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Abstract 
Background: Esophageal perforation is a rare, but potentially life threatening injury. The etiology 
and management of this condition have changed overtime. Iatrogenic causes are increasingly rec-
ognized and management is evolving towards more conservative approaches. Objective: To review 
our experience in the management of esophageal perforation in pediatric patients. Patients and 
methods: This retrospective study was conducted in the Kurdistan center for gastroenterology 
and hepatology in Sulaimani city. Review of records for cases of esophageal perforation during the 
period from January 2006 to October 2013 was performed. Results: Ten cases were found to have 
esophageal perforation. The causes of esophageal perforation were complications of endoscopic 
dilation for esophageal stricture (n = 7), button battery ingestion (n = 2), complication of esopha-
goscopy for corrosive injury (n = 1). The mean age was 42 months (range, 18 - 75 months). The 
diagnosis was made during the procedure in 6 cases, within 12 hours in 2 cases and late in the two 
cases of battery ingestion. Subcutaneous emphysema and respiratory distress were the main pre-
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senting features. The location of perforation was thoracic in 9 cases and cervical in 1 case. Con-
servative management was successful in 7 patients and surgical closure was done in two patients. 
One death has been reported. Conclusion: Iatrogenic causes were the most common causes of eso- 
phageal perforation. Conservative management with interventions guided by clinical response can 
have a favorable outcome and may become the best initial treatment strategy in the future. Fur-
ther larger scale studies are recommended to establish the best protocol for conservative man-
agement. 
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1. Introduction 
Esophageal perforation (EP) is a rare, but it is a potentially life threatening injury that can quickly lead to the 
development of mediastinitis, sepsis, and possible multiorgan failure in the absence of prompt recognition and 
treatment [1]. Diverse non-traumatic causes have been reported in the etiology of EP in children including dila-
tion, endoscopy, foreign bodies, corrosive injury, gastric tube insertion, endotracheal intubation and transeso-
phageal echocardiography [2]-[4]. 

Surgical therapy has been the traditional and preferred method of treatment; however, less invasive approach-
es to EP continue to evolve [5] [6]. In the contemporary era, primary repair of esophageal perforations is becom- 
ing widely accepted as the treatment of choice, and several studies have demonstrated respectable mortality and 
morbidity rates with benign perforations, even with delayed presentation. Obviously, if the esophagus is devita-
lized or contains malignant disease, alternative methods of treatment other than primary repair should be under-
taken [6]. As the incidence of EP increases with the advancement of invasive endoscopic procedures, early rec-
ognition of clinical features and implementation of effective treatment are essential for a favorable clinical out-
come with minimal morbidity and mortality [7]. Several options exist for managing the various types of eso-
phageal perforations has prompted several authors to review their experience with this challenging and poten-
tially deadly entity [5]-[7]. Thus, the aim of this study was to review our experience in the management of EP 
and the outcome of such management in pediatric patients. 

2. Patients and Methods 
We reviewed retrospectively records of cases of esophageal perforations in children that were treated, during the 
period from January 2006 to October 2013, by the authors in the Kurdistan center for Gastroenterology and He-
patology (KCGH), Sulaimani, Iraq. The KCGH is the only tertiary center in Kurdistan serving about 4,000,000 
population; with average annual 1000 pediatric patients. The reviewed records included 84 cases of endoscopic 
esophageal dilatation undergone 784 dilatation sessions, 426 cases of esophagogastroduodenoscopy and 40 cas-
es of foreign body ingestion. Data collected included patient’s age, etiology, signs and symptoms, radio-imaging, 
treatment modalities, hospital stay and outcome. Patients with postoperative anastomotic leaks with drains in 
place were excluded. Endoscopic examinations were done under general anesthesia with airway protection, us-
ing flexible Gastroscope (Olympus Exera GIF Q180). All patients were considered critically ill and admitted to 
intensive care unit, kept in state of nil per mouth and appropriate intravenous fluid with intravenous broad spec-
trum antibiotics initiated. Water soluble contrast esophagoraphy was done to localize the perforation and assess 
its size. The vital signs, oxygen saturation, neck and chest physical signs were monitored closely. All patients 
were followed by daily chest X-ray, particularly during the first few days. Eight patients were stable and con-
servative line of management was followed; while deterioration in physical findings, vital signs and radiological 
findings in 2 patients were the indication for surgical management.  

3. Results 
During the study period there were 10 cases with EP (Table 1); 5 boys and 5 girls with a mean age of 42 months 
(range, 18 - 75 months). Complication of Savary endoscopic dilation for esophageal stricture was the cause in 7  
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Table 1. Demographic and clinical characteristic of patients (N = 10).                                               

Case 
no. 

Age in 
months Gender Cause of perforation Days to 

Diagnosis 
Signs and  
symptoms Chest X-ray Location of the  

perforation 

1 72 Male Savary dilation for corrosive stricture 
under fluoroscopic guidance 0 Subcutaneous  

emphysema 
Subcutaneous  
emphysema Cervical 

2 32 Female Savary dilation for corrosive stricture 
under fluoroscopic guidance 1 Respiratory  

distress 
Right Pneumothorax and 

Pneumomediastinum Thoracic 

3 45 Male Savary dilation for corrosive stricture 
under fluoroscopic guidance 1 Respiratory  

distress Pneumomediastinum Thoracic 

4 36 Female Endoscopy for corrosive ingestion 0 Respiratory distress Pneumomediastinum Thoracic 

5 75 Female Savary dilation for corrosive stricture 
under fluoroscopic guidance 0 Respiratory distress Pneumomediastinum Thoracic 

6 30 Female Ingestion of button battery 7 Respiratory distress Button battery in the 
esophagus Thoracic 

7 28 Male Ingestion of button battery 5 Respiratory distress Button battery in the 
esophagus Thoracic 

8 22 Male Balloon dilation for peptic stricture 0 Respiratory distress  
and emphysema 

Right Pneumothorax and 
Pneumomediastinum Thoracic 

9 62 Male Savary dilation for corrosive stricture  
under fluoroscopic guidance 0 Respiratory distress  

and emphysema 
Right Pneumothorax and 

Pneumomediastinum Thoracic 

10 18 Female Balloon dilation for  
congenital stricture 0 Respiratory distress  

and emphysema Subcutaneous emphysema Thoracic 

 
cases (corrosive 5, peptic 1 and congenital 1). Two cases were due to button alkaline battery ingestion and 1 case 
was a complication of endoscopy (video scope) for corrosive injury. The diagnosis was made during the proce-
dure in 6 cases, within 12 hours in 2 cases and late (5 and 7 days) in 2 cases of battery ingestion. Subcutaneous 
emphysema and respiratory distress were the main presenting features. Chest X-ray showed pneumomediasti-
num with or without pneumothorax in 7 cases, subcutaneous emphysema in 1 case and button battery in 2 cases. 
The location of perforation was thoracic in 9 cases and cervical in 1 case. During the period of the study 7 cases 
treated successfully by conservative method, one family refused surgery and the baby died by sepsis, 2 patients 
needed surgery. Only one patient had troublesome Dysphagia which required dilatation.  

4. Management of the Cases 
All cases were admitted to intensive care unit. They were on intravenous fluid and nothing per month for 5 - 21 
days and on broad spectrum antibiotics covering aerobic and anaerobic bacteria for 7 - 28 days (Table 2). The 
length of hospital stay was 7 - 36 days. Five patients needed tube thoracostomy for drainage of pleural effusion, 
two patients required gastrostomy tube feeding and surgical operation to close the perforation, left side postero-
lateral incision performed in both patients, intraoperatively a large perforation in the lower third of the esopha-
gus was found with severe contamination of the pleural cavity and early signs of mediastinitis. The site of per-
foration composed of friable tissue and primary repair failed necessitatinga pleural flap for closure of the perfo-
ration. Non-operative management succeeded in 7 cases, esophageal stenting was tried in 1 case but the stent 
migrated to the stomach after 24 hours. Contrast (water soluble) esophagography was done on 5th - 21st day ac-
cording to the degree of the leak and response to conservative management. One case of button battery ingestion 
died on 7th day at home (the family discharged him from hospital on first day as they refused surgery), 8 cases 
had adequate oral intake and one case still having dysphagia and is on regular endoscopic dilation. 

5. Discussion 
Despite medical developments, EP continues to carry a significant mortality and morbidity especially with de- 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCUQFjAA&url=http%3A%2F%2Fwww.meriter.com%2Fservices%2Fnewborn-intensive-care-unit%2Fcommon-neonatal-problems%2Fpneumothorax-pneumomediastinum-and-pulmonary-interstitial-emphysema&ei=R-VgU9yeI8niygOrxoGoCg&usg=AFQjCNFE1SzXgak12JJEWJQcicWgdjBPQg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCUQFjAA&url=http%3A%2F%2Fwww.meriter.com%2Fservices%2Fnewborn-intensive-care-unit%2Fcommon-neonatal-problems%2Fpneumothorax-pneumomediastinum-and-pulmonary-interstitial-emphysema&ei=R-VgU9yeI8niygOrxoGoCg&usg=AFQjCNFE1SzXgak12JJEWJQcicWgdjBPQg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCUQFjAA&url=http%3A%2F%2Fwww.meriter.com%2Fservices%2Fnewborn-intensive-care-unit%2Fcommon-neonatal-problems%2Fpneumothorax-pneumomediastinum-and-pulmonary-interstitial-emphysema&ei=R-VgU9yeI8niygOrxoGoCg&usg=AFQjCNFE1SzXgak12JJEWJQcicWgdjBPQg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCUQFjAA&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FMediastinitis&ei=a-RgU4bQE6fpywPxiILwDg&usg=AFQjCNG6yAp6p_e6fIRJW2b442tCrvRLhQ&bvm=bv.65636070,d.bGQ
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0CDwQFjAC&url=http%3A%2F%2Fwww.thefreedictionary.com%2Fnecessitating&ei=IORgU_C6CIKnyAOA34GwDg&usg=AFQjCNFVTnmMNif-lISElTT8c6vIJbFr5Q&bvm=bv.65636070,d.bGQ
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Table 2. Managementof patients (N = 10).                                                                      

Case 
No. 

Chest tube  
drainage 

Gastrostomy  
tube feeding 

Esophageal  
stenting 

Surgical or  
Conservative 

Antibiotics  
duration (days) 

Date of contrast 
Esophagogram 

NPO  
days 

Hospital  
stay (days) Outcome 

1 None None None Conservative 7 5th 5 7 Adequate PO 

2 Done None None Conservative 10 7th 7 10 Adequate PO 

3 Done None None Conservative 14 7th 7 14 Dysphagia 

4 None None None Conservative 7 5th 5 7 Adequate PO 

5 None None None Conservative 7 5th 5 7 Adequate PO 

6 Done Done None Surgical closure 28 21st 21 36 Adequate PO 

7 NA None None Refused surgery N/A NA NA NA Died 

8 Done Done Done (Migrated) Surgical closure 14 14th 14 18 Adequate PO 

9 Done None None Conservative 7 5th 5 7 Adequate PO 

10 None None None Conservative 7 5th 5 5 Adequate PO 

PO: Per Os. 
 
layed recognition and treatment [8] [9]. The clinical manifestations of early EP can be vague and nonspecific. 
Therefore, a high index of suspicion is the safeguard against delayed diagnosis [7]. 

There have been two major shifts in our knowledge about EP. The first shift relates to the etiology of EP 
which has changed overtime. The etiology of esophageal injuries has changed over time. While spontaneous in-
jury was the most common cause in the past 60%, today, iatrogenic injury 75% has replaced it due to the wide-
spread use of endoscopic applications for diagnostic and treatment purposes [9]. The second shift concerns the 
treatment of EP. Although the operative management was the most common treatment modality, the current ap-
proach to EP treatment in children has shifted towards conservative management [1]. This is especially impor-
tant in resource limited areas where there is very small number of thoracic pediatric surgeons in addition to the 
lack facilities [10]. 

In this study, the most common cause of EP was iatrogenic in the form of esophageal instrumentation for di-
agnostic and therapeutic purposes (80%). This is consistent with other studies in the pediatric age group report-
ing 71% - 84% of EP as being iatrogenic in etiology [1] [2] [11] [12]. Dilation of corrosive esophageal strictures 
contributed to 50% of the cases of EP in this study. These strictures are usually long (>10 cm), eccentric and 
tight, thus technically more difficult to dilate and more likely associated with EP during endoscopic dilation. 
This finding correlates with those from studies done in Iraq, Pakistan and India where corrosive strictures are 
more commonly encountered than in the West [13] [14]. Two cases (20%) were due to ingestion of button batte-
ries which are currently among the common foreign bodies ingested accidentally by the children as they are now 
included in many small toys and electronic devices that are accessible to young children [15].  

The most common clinical manifestations in this study were respiratory distress and subcutaneous emphyse-
ma. The clinical presentation of EP depends on the etiology, location of the injury, size of the perforation, degree 
of contamination, time elapsed after injury, and presence of associated injury [7]. The most common symptoms 
are pain, fever, dysphagia, and dyspnea [9]. In this study, subcutaneous emphysema was detected in 3 out of 9 
cases (33%) with thoracic EP. Subcutaneous emphysema can be detected in 30% of patients with thoracic EP 
and in 60% of patients with cervical EP [7].  

Diagnosis of an EP relies on radiographic evidence [17]. In this study, the chest X-ray revealed indirect evi-
dence of perforation as (pneumomediastinum, pneumothorax and/or subcutaneous emphysema) in 80% of cases. 
The chest X-ray may be used as the initial diagnostic test; however, plain films may be normal in 12% to 33% of 
cases and they cannot identify the location of perforation in addition to the difficulty in determining the degree 
of containment which is more easily judged using contrast studies and CT scan of chest and upper abdomen [16]. 
The most common site of perforation was in the thoracic esophagus with cervical EP reported in only one case. 
This is comparable to the findings of a study conducted by Carey et al. [1]. 

The most important factor determining morbidity and mortality in EP is early diagnosis and determination of 
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the treatment method that best suits the patient. The reported mortality rates in the literature are 0% - 18% in 
early diagnosis and 7% - 37.5% in late diagnosis [9]. In this study, all the patients who underwent dilation for 
esophageal strictures had a post-dilation “check” upper endoscopy with the aim of reconfirming the site and 
length of stricture, assessing adequacy of dilation, looking for abnormalities in the stomach and duodenum in 
addition to any evidence of perforation. This post-dilation upper endoscopy combined with water soluble con-
trast study in suspected cases was helpful in making the diagnosis during the procedure in 5 patients who un-
derwent dilation for esophageal stricture. Although the role of upper endoscopy in the early diagnosis of sus-
pected EP is debatable [16], as it may worsen the injury and is less accurate than contrast studies [1], in patients 
with high suspicion of perforation and negative radiography, or when swallowing a contrast agent is impossible 
for technical reasons, flexible endoscopy should be considered [17]. The late diagnosis in the two cases of but-
ton batteries ingestion may be attributed to the un-witnessed ingestion of button batteries and that early clinical 
manifestations are non-specific in addition to the fact that up to 35% of the pediatric population may be asymp-
tomatic after gastrointestinal foreign body ingestion [18]. The only child who died in this study was diagnosed 
late and discharged on the same day by the family members who refused surgery. 

Management of EP in the pediatric age group has historically been based on adult schemes which favored 
operative intervention in the belief that this has reduced morbidity and mortality compared to conservative 
management but pediatricians realize that children have different causes and a greater propensity to heal, and 
consequently require different management [1]. Although the consensus of what constitutes conservative man-
agement is unclear, many centers utilize an initial conservative management with the operative intervention 
guided by the patient’s clinical course [1]. Conservative management comprises minimizing proximal flow with 
nothing by mouth, controlling contamination with broad spectrum antibiotics and drainage and optimizing the 
overall clinical and nutritional status of the patient [1] [9].  

In this study, there was clinical response to conservative management in 7 patients (70%) with only two pa-
tients referred for surgical closure after lack of improvement on conservative management. This high rate of 
success with conservative management has been shown in other studies and reports [1] [11] [12] [19].  

The conservative management included nothing per mouth with intravenous fluid for 5 - 7 days. This period 
of nothing by mouth was generally shorter than that reported in other studies [1] [19]. Also it was shorter than 
the period of nothing per os (NPO) in those treated with surgical closure (14 - 21 days), in whom, the nutritional 
support was provided through the gastrostomy tube which was inserted at the time of surgery for esophageal 
perforation as the gastrostomy tube insertion needs general anesthesia. Feeding using naso-enteral tubes or total 
parenteral nutrition was avoided in this study to prevent the complications associated with both of these modali-
ties of nutrition although they have been used more extensively in other studies [1] [19].  

Infectious complications was controlled using antibiotics covering aerobic and anaerobic bacteria in addition 
to intercostal chest tube drainage which was needed in 3 of the 7 patients who underwent conservative manage-
ment compared to both of the patients who underwent surgical intervention. The duration of antibiotic use was 
guided by the clinical response and was comparable to that in the Carey et al. study [1] for patients treated con-
servatively. Although the use of intercostal chest tube drainage has been advocated as a part of aggressive con-
servative management protocol [11], other studies have shown that delaying such intervention may be reasona-
ble in patients who are clinically improving [1]. We used intercostal chest tube drainage for patients who had 
detectable pleural effusion on initial or follow up clinical examination or radiography.  

Although 6 of our patients were diagnosed with esophageal perforation during the procedure, esophageal 
stenting was tried in only one of them using a covered self-expandable metallic stent. Unfortunately this stent 
migrated to the stomach after 24 hours. The use of self-expandable metallic stents for esophageal perforation is 
an increasingly used modality in the hope that it may shorten the hospitalization period, reduce the cost of man-
agement, and allow for early resumption of oral nutrition [9] [20] [21]. However, complications such as stent 
migration have been reported in 5% - 23% [9] and this complication occurred in the only case in which a self- 
expandable metallic stent was deployed.  

We followed our patients with water soluble contrast esophagography on the 5th to 7th day in the conservative 
management group (average 5.6 days) and on the 14th to 21st day in the group treated with surgical closure. The 
timing of contrast study was judged by the overall clinical response to treatment. In the group treated conserva-
tively, the timing of contrast study was less than that reported in other studies (average 10 days) [9] [19]. Pa-
tients treated with conservative management had shorter hospital stay (average, 8.1 days) compared to those 
treated with surgical closure (18 - 36 days). In this study, the hospital stay for patients treated conservatively was 
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less than that reported in other studies [1] [19].  
The long-term outcome of esophageal perforation depends on the underlying condition and is good in those 

with a normal esophagus prior to perforation [2]. The majority of children requiring further interventions fol-
lowing conservative management had a preexisting stenosis [1]. In this study, the overall clinical outcome in 
both the conservative and surgical groups was adequate oral intake in 8 patients with only one patient having 
dysphagia and is on regular endoscopic dilation. The persistent need for intervention in this patient may indicate 
the severity of his underlying corrosive stricture rather than failure of conservative management or a long-term 
sequel of esophageal perforation.  

6. Conclusion 
In conclusion, iatrogenic complications were the most common causes of esophageal perforation. Conservative 
management with interventions guided by clinical response can have a favorable outcome and may become the 
best initial treatment strategy in the future. Further larger scale studies are recommended to establish the best 
protocol for conservative management.  

7. Limitations of Our Study 
One of the limitations of the current study was the small, non-probability sample of convenience. The size, con-
venience, and homogeneity of the sample limit the generalizability of the results of our study. Thus, the power 
analysis was rerun to direct future researches with the primary focus to be changed to the outcome of the either 
conservative or operative methods.  

Another limitation was that the measurements and intervention were made without blinding the researcher to 
the experimental group, which has the potential for bias. However, potential bias was minimized by random as-
signment of participants and the following of standardized protocol by the investigator. 

A short post-operative follow-up period is a limitation for a number of reasons. Longer follow-up at 6 and 12 
weeks following surgery or the conservative cases would confirm the results or uncover more or less favorable 
results over time. 
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