incisor; middle thoracic esophagus, 25–32 cm below the incisor; lower thoracic
esophagus, 33–37 cm below the incisor; EG junction, 38–40 cm below the incisor.)

Surgical management
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Among 39 patients, 3 died of multiple-organ failure secondary to exacerbation of mediastinitis and one
died of acute respiratory distress syndrome secondary to a worsening postoperative pneumonia. The
mean time from surgery to death was 22 days (range, 7–35 days). The most important postoperative
complication was anastomotic leakage, which occurred in 14 patients. One of the patients underwent
reoperation of the leakage and was discharged from the hospital after 15 days of reoperation. The other
13 patients were discharged from the hospital after the initial surgery, with a mean hospital stay of 10
days.

Nonsurgical management
Of the 40 patients, 3 needed surgery but rejected the procedure; thus, surgery was not performed. Two
patients needed surgery for EPR with the Boerhaave syndrome at a size of 20 and 40 mm, respectively.
The patients who needed surgery but did not undergo the procedure died of multiple-organ failure due to
sepsis on the 27th and seventh hospital days, respectively. The other patient had a 20-mm-sized EPR with
Boerhaave syndrome was discharged from the hospital after 20 days of nonsurgical management. With
the exception of the 3 patients who died, the other 37 patients had a Clavien-Dindo scale score of ≥ 2 and
were all discharged without further adverse events [9].

Prognostic factors
Factors in�uencing the mortality of patients with EPR were assumed to be the degree of systemic
infection at the time of diagnosis and the size of EPR. Segmented neutrophil count percentage performed
at the time of EPR diagnosis was used to evaluate the degree of in�uence on the patient's systemic
infection. Since there was a large difference in the number of dead and surviving patients, an analysis
method using the receiver operating characteristic curve was used to evaluate the effect on death.

In the analysis using the receiver operating characteristic curve, in the case of segmented neutrophil
count percentage, the value of sensitivity at 86.5% was 0.857, and in the case of EPR size, the value of
sensitivity at 25 mm was 0.857. Based on these results, it was found that the mortality rate increases
when the segmented neutrophil count percentage is ≥ 86.5% and when the SIZE of EPR is > 25 mm at the
time of EPR diagnosis (Fig. 2).

Discussion
The �rst case of spontaneous esophageal rupture (Boerhaave syndrome) was reported 300 years ago.
Until 1947, no successful treatment was available. In 1947, Olson and Clagett attempted surgical
treatment of EPR; several years later, a successful treatment approach was achieved [10]. The goals of
treatment for EPR are to control systemic infection and early oral intake. The development of systemic
infection has a strong negative impact on EPR prognosis.

The management of EPR has always been challenging because when not properly treated, EPR can lead
to patient death [11]. In addition, the relatively low incidence of EPR makes it di�cult for medical
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providers, including physicians, to gain su�cient experience in providing appropriate treatment for the
condition [12, 13].

In recent decades, endoscopic examination of digestive organs and transesophageal echography for
cardiovascular disease evaluation have had great impacts on the early detection and improved the
outcomes of digestive system and heart diseases [14]. However, the incidence of iatrogenic esophageal
perforation as assessed using endoscopic examinations has also increased in proportion to the incidence
of EPR [2, 15]. Recent studies have suggested that iatrogenic causes are the most common etiology of
EPR [16, 17]. However, the most common cause of EPR in the present study was ingestion of �sh bone.
This is considered to occur because of a combination of ingestion of relatively small and sharp seaweed
�sh bones and the carelessness of the patient while eating �sh. EPR due to �sh bone has several
characteristics. First, it can usually be diagnosed rapidly. The main reason for EPR treatment failure is
delayed diagnosis and intervention [15, 18]. This is because the symptoms of EPR are usually
nonspeci�c, such as chest discomfort, orthopnea, fever, and dysphagia [8, 19, 20, 21]. Therefore, time is
required to differentiate EPR from coronary artery disease, aortic dissection, pericardial effusion, and
pneumonia. In the absence of rapid treatment following the occurrence of EPR, gastric and oral content
leakages leading to mediastinitis and other infections are more likely to occur, which can increase
mortality and morbidity.

According to previous reports, the most important prognostic factor in EPR is the time from onset to
treatment. In most previous studies, patients treated within 24 hours of presentation showed better
outcomes than those with more delayed treatment [3, 9, 19, 22, 23].

Esophageal perforation due to �sh bone can present with a clear picture of the time of development and
the location of the EPR as compared with other causes because acute pain with dysphagia is prominent
in most patients.

The second characteristic of EPR due to �sh bone ingestion is that the size of the EPR is smaller than
that associated with Boerhaave syndrome or iatrogenic causes. The size of the EPR is an important
feature that affects prognosis. Therefore, esophageal perforation due to �sh bone, in comparison with
other causes, seems to have a good clinical prognosis (Table 3).

In previous studies, the mortality of EPR was reported to range from 20 to 30%, but in our study, the
mortality rate was 10% (8/79), which is relatively low [8, 24]. This is due to the high proportion of cases
involving small EPRs due to �sh bone. With the development of radiological diagnostic techniques, the
size and location of the esophageal perforation and the presence of complications such as mediastinitis
or abscess can be diagnosed more accurately than ever before. The clinical outcome of EPR is improving
owing to the advancements in TPN, antibiotic therapy, and accumulation of treatment experience with
EPR. However, some patients still require surgical intervention, and death can still occur without adequate
treatment. EPR warrants further study as a serious, potentially life-threatening condition.
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The present author aimed to identify the factors that affect the outcome of EPR in addition to the timing
of treatment initiation. Therefore, this study was conducted under the assumption that the EPR size and
initial in�ammatory values (white blood cell [WBC] count, segmented neutrophil count percentage, C-
reactive protein [CRP] level) would affect the outcome of EPR. Among these factors, segmented
neutrophil count percentage and EPR size were found to be statistically signi�cantly associated with the
outcome of EPR. Although the WBC and CRP values of the patients who died were higher than those of
the patients who survived, no statistically signi�cant differences were found.

This study had limitations such as its retrospective design and relatively small number of patients.
Further study will require additional consideration to overcome these limitations.

Table 3
Characteristics of esophageal perforation and rupture (EPR) according to etiology

Cause of EPR No. of
cases

Size (mm),
mean

Time to treatment
(days)

Hospital stay
duration

Mortality, n
(%)

Fish bone 41 10.80 2.06 15.07 2 (4.87%)

Boerhaave
syndrome

22 33.64 2.32 29.82 3 (13.6%)

Iatrogenic 5 16.80 3.7 19.4 1 (20%)

Other 11 25.7 2.61 28 1 (9.1%)

Total 79       7

Conclusions
Ingestion of �sh bone is one of the most common causes of EPR, and this etiology was associated with a
signi�cantly better prognosis. EPR due to �sh bone correlated with a relatively small size and was
associated with rapid diagnosis. The mortality risk was increased when the EPR size and the segmented
neutrophil count percentage in the white blood cell test and differential was high. Delayed diagnosis,
which was considered an important predictive factor in previous investigations, was not statistically
signi�cant in this study.

Abbreviations
CRP, C-reactive protein

EGD, Esophagogastroduodenoscopy

EPR, Esophageal perforation and rupture

NPO, Nil per os
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TPN, Total parenteral nutrition

WBC, White blood cell

Declarations
Ethics approval and consent to participate

This study was approved by the Institutional Review Board of the Gyeongsang University College of
Medicine (IRB number: 2017-08-008-002). All study participants provided written informed consent for
participation. All study procedures were carries out in accordance with the principles in Declaration of
Helsinki (1964 and its later amendments).

Consent for publication

This article does not disclose any personally identi�able data of any of the participants in any form.
Hence, consent for publication is not applicable here.

Availability of data and materials

The data that support the �ndings of this study are available from the corresponding author upon
reasonable request.

Competing interests

The authors declare that they have no competing interests

Funding

This research did not receive any speci�c grant from funding agencies in the public, commercial, or not-
for-pro�t sectors.

Authors' contributions

This study was conducted by a single author.

Acknowledgments

The authors would like to thank Enago (www.enago.co.kr) for the English language review.

Authors' information

Jong duk, Kim, Clinical Professor, Department of Cardiothoracic Surgery, Gyeongsang National University
Hospital, Jinju City, South Korea. 

http://www.enago.co.kr/


Page 10/13

References
1. Shanda HB, Rachel S, Peter S, Alberto B, Brian JD. Utility of removable esophageal covered self-

expanding metal stents for leak and �stula management. Ann Thorac.Surg. 2010;89:931-6.

2. Thawatchai Tullavardhana. Iatrogenic esophageal perforation. J Med Assoc Thai. 2015;98:s177-83.

3. Jones WG 2nd, Ginsberg RJ. Esophageal perforation: a continuing challenge. Ann Thorac Surg.
1992;53:534-43.

4. Brinster CJ, Singhal S, Lee L, Marshall MB, Kaiser LR, Kucharczuk JC. Evolving options in the
management of esophageal perforation. Ann Thorac Surg. 2004;77:1475.

5. Kaman L, Iqbal J, Kundil B, Kochhar R. Management of esophageal perforation in
adults. Gastroenterology Res. 2010;3:235-44.

�. Altorjay A, Kiss J, Voros A. Nonoperative management of esophageal perforation. Is it justi�ed? Ann
Surg. 1997;225:415-21.

7. Vogel SB, Rout WR, Martin TD, Abbitt PL. Esophageal perforation in adults: aggressive, conservative
treatment lowers morbidity and mortality. Ann Surg. 2005;241:1016-23.

�. Søreide JA, Konradsson A, Sandvik OM, Øvrebø K, Viste A. Esophageal perforation: clinical patterns
and outcomes from a patient cohort of Western Norway. Dig Surg. 2012;29:494-502.

9. Dindo D, Demartines N, Clavien PA. Classi�cation of surgical complications Ann Surg. 2004;240:205-
13.

10. Olson A, Clagett OT. Spontaneous rupture of the esophagus. Report of a case with immediate
diagnosis and successful surgical repair. Postgrad Med. 1947;2:417.

11. Barret N. Spontaneous perforation of the esophagus: review of the literature and a report of three
new cases. Thorax. 1946;1:48.

12. Biancari F, D’Andrea V, Paone R. Current treatment and outcome of esophageal perforations in adults:
systemic review and meta-analysis of 75 studies. Word J Surg. 2013;37:1051-9.

13. William G, Robert J. Esophageal perforation: a continuing challenge. Ann Thorac Surg. 1992;53:534-
43.

14. Raynomd S. Bene�t of endoscopy in upper gastrointestinal bleeding in patients with liver disease.
Dig Dis Sci. 1981;26,:512-6.

15. Mahmodlou R, Abdirad I, Ghasemi-rad M. Aggressive surgical treatment in late-diagnosed
esophageal perforation: a report of 11 cases. ISRN Surg. 2011;2011:868356.

1�. Silivis SE, Nebel O, Rogers G. Endoscopic complications: result of the 1974 American Society of
Gastrointestinal Endoscopy survey. JAMA. 1976;235:928-30.

17. Okike N, Payne WS, Neufeld DM. Esophagomyotomy versus forceful dilation for achalasia of the
esophagus: results in 899 patients. Ann Thorac Surg. 1979;28:119-25.

1�. Javaherzadeh M, Baster J, Pejhan S. Management of delayed diagnosed esophageal perforation.
Tanaffos. 2006;5:51-7.



Page 11/13

19. Skinner DB, Little AG, DeMeester TR. Management of esophageal perforation. Am J Surg.
1980;139:760-4.

20. Attar S, Hankins JR, Suter CM. Esophageal perforation: a therapeutic challenge. Ann Thorac Surg.
1990;50:45-9; discussion 41-50.

21. Gupta NM, Kaman L. Personal management of 57 consecutive patients with esophageal perforation.
Ann J Surg. 2004;187:58-63.

22. Bladergroen MR, Lowe JE, Postlethwait RW. Diagnosis and recommended management of
esophageal perforation and rupture. Ann Thorac Surg. 1986;42:235-9.

23. Brewer LA 3rd, Carter R, Mulder GA. Options in the management of perforations of the esophagus.
Ann J Surg. 1986;152:62-9.

24. Hasimoto CN, Cataneo C, Eldib R, Thomazi R, Pereira RS, Minossi JG, et al. E�cacy of surgical
versus conservative treatment in esophageal perforation. A systematic review of case series studies
Acta Cir Bras. 2013;28:266-71.

Figures

Figure 1

Management of esophageal perforation and rupture (EPR).
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Figure 2

Receiver-operating curve analysis of mortality.
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