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Introduction 

Oesophageal perforation is an uncommon emergency but is 
associated with high morbidity and mortality (1-3). Known 
causes include iatrogenic, spontaneous, traumatic and 
foreign bodies. Iatrogenic causes are the most common (3),  
partly due to the increasing use of endoscopic screening 
programmes and advancements in therapeutic endoscopy.

Although there is no consensus on optimal management 
strategy, it is well established that prompt diagnosis and 
treatment within 24 hours of the perforation is associated 
with improved outcomes (1,3-8). In a metanalysis of  
75 studies, Biancari et al. (8) found a pooled mortality of 

11.9%, however patients treated within 24 hours had a 
mortality of 7.4%, whilst those treated after 24 hours had 
a mortality of 20.3% (risk ratio 2.279, 95% CI, 1.632–
3.182). Early recognition of oesophageal perforation 
is difficult due to the non-specific nature of symptoms. 
Therefore, a high index of suspicion is fundamental, 
especially after any oesophageal instrumentation or intra-
thoracic surgery.

Timing of  diagnosis ,  the presence of  systemic 
symptoms, the site and size of the perforation, patient’s 
comorbidities and underlying oesophageal pathology 
(9,10) affects approaches and outcomes. Surgery has 
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traditionally been the mainstay of treatment, with options 
ranging from primary repair and thorough drainage of 
the mediastinum and pleural spaces (11) to exclusion and 
diversion techniques, to oesophagectomy (1,12). Surgery 
remains challenging even in very experienced hands and 
reported morbidity and failure rates are high (1,13), 
particularly in patients with delayed diagnosis (11). The 
last couple of decades have seen an increasing popularity 
of diversified non-surgical management options, such 
as endoscopic clipping (14), suturing (15) and stenting 
(16,17), originally in patients not suitable for surgery, 
and later as an alternative first choice treatment option 
in a selected group (18-20). Novel approaches such as 
endoscopic vacuum-assisted therapy (EVT) have become 
available in recent years with encouraging results (21-25). 

The present review outlines the current approach to 
iatrogenic oesophageal perforation. Spontaneous perforations 
as well as oesophageal anastomotic leaks or fistulae after 
surgery are not part of this analysis. 

Aetiology 

Iatrogenic causes of oesophageal perforation are the 
most common (2,3,10,26) with endoscopic interventions 
associated with the highest number of cases (27-29). Table 1  

summarizes different causes of iatrogenic oesophageal 
perforation.

The adoption of endoscopic screening programmes 
and the advancements in therapeutic endoscopy have 
increased the number of patients undergoing endoscopic 
procedures. Although any intubation of the oesophagus 
can potentially cause a perforation, the European Society 
of Gastrointestinal Endoscopy (ESGE) suggests that, of all 
endoscopic procedures, dilatations, mucosal resections or 
submucosal dissections, and the removal of foreign bodies 
are amongst the riskiest procedures in this respect (20).

Endotracheal intubation (31,32) particularly if complex or 
emergent, can cause oesophageal perforation, although rarely.

Intraoperative oesophageal perforation is far less 
common, and can be associated with oesophageal or non-
oesophageal surgery. 

With respect to non-oesophageal surgery, the procedures 
associated with a risk of oesophageal perforation are those 
where a dissection of the neck or posterior mediastinum 
are involved, such as cervical  spine surgery (33), 
mediastinoscopy (34), nodal dissection for lung cancer or 
airway surgery (35). However, there is limited published 
data on the rate of perforation in these circumstances. 
Without a high index of suspicion, such complications 
might not be diagnosed intraoperatively or even early 

Table 1 Aetiology of iatrogenic oesophageal perforation (2,3,10,20,26-36)

Intubation of the oesophagus (rigid and flexible)

Nasogastric tube

Diagnostic endoscopy

Interventional endoscopy (biopsy, dilatation, laser therapy, photodynamic therapy, variceal sclerotherapy, endomucosal resection, peroral 
endoscopic myotomy, stent placement/removal, foreign body removal, ERCP*)

Transoesophageal ultrasound (transoesophageal echocardiography, endoscopic ultrasound of the oesophagus and/or fine needle 
aspiration)

Intubation of the trachea 

Endotracheal intubation, tracheostomy, minitracheostomy, bronchoscopy, EBUS**

Oesophageal surgery 

Heller myotomy, vagotomy, hiatal hernia repair, anti-reflux surgery, duplication cyst resection, diverticulum surgery, enucleation of tumours 
of the oesophageal wall, oesophagectomy

Non-oesophageal surgery 

Thoracic (mediastinoscopy, intrathoracic lymphadenectomy, airway surgery, pneumonectomy, lung transplantation, atrial surgery, aortic 
surgery, resection of mediastinal tumours)

Cervical (thyroid, spinal, vascular surgery)

*ERCP, endoscopic retrograde cholangiopancreatography; **EBUS, endobronchial ultrasound.
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postoperatively. Occasionally, the delayed appearance of 
oesophageal perforation after complex extensive dissections 
of the mediastinum has been put down to devascularization 
of the oesophagus as the result of ligation of multiple 
bronchial and oesophageal arteries (36). 

Presentation 

The presentation of iatrogenic oesophageal perforation 
depends on site of perforation and timing of injury. Pain is 
the most common symptom, present in about 70% of cases. 
The acute onset of pain (29) after an endoscopic procedure 
is probably the most common clinical scenario. The 
location of pain will typically reflect the site of perforation. 
Other clinical features include dysphagia, dyspnoea, nausea 
and vomiting, fever, tachycardia and tachypnoea (1). 

An oesophageal perforation after surgery can be 
diagnosed with significant delay as the use of strong 
painkillers will mitigate the pain and all other signs 
might appear as relatively mild or non-specific. A high 
index of suspicion for perforation should exist in patients 
presenting with any combination of the above-mentioned 
clinical features after oesophageal instrumentation or 
intra-thoracic surgery (1). 

Cervical perforation of the oesophagus can result in neck 
pain, stiffness during flexion and subcutaneous emphysema. 
The development of a systemic inflammatory response or 
sepsis can be slow due to anatomical containment by the 
neck fascial planes (1). 

Thoracic oesophageal perforation results in the 
extravasation of saliva, food bolus, and refluxed gastric 
content into the mediastinum and, subsequently, the pleural 
spaces. The evolution into severe sepsis with multiorgan 
failure is quick. Pneumomediastinum will usually be evident 
on imaging, particularly in the posterior mediastinum. As 
the mediastinal pleura is breached, unilateral or bilateral 
empyemas with pneumothorax will appear. 

Perforation of the intrabdominal oesophagus may present 
with abdominal pain or referred pain to the shoulder due to 
diaphragmatic irritation. Uncontained perforations quickly 
evolve into peritonitis and systemic sepsis. 

Diagnosis 

Diagnosis of oesophageal perforation is a recognised 
challenge. It is estimated that only 58% of oesophageal 
perforations from all aetiologies will be admitted and 
treated within 24 hours (3).

Immediate referral for appropriate imaging is mandatory 
in any patients after endoscopic or surgical intervention 
where perforation is suspected. 

Imaging modalities include plain radiology and 
contrast imaging. Plain radiology will show indirect signs 
of oesophageal perforation such as pleural effusions, 
pneumothorax, pneumomediastinum, pneumopericardium, 
subcutaneous emphysema or free-air under the diaphragm 
in up to 90% of patients (1). 

Computed tomography (CT) scanning is commonly 
used and readily accessible in the assessment of acutely 
unwell patients. It is more sensitive than X-rays in showing 
small collections of air or fluid in the mediastinum or 
peritoneum, hence ESGE (20) recommends CT as the 
go-to investigation in order to avoid diagnostic delay. 
Soluble contrast imaging will demonstrate the actual 
perforation. Again, oral contrast CT will be more accurate 
and informative than fluoroscopy, particularly with respect 
to demonstrating small leaks, showing small mediastinal 
collections and offering guidance to place percutaneous 
drains or to plan surgery (37). A risk of aspiration of 
soluble contrast and consequent necrotizing pneumonia in 
severely ill patients must be taken into account (1,27). The 
adoption of ad hoc optimized CT protocols for suspected 
oesophageal perforation (including lower neck, chest and 
upper abdomen and scanning both pre- and post-oral 
contrast administration) can greatly improve the accuracy 
and efficiency of the diagnostic work-up with a one-stop-
shop tool (38).

Traditionally, the role of flexible endoscopy in the 
diagnosis of oesophageal perforation has been controversial, 
mainly due to concerns that gas insufflation might increase 
the extraluminal contamination. Such concerns have not 
been conclusively demonstrated in the literature and the 
ESGE recommends that they should not delay the diagnosis 
or treatment of iatrogenic oesophageal perforations (20). 
Moreover, the wider utilization of endoscopy in the workup 
and treatment of oesophageal perforations in the last couple 
of decades reinforces the argument that endoscopy is safe 
and plays an important role in the management of acute 
oesophageal perforations (20).

Treatment

The treatment of iatrogenic oesophageal perforations 
follows either conservative, endoscopic or surgical approach 
(Figure 1). This will depend on aetiology, site of perforation 
and extent of contamination as well as presence of any 
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underlying oesophageal disease (1,3,4,27,39). Various 
authors have proposed treatment algorithms to rationalize 
and expedite decision making (1,13,28,39). Ultimately, 
though, none of these are evidence based as there are no 
prospective randomized trials, or indeed well-designed 
comparative studies, to support one treatment option or the 
other. Therefore, the treatment of iatrogenic oesophageal 
perforation remains largely controversial.

Regardless of therapeutic approach, longer time to 
treatment negatively affects outcome (1,3,8,28), with 
mortality roughly ranging from around 15%, if the 
perforation is treated within 24 hours, to 40% if treated 
after more than 24 hours.

Conservative treatment

The main elements of conservative management for 
oesophageal perforation are fluid resuscitation, intravenous 
antimicrobials, nil by mouth, gastric decompression, 
nutritional support, close haemodynamic monitoring 
and support, percutaneous drainage of collections and 
analgesia. These elements still hold true as basic principles 
to support (and overlap with) both the endoscopic and 
surgical treatment. 

The  s e l ec t ion  c r i t e r i a  fo r  an  up f ront  pure ly 
conservative approach are narrow and controversial, 

but generally agreed as early diagnosis (<24 hours), 
no extraluminal contamination, absence of sepsis or 
oesophageal pathology that might prevent spontaneous 
healing (such as persistent obstruction, malignancy or 
end-stage benign disease) (27,40,41). 

Conservative treatment is generally most successful in 
iatrogenic perforations of the cervical oesophagus, as they 
are more likely to match the above-mentioned selection 
criteria, although some small retrospective cohorts 
showed good results in intra-thoracic perforations too 
(42-44). Close imaging monitoring with CT scans and 
oesophagogram, along with early percutaneous drainage 
of any extraluminal collection is advocated to achieve good 
outcomes (42), as inadequate control of the mediastinal 
sepsis remains the main cause of the high mortality rate 
in patients with delayed operative treatment. Survival rates 
of 84.6% to 100% have been reported in the most successful 
series (42-44) in other series, however, later operative 
management was required in 20% (41) to 41% (45). 

Surgical treatment
 

Surgery has historically been the mainstay of treatment in 
oesophageal perforations. Indications and techniques are 
based on retrospective series and expert opinion.

As with other treatment options, the surgical approach 

Presentation Management options

Early diagnosis, no extraluminal contamination, no sepsis, no underlying 
oesophageal pathology

Conservative

Lacking one or more criteria for conservative management Surgery, endoscopic treatment or combination

Early diagnosis, fit patient, small tear, limited extraluminal soiling, no 
underlying oesophageal pathology

• Tears ≤1 cm • Endoscopic clipping, suturing or stenting ± 
drainage*/debridement  

• Surgical debridement + primary repair

• Tears <6 cm • Endoscopic stenting ± drainage*/debridement 

• Surgical debridement + primary repair

• Site of tear not suitable for endoscopic treatment or failure of stenting • Surgical debridement + primary repair

Early diagnosis, fit patient, large tears, large extraluminal soiling, underlying 
oesophageal pathology, impossible primary repair, failure of previous 
stenting or repair

Surgery: debridement + diversion or resection

Late diagnosis, unfit and unstable patients, extensive extraluminal soiling Surgery: debridement, controlled fistula (T-tube)

Figure 1
 
Treatment of iatrogenic oesophageal perforations. * radiological or surgical drainage.



Shanghai Chest, 2021 Page 5 of 9

© Shanghai Chest. All rights reserved. Shanghai Chest 2021;5:37 | http://dx.doi.org/10.21037/shc-21-10

will depend on characteristics of the perforation, degree 
of contamination and sepsis, clinical status of the patient, 
nature and extent of any underlying oesophageal pathology, 
and surgeon’s experience. 

Thorough debridement and drainage of contaminated 
tissue around the perforation and primary repair has been 
the preferred surgical option in fit patients with early 
diagnosis and otherwise healthy oesophagus. Reinforcing 
the repair with well vascularized flaps is recommended 
to reduce postoperative leaks, particularly if repair is 
delayed more than 24 hours (11,27,46,47). Any underlying 
oesophageal pathology that might preclude healing, such 
as the presence of a concomitant obstruction, must be 
addressed at the time of repair. Even with adequate surgical 
repair, post-operative leaks are reported in about 30% of 
patients and up to 40% will need additional procedures (13). 

Where primary repair is not possible due to extensive 
oesophageal damage, diversion and exclusion techniques 
have been used. In severely ill, unstable patients, surgery 
is limited to draining the mediastinum and creating a 
controlled fistula with a T-tube. Unsurprisingly, these 
approaches are associated with higher morbidity and 
mortality and are becoming less common (4,28). 

Large circumferential perforations, non-dilatable 
s tr ictures ,  ear ly  s tage mal ignancy and end stage 
benign disease represent indications for resection and 
reconstruction (27,28,47). Oesophagectomy has also 
been used where primary repair or stenting have failed to 
control sepsis (1,9). 

Brinster et al. (1) report a pooled mortality rate of 17% 
for resection of all acute oesophageal perforations (on a 
systematic review including 129 patients between 1990 and 
2003), whilst primary repair had a mortality of 12% (on  
322 patients) and exclusion/diversion had a mortality 
of 24% (on 31 patients). In a metanalysis of 75 studies  
(2,971 patients) published in 2013, Biancari et al. (8) 
reported a pooled mortality of 13.2% for all acute 
oesophageal perforations. Mortality was 9.5% in the primary 
repair population (7.4% if repair within 24 hours and 29% if 
repair after 24 hours), 13.8% in the oesophagectomy group 
and 20% in the exclusion/diversion group. 

Seo et al. (12) published a notably low 30-day mortality 
of 9% and 5% in a retrospective series of 90 emergent 
esophagectomies for acute perforation with underlying 
benign or malignant disease, respectively. 

Bhatia et al. (4) performed a multivariate logistic 
regression analysis on 119 oesophageal perforations (51% 
iatrogenic) between 1981 and 2007 and found that, whilst 

time to treatment is associated with mortality, the presence 
of malignancy and clinical status at the time of diagnosis—
such as mechanical ventilation, pulmonary comorbidity and 
higher overall comorbidity burden—are greater predictors 
of mortality.

Endoscopic treatment

Historically,  endoscopic approaches to iatrogenic 
oesophageal perforations were reserved for managing 
inveterate fistulae, perforation of inoperable malignancies, 
patients unfit for surgery or after the failure of surgical 
repair. Since the early 2000s, the advent of new generations 
of removable occlusive stents (48) has opened the doors to 
the utilization of stents to achieve temporary occlusion of 
the perforation until oesophageal healing occurs.

A few years later, Freeman (17) reported the first 
cohort of 17 patients that were offered stenting instead 
of surgery as first treatment option for intrathoracic 
iatrogenic perforations. It was, in fact, a hybrid approach, as 
thoracoscopic drainage of pleural spaces and mediastinum 
was performed at the same time of the stent when indicated. 
Results were encouraging, with 82% of patients resuming 
nutrition within 72 hours, 94% success in healing the 
perforation, and no mortality. Migration of the stent 
requiring a repeat procedure occurred in 18% of patients. 
This approach is reproducible in experienced hands and 
with adequate patient selection, as a number of small 
endoscopic stenting series have been published with similar 
results; (9,13,26,49-53) mortality rates of 0% to 14% (with 
better outcomes for early intervention), reintervention 
of 0–38%, migration of stents 13–40%, and success rates 
of 62–100%. It appears that the optimum timing for 
subsequent stent removal is around 2 weeks (49).

Limita t ions  o f  the  s tent ing  approach  inc lude 
perforations located in the proximal cervical oesophagus or 
gastroesophageal junction, and defects longer than 6 cm, 
where failure (persistent leak or migration) is more likely (54).

Endoscopic clips have been successfully used with 
good outcomes for patients with small defects caused 
during endoscopic instrumentation, using a combination 
of through the scope and over the scope clips (14,18). 
Successful placement requires viable surrounding tissue. 

The ESGE advocates the use of endoscopic clips or 
suturing (15) in stable patients with early diagnosis and a 
small (<10 mm) contained perforation, with higher rates of 
success in the cervical oesophagus. It recommends stenting 
for larger perforations, although it states “it is unlikely that 
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holes larger than 3 cm may be endoscopically treated” (20). 
More novel  therapies  include the use  of  EVT 

which was initially described in the management of 
anastomotic leaks (55). Vacuum therapy encourages 
healing by secondary intention with the formation of 
granulation tissue and removal of contaminating fluid. 
Direct visualisation of the perforation site and cavity is 
done via endoscopy and a sponge placed into the site 
of injury via a nasogastric tube through which suction 
is applied. Endoscopic lavage can be used. Monitoring 
and subsequent endo-sponge replacement is done with 
repeated endoscopies, initially every 3–5 days (25). A 
number of small studies are published on the use of EVT 
in acute perforations (21-24). In a series of 10 patients 
with iatrogenic perforations secondary to endoscopy, 
all patients were diagnosed in less than 24 hours and 
successfully managed with EVT (24). Another small series 
of 10 patients with a broader range of causes (23) (iatrogenic, 
spontaneous) reported complications in 70%, including 
mediastinitis, pleural empyema and sepsis. They required 
further intervention in form of chest drainage and one 
required a video-assisted thoracoscopic (VATS) washout and 
decortication. Reported mortality was 10% across all causes. 
In comparison to established interventional options, patients 
are required to remain nothing-by-mouth for the duration of 
EVT and some studies report longer hospital stays (23). 

The great variability in the anatomical and clinical presentation 
of iatrogenic oesophageal perforations, severity of patient’s 
condition and comorbidities, time to treatment, availability of 
local diagnostic and therapeutic skills, explains why there is such a 
diversification of available approaches to management. 

Moreover, the available literature is inconclusive and 
unable to indicate a superior treatment option, as based 
mostly on small, single-institution, retrospective series, 
with the inherent flaws and biases of the reported outcomes 
and the lack of adequate comparisons between the different 
therapeutic strategies.

In his systematic review of the literature 2005–2015, 
Sdralis et al. (3) reports that, out of 52 eligible papers, 43 
were of ‘low’ or ‘very low’ quality according to GRADE 
classification of Cochrane handbook (56).

As iatrogenic oesophageal perforation remains an 
uncommon complication requiring multidisciplinary 
competencies, unsurprisingly, better outcomes are reported 
in high volume tertiary centres (2,20).

Over the last couple of decades, although basic principles 
of management have stayed the same (stopping extraluminal 
soilage, preventing sepsis, re-establishing enteral continuity, 

close monitoring and haemodynamic support and 
nutrition), the therapeutic strategies have moved from an 
absolute dominion of “surgery whenever feasible” to a more 
conservative, tailored and dynamic approach that follows 
the patient’s presentation and clinical evolution (19), often 
ending with successful hybrid solutions (e.g., conservative 
combined with stents and VATS washout of empyema) 
(17,18). Markar et al. (2) noticed a reduction in surgical 
management in favour of conservative/endoscopic approach 
in their review of all oesophageal perforations recorded in 
England over the study period 2000–2012.

Conclusions

Iatrogenic oesophageal perforation remains an uncommon 
but potentially devastating injury associated with high 
morbidity and mortality. Early diagnosis is vital but difficult 
and only about half of the patients receive treatment within 
the first 24 hours.

The management has transitioned over the years 
towards a multidisciplinary approach where radiological, 
endoscopic and surgical competencies are all required 
to be readily available. A successful outcome depends on 
careful patient selection as well as timing and efficacy of 
diagnostic and therapeutic choices. However, a well-defined 
optimal strategy is inexistent and the lack of evidence and 
reproducible data to guide patient selection and inform 
decision making is partly responsible for the still suboptimal 
outcomes of iatrogenic oesophageal perforations.
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