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Introduction
Perforation of the esophagus can be defined as a transmu-

ral disruption of its continuity, which results in leakage of in-

traluminal contents into the surrounding tissues. Most esoph-

ageal perforations are caused by diagnostic and therapeutic 

interventions, followed by spontaneous rupture, foreign body 

ingestion, trauma and malignancy [1–3]. Esophageal perfora-

tion represents a rare but potentially life–threatening condi-

tion with reported high mortality rates in published studies [3, 

4]. A significant proportion of esophageal perforations are iat-

rogenic, while spontaneous perforations are less common [5]. 

Despite the fact that modern diagnostic methods have con-

tributed significantly in many fields of modern clinical prac-

tice, diagnosis of esophageal perforations is challenging. It may 

present difficulties that will finally result in a significant delay 

of management, which in turn is associated with decreased 

survival rates even in high–volume centres [6]. 

The crucial point of esophageal perforation's management 

is the time from initiation of symptoms to hospital admission. 

It is generally reported that admission to the hospital before 

24 hours of symptoms initiation is the predominant prognos-

tic factor [7].  Besides, there is no consensus on optimal man-

agement as studies are underlying the supremacy of primary 

surgical repair while others indicate alternative conservative 

methods [8]. Furthermore, management is multidisciplinary 

and involves emergency physicians, trauma, general and tho-

racic surgeons, anesthesiologists, otorhinolaryngologists, gas-

troenterologists, and radiologists. Due to the rarity of these 

injures, most clinicians will have limited personal experience 

with esophageal injuries treatment. Therapy of esophageal in-

juries is based on the location (neck, thorax, abdomen), the 

cause, and the extent of esophageal damage. A delay in pro-

viding appropriate treatment remains the dominant risk fac-

tor for mortality [9].

Moreover, diagnosis and management remain individual-

ized as there is no consensus on the primary etiology or lo-

cation of observed esophageal perforations. Finally, reported 

mortality rates range significantly between 4% and 80%, re-

flecting the significant discrepancy of studies in the diagno-

sis, management, and survival of such patients [7, 8, 10, 11]. 

Unfortunately, the rarity of this pathological condition and 

its nonspecific presentation can lead to delay in diagnosis in 

more than 50% of patients.12 In these cases, the optimal ther-

apy remains unclear. Hence, it becomes evident that esoph-

ageal perforation continues to present diagnostic and ther-

apeutic challenges. Therefore, clinicians must be aware of its 

potentially insidious presentation and knowledgeable regard-

ing the management options of this highly morbid condition. 

With this scenario, this narrative review aimed to recapit-

ulate the recent perspectives on insidious presentation, diag-

nosis, and deliberations on management options of esopha-

geal perforations. 

Clinical Signs, Symptoms and Presentation: The clinical pre-

sentation of esophageal perforation is nonspecific and can 

mimic that of other commoner disorders, such as pneumo-

nia, angina, peptic ulcer disease and pancreatitis. Typical symp-

toms include pain in the neck, chest, back or epigastrium, as 

well as dysphagia, odynophagia, dysphonia and dyspnea [12–

17]. Common clinical signs include subcutaneous emphyse-

ma, fever, tachypnoea, tachycardia and hypotension [12–21]. 

Any combination of the above signs and symptoms following 

instrumentation of the esophagus or surgery on neighbouring 

organs should raise the suspicion of esophageal perforation.

The symptomatology mostly depends on the time inter-

val from the iatrogenic injury to the diagnosis, as well as the 

site of the perforation. Cervical esophageal perforation pres-

ents with neck pain and stiffness, dysphagia, dysphonia and 

bloody regurgitation. Due to the attachment of the esophagus 
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to the prevertebral fascia, the spread of oropharyngeal soil-

age is limited, resulting in less severe clinical manifestations 

compared to thoracic and abdominal perforations. Thoracic 

esophageal perforation causes contamination of the medi-

astinum, which may extend into the pleural cavities, thereby 

leading to pleuritic, retrosternal or interscapular pain, odyno-

phagia, dyspnea and cough. However, this clinical presenta-

tion may be less pronounced in the presence of an intercostal 

chest drain that has been inserted in the pleural cavity as part 

of a thoracic surgical procedure. Finally, abdominal esopha-

geal perforation contaminates the peritoneal cavity and man-

ifests with abdominal pain, nausea and vomiting. Abdomi-

nal pain may radiate to the back if there is a collection in the 

lesser sac or referred to the shoulders due to diaphragmic ir-

ritation [22]. The most common causes of esophageal perfo-

ration are listed in Table 1.

Diagnosis of Esophageal Perforation: Blood parameters: 
Routine blood tests, viz. CBC, serum concentrations of sodi-

um, potassium, chlorine, magnesium, calcium, urea creatinine, 

liver tests (bilirubin, alanine aminotransferase, aspartate ami-

notransferase), pH and serum lactate should be performed in 

patients with suspected esophageal perforation. The initial 

clinical and biological presentation of esophageal perfora-

tions has no specific patterns; signs of inflammation and sep-

sis characterize late stages. To avoid delay in diagnosis (> 50% 

of cases) and allow timely management, a high degree of sus-

picion is required at presentation [1, 23, 24].

Imaging methods: Contrast–enhanced computed tomogra-

phy (CT) and CT esophagography is the imaging examination 

of choice in patients with suspicion of esophageal perforation. 

CT is highly sensitive (92–100%) in detecting esophageal per-

foration and helps to assess extension to adjacent structures 

(collection of air or fluid in the mediastinum, pleural and in-

tra–peritoneal effusions) and to guide initial therapy. CT can 

also eliminate other conditions that may mimic esophageal 

perforation, viz. aortic dissection, esophageal intramural he-

matoma, etc.[25–28]. In selected cases, a contrast–enhanced 

esophagogram (gastrografin/barium) would provide useful 

information regarding the location and the contained char-

acter of esophageal perforation [28]. Indirect signs of esoph-

ageal injury can also be seen on a plain chest radiograph viz. 

pleural effusion, pneumomediastinum, subcutaneous em-

physema, hydrothorax, pneumothorax, and the collapse of 

the lung [29].

Diagnostic endoscopy is useful in patients with suspected 

esophageal perforation and doubtful CT findings. Diagnos-

tic endoscopy for esophageal perforation is reliable and safe 

in experienced hands; nevertheless, potential risks of enlarg-

ing the perforation size and aggravating the contamination 

of surrounding spaces warrant caution and limit its use first–

line exam [30]. The most common diagnosis steps followed 

by physicians are summarized in Table 2. 

Management Options of Esophageal Perforation:Non–oper-

ative management: Non–operative management of esopha-

geal perforation can be considered in stable patients with an 

early presentation, contained esophageal disruption, and min-

imal contamination of surrounding spaces if highly special-

ized surveillance is available (Grade 1C). The criteria devel-

e.g.,

  

History:

Clinical signs and symptoms:

Lateral neck radiograph:

Chest radiograph:

Contrast esophagography:
Contrast-enhanced chest computed tomography:

Flexible esophagoscopy:
Pleural fluid analysis:
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oped by Altorjay et al., more than two decades ago are still the 

mainstay of non–operative management (Table 3) [31]. More 

recently, the Pittsburgh classification has been developed to 

include an esophageal perforation score based on ten clini-

cal and radiological factors to help decision–making for pa-

tients with esophageal perforation [32]. The score has been 

validated in a multinational study, and it has been suggested 

that low score ( 2) patients might be eligible for non–oper-

ative management [33].

Patients eligible for non–operative management should 

be kept on nil per os, administered broad–spectrum antibi-

otics (aerobic and anaerobic bacteria), and proton pump in-

hibitor therapy (Grade 1C). Early introduction of nutritional 

support by enteral feeding or total parenteral nutrition is es-

sential for esophageal healing (Grade 1C). Endoscopic place-

ment of a nasogastric tube is recommended (Grade 2A). Al-

though anti–infective treatment is considered a cornerstone 

in the management of esophageal perforation, there is a lack 

of consensus regarding the optimal antibiotic regimen and 

the treatment duration. Recent literature reports revealed 

the need for high–quality evidence related to anti–infective 

treatment in patients diagnosed with esophageal perforation 

[34]. Additional measures should target sepsis control by us-

ing percutaneous radiology techniques to drain periesopha-

geal and pleural collections [35]. Drainage of pleural collec-

tions and pleural decortication by video thoracoscopy and use 

of endoscopic techniques (clips, stents, and internal vacuum 

drainage) are part of an aggressive minimally invasive man-

agement of esophageal perforation. Using such a combined 

strategy, Vogel et al. were able to perform successful non–op-

erative management in 68% of esophageal perforation pa-

tients with a low mortality rate (6%) [36].

Surgical management: General principles of surgical man-

agement of esophageal perforation include i. excellent ex-

posure, ii. debridement of non–viable tissue, iii. closure of 

the defect, iv. use of buttress to reinforce esophageal su-

tures, and v. adequate tube drainage. The surgical approach 

should be tailored according to the location of esophageal 

perforation.

Cervical esophageal perforation: For esophageal perfora-

tion located in the neck, direct repair of the esophageal de-

fect should be attempted whenever feasible (Grade 1C). The 

esophagus is approached through a left neck incision along 

the anterior border of the sternocleidomastoid muscle or by a 

collar incision if bilateral cervical exploration is required [28, 

37]. Surgical treatment includes circumferential esophageal 

mobilization to facilitate repair, debridement of the perfora-

tion site, single or double–layer tension–free closure of the 

perforation, buttressing of the repair with vascularized tissue 

(sternocleidomastoid muscle, digastric muscle), and adequate 

drainage [37]. Placement of a feeding tube (nasogastric, jeju-

nostomy) at the time of repair allows early nutritional sup-

port and favours healing [1].

If direct repair is not feasible (disruption exceeds 50% of 

the esophageal circumference, delayed surgical exploration), 

external drainage is recommended (Grade 2A). Construction 

of a lateral or end esophageal stoma should be considered to 

decrease contamination of surrounding spaces.

Thoracic esophageal perforation: Primary repair is the treat-

ment of choice for esophageal perforation with free perfora-

tion of the thoracic esophagus (Grade 1C). Management of 

perforation of the thoracic esophagus relies on the immedi-

ate interruption of mediastinal and pleural contamination, de-

bridement of the perforation to healthy tissue, tension–free 

primary repair, and adequate external drainage [38].

These cases demand an individualized approach, and it 

is challenging to be proscriptive about the actual operative 

steps. Thoracotomy will usually be required, and the degree 

of pleural effusion or visible wall defect on CT may guide the 

incision side. A laparotomy or laparoscopy will usually be re-

quired in addition to enabling the construction of a feeding 

jejunostomy and possibly a decompressive tube gastrostomy. 

The alternative is a nasogastric tube or combination of tubes 

to allow decompression and feeding. In general, a diversion-

ary cervical esophagostomy (for saliva) is not recommend-

ed. In some patients with suitable body habitus, a transhiatal 

approach via a midline laparotomy may be used. Excision of 

the xiphoid coupled with the use of a sternal hook retractor 

can allow repair of thoracic esophageal perforations without 

thoracotomy. The fundus will need to be mobilized and the 

esophagus encircled with tape to allow full mobilization and 

dissection high up into the mediastinum. 
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The mucosal defect is often longer than the muscular tear; 

longitudinal myotomy at both ends of the esophageal perfo-

ration is useful for exposing mucosal edges for appropriate 

repair [1]. Two–layer repair separate suturing of mucosa and 

muscle has traditionally been recommended. The risk of su-

ture breakdown is generally quoted to be between 25 and 50%. 

Buttressing the esophageal repair with surrounding viable tis-

sue (intercostal muscle flap, pleural or pericardic patch) has 

been recommended to decrease the risk of leakage. In cases 

approached transhiatally, a Nissen fundoplication can be an 

effective buttress of the repair. Drainage of the mediastinum 

and pleural cavity is required, and enteral nutrition remains 

an essential component of the treatment plan.

If direct repair of thoracic esophageal perforation is not fea-

sible (hemodynamic instability, delayed surgical exploration, 

extensive esophageal damage), esophageal exclusion, diver-

sion, or resection should be performed (Grade 1C). Repair over 

a large size T–tube can be used to create a controlled esopha-

go–cutaneous fistula and minimize mediastinal and pleural 

contamination [39]. Complete esophageal diversion or tho-

racic esophageal resection is required in the presence of large 

esophageal disruption; the creation of a cervical esophagos-

tomy and feeding jejunostomy is mandatory in these patients 

[39]. Moreover, resection is the best option in the presence of 

pre–existing esophageal pathology [1, 40]. If the patient sur-

vives, colon interposition or gastric pull–up reconstruction 

are required 6–12 months after complete diversion or resec-

tion of the thoracic esophagus.

Abdominal esophageal perforation: Operative repair is the 

treatment of choice for patients with free perforation of the 

abdominal esophagus (Grade 1C). Abdominal esophageal per-

foration should be approached by a midline laparotomy. Fol-

lowing debridement of necrotic tissues, single– or double–

layer tension–free closure of the perforation should be per-

formed. It is recommended to buttress the esophageal suture 

with a gastroplasty using the gastric fundus (i.e., complete or 

partial fundoplication), position a nasogastric tube, construct 

a feeding jejunostomy, and perform external drainage of the 

subphrenic space [28].

Conclusions
Esophageal perforation is a serious complication of various 

diagnostic and therapeutic interventions that can be challeng-

ing to diagnose and difficult to treat. The surgical approach of 

management should be tailored according to the location of 

esophageal perforation, while it was not possible to treat non–

operatively. Complete esophageal diversion is required in the 

presence of large esophageal disruption. Moreover, resection 

is the best option in the presence of pre–existing esophageal 

pathology. Abdominal esophageal perforation should be ap-

proached by a midline laparotomy. 
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