
RANDOMIZED CONTROLLED TRIAL

Saga Persson, Peter Elbe, Ioannis Rouvelas, Mats Lind-
blad, Koshi Kumagai, Lars Lundell, Magnus Nilsson, Jon 
A Tsai, Division of Surgery, Karolinska Institutet and Gastro-
Centrum, Department of Clinical Sciences, Intervention and 
Technology, Karolinska University Hospital Huddinge, 141 86 
Stockholm, Sweden
Author contributions: Tsai JA, Nilsson M, Lindblad M, Lun-
dell L and Rouvelas I designed the research; Persson S, Elbe P 
and Kumagai K performed the research; Persson S, Tsai JA and 
Kumagai K analyzed the data; Persson S and Tsai JA wrote the 
paper.
Correspondence to: Jon A Tsai, MD, PhD, Division of Sur-
gery, Karolinska Institutet and GastroCentrum, Department of 
Clinical Sciences, Intervention and Technology, Karolinska 
University Hospital Huddinge, 141 86 Stockholm, 
Sweden. jon.tsai@ki.se
Telephone: +46-8-58580000  Fax: +46-8-58582340
Received: August 30, 2013     Revised: December 5, 2013
Accepted: January 8, 2014
Published online: August 14, 2014

Abstract
AIM: To investigate possible predictors for failed self-
expandable metallic stent (SEMS) therapy in consecu-
tive patients with benign esophageal perforation-
rupture (EPR). 

METHODS: All patients between 2003-2013 treated 
for EPR at the Karolinska University Hospital, a ter-
tiary referral center, were studied with regard to initial 
management with SEMS. Patients with malignancy as 
an underlying cause and those with anastomotic leak-
ages were excluded. Sealing of the perforation with 
a covered SEMS was the primary strategy whenever 
feasible. Stent therapy failure was defined as a radical 
change of treatment strategy due to uncontrolled me-
diastinitis, which in this setting consisted of emergency 

esophagectomy with end-esophagostomy or death 
as a consequence of the perforation and subsequent 
uncontrolled sepsis. Patient and lesion characteristics 
were analyzed and are presented as median and inter-
quartile range. Possible predictors for failed stent ther-
apy were analyzed with uni-variate logistic regression, 
while variables with P  < 0.2 were further analyzed with 
multi-variate logistic regression.

RESULTS: Of the total number of 48 patients present-
ing with EPR, 40 patients (83.3%) were treated with 
SEMS at the time of admission, with an intention to 
heal the perforation. Twenty-three patients had Boer-
haave’s syndrome (58%), 16 had an iatrogenic perfo-
ration (40%) and 1 had external trauma to the esoph-
agus (3%). The total in-hospital mortality, including 
the cases that had other initial treatments (n  = 8), was 
10.4% and 7.5% among those who were subjected 
to the SEMS-based strategy. In 33 of the 40 patients 
(82.5%) who were treated with stent, the EPR healed 
without further change in treatment strategy. Patients 
classified as treatment success received a SEMS at a 
median time of 1 (1-1) d after the actual EPR, com-
pared to 3 (1-10) d among those where the initial 
treatment failed, P  = 0.039 in uni-variate analysis and 
P  = 0.052 in multi-variate analysis. No other significant 
factors emerged, indicating an increased risk for fail-
ure. Six of 7 patients, where stent treatment of the de-
fect failed, underwent an emergency esophagectomy 
with end esophagostomy and one patient died.

CONCLUSION: SEMS as an upfront therapeutic strat-
egy seems to be a successful concept, when applied to 
an unselected group of patients with EPR.
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Core tip: It is unclear to which extent esophageal stent-
ing can heal esophageal perforation-rupture in unselect-
ed patients. In this single institution study 83.3% of 
all benign esophageal perforations/ruptures of mixed 
etiology, excluding anastomotic leakages, were treated 
with stent with an intention to heal the perforation, as 
first-line treatment during a 10-year period. Eighty-two 
point five percent recovered after stenting and no fur-
ther intervention was required. Time between perfora-
tion and placement of stent emerged as potential risk 
factor for failure of stenting. The high rate of stenting 
as primary treatment may have contributed to the 
relatively low overall in-hospital mortality of 10.4%.
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INTRODUCTION
Esophageal perforation-rupture (EPR) is a rare condi-
tion[1,2] associated with high morbidity and mortality[3]. 
The transmural disruption of  the esophageal wall and 
the subsequent contamination of  the mediastinum by 
gastric and oral secretions rapidly progresses to me-
diastinitis, sepsis, organ failure and, if  not adequately 
treated, to fatal outcome[4,5]. Despite advancements in 
diagnostics, surgical techniques, endoscopy and critical 
care; both diagnosis and treatment of  EPR still pres-
ent challenges[6]. A recent systematic review and meta-
analysis covering 75 studies found that mortality after 
EPR remained high (17%-21% in Europe), regardless 
of  the treatment strategy practiced[3]. The dominating 
prognostic factor for the subsequent course of  patients 
with EPR is the time interval between the perforation 
and initiation of  treatment. A delay of  diagnosis more 
than 24 h after onset of  symptoms leads to a two-fold 
increase in mortality according to several studies[4,7,8]. 
The traditional treatment of  choice has been surgery, 
although the surgical strategy has varied substantially 
between institutions and over time[3,6,7]. With the devel-
opment and refinement of  covered self-expanding metal 
stent (SEMS), which have been frequently tested[9-13] to 
cover the EPR, promising results have been presented 
in several studies[9-11,14-17]. However, most of  the litera-
ture regarding stent treatment of  EPR contains small, 
heterogeneous and mostly strongly selected case series 
presenting results after stenting of  EPR with a success 
rate exceeding 60%[9,10,18-21]. Nevertheless, in complex 
situations like these, one single therapeutic principle can-
not be the solution to all cases. Therefore, it is important 

to develop therapeutic strategies in order to achieve the 
best clinical outcome. A clinical research approach, with 
the potential to add significant information to the clini-
cal management of  patients with EPR, would be to e.g., 
apply SEMS to virtually all patients with EPR and then 
carefully follow these patients in order to define when 
and how failures for this therapeutic concept emerge. 
At our institution, we have prospectively tried to treat all 
patients admitted with EPR with SEMS, after which we 
carefully monitor them and reassess the clinical course 
with readiness to change strategy. Our hope was that this 
study would allow us to identify factors associated with 
poor outcome related to SEMS treatment.

MATERIALS AND METHODS
Patient inclusion
This cohort study includes all patients who were admit-
ted for either spontaneous (ICD-10 code K22.3) or 
iatrogenic and traumatic (ICD-10 code S27.8, T28.1, 
T28.6) esophageal perforation-rupture at the Karolinska 
University Hospital between 1st of  March 2003 and 1st 
of  March 2013. Patients with malignant diseases in the 
esophagus or surrounding organs, leading to perforation 
or anastomotic leakages after surgery, were excluded. 
Patients were identified and studied through the hospital 
databases Vis-portalen, Take Care and Orbit.

Management strategies
The diagnosis of  esophageal perforation was established 
on the basis of  clinical history, pulmonary X-ray and 
computed tomography with or without administration 
of  oral contrast medium. Many times, the first endos-
copy was performed at the time of  stenting in cases with 
spontaneous rupture. Sealing of  the perforation with a 
covered SEMS was the primary strategy whenever fea-
sible, except for perforations of  the cervical esophagus 
where stents were judged to be poorly tolerated. All pa-
tients received broad-spectrum antibiotics intravenously. 
First-line antibiotic treatment was usually Impinem 500 
mg × 3 mg, which thereafter was changed depending on 
culture results, resistance patterns and need for fungus 
prophylaxis. Some patients were given enteral nutrition 
via a feeding jejunostomy. Otherwise, total parenteral 
nutrition was given until the leak was considered to be 
under control. Moreover, percutaneous thoracic drains 
were placed whenever a pleural effusion was document-
ed, which also allowed for pleural lavage. All SEMS were 
inserted under general anesthesia and the positioning 
of  the stent was controlled by fluoroscopy. Whenever 
needed, double stents were deployed for better coverage 
of  the defect. Over the years different types of  covered 
SEMS have been used. As soon as it was feasible from 
a practical and clinical perspective, swallow test with 
water-soluble contrast medium was performed to assess 
whether the defect had been sealed by the stent(s). If  
the leak was not entirely under control, this strategy har-
bored additional attempts either to reposition the SEMS 
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Table 1  Summary of patients who received other primary treatment than stenting with intention to heal

or to insert another one. In order to minimize difficul-
ties retrieving SEMS, extraction was generally performed 
within 4-6 wk[22,23]. If  the leakage persisted, a new stent 
was applied.

Following these procedures, the patient’s general condi-
tion was assessed daily (in the ICU or in a high dependen-
cy unit), where the critical question was raised whether 
damage control had been obtained. However, as part of  
this stent based strategy, when it was considered indi-
cated to drain contained mediastinitis and/or mediastinal 
abscesses, this was performed through a posterior mini-
thoracotomy, alternatively via laparotomy and transhiatal 
drainage. More recently the debridement of  the medi-
astinum and pleural spaces was accomplished by use of  
thoracoscopy.

Failure and outcome measures
The primary outcome studied was failure of  the stent 
therapy. This was defined as a radical change of  treat-
ment strategy (see above) due to uncontrolled medias-
tinitis, which in this setting meant esophagectomy with 
end-esophagostomy or death as a consequence of  the 
perforation following uncontrolled sepsis. Cases with 
persistent leakage after SEMS that could be managed 
successfully with only drainage procedures (see above) 
were not considered to be failures. The following param-
eters were analyzed as potential predicting factors of  un-
successful SEMS therapy; time between perforation and 
placement of  SEMS; cause and location of  perforation 
(traumatic vs spontaneous vs iatrogenic perforation and 
middle vs distal esophagus); age; gender; co-morbidities, 
smoking or alcohol abuse; body mass index (BMI); C-re-
active protein (CRP), albumin and creatinine at admis-
sion and American Society of  Anesthesiologists physi-
cal status classification (ASA grade) prior to the EPR. 
Descriptive data were secondary outcomes and included 
frequency of  SEMS as first-line treatment, characteristics 
of  the underlying background upper GI lesions, number 
and type of  drainage procedures, number of  endoscopic 
re-interventions, days of  hospitalization, days in ICU, 
days with mechanical ventilator support, hemodialysis 
treatment and in-hospital mortality.

Statistical analysis
Numerical data is presented using median and interquar-
tile range. Continuous variables were compared using the 

non-parametric Mann-Whitney U-test for ordinal data/
categorical variables the Fisher’s exact test was used. 
Possible predicting factors for stent treatment failure 
were evaluated by uni-variate logistic regression analysis. 
Variables with P < 0.2 in the uni-variate logistic regres-
sion analysis, were further analyzed in a multi-variate 
analysis. P < 0.05 was considered statistically significant. 
SPSS software was used for the statistical calculations. 
This study was part of  a quality control audit commis-
sioned by the Chairman of  the Department and there-
fore did not need a formal ethical approval according to 
the regulations of  the hospital.

RESULTS
Between 1st of  March 2003 and 1st of  March 2013, 48 
patients with EPR were enrolled. Seventeen of  these 
patients (35%) were referred from other hospitals. Eight 
patients did not receive stent with an intention to heal 
the perforation as primary treatment (Table 1). One pa-
tient with severe cardiopulmonary co-morbidity had a 
spontaneous perforation measuring 5 cm, involving 75% 
of  the esophageal circumference, which was treated with 
a stent. This patient differed from all others, since the 
stent was applied with a purely palliative intent and the 
patient died three days after stent insertion.

Clinicopathological findings of the patients treated with 
stent
In total, 40 out of  the 48 patients received stent as the pri-
mary treatment, of  whom 33 recovered and left the hos-
pital with an intact esophagus. In 7 cases the stent treat-
ment failed. There was no significant difference between 
the groups (failures vs success) regarding age, sex, diabetes, 
pulmonary disease, alcohol abuse, primary rupture into the 
pleural space, BMI, CRP, creatinine and albumin levels at 
admission (Table 2). Smoking and cardiovascular disease 
seemed to be more common in the group where stent 
treatment failed, who also had a higher ASA, but these 
differences did not reach statistical significance. There 
was no significant difference in alcohol abuse between the 
groups, although both groups displayed a relatively high 
level (around 1/3) of  alcohol consumption. Spontaneous 
perforation (Boerhaave’s syndrome) was the most com-
mon underlying cause. Although we experienced difficulty 
in capturing uniform data on the size of  the esophageal 
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Cause of perforation Localization Treatment Reason other treatment

Iatrogenic Cervical Drainage and antibiotics Stent not well tolerated in cervical part
Boerhaave Distal Drainage and antibiotics Treated at another hospital
Foreign body Cervical Suture Stent not well tolerated in cervical part
Boerhaave Distal Suture Large, longstanding lesion
Swallowed knives Cervical Suture Required surgical removal of knife
Unknown Cervical Suture Stent not well tolerated in cervical part
Boerhaave Distal Stent Palliation
Boerhaave Distal Esophagectomy Large, circumferential lesion
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Table 3  Overall outcome and in-hospital treatment strategiesTable 2  Patient and lesion characteristics according to stent 
treatment outcome

lesion, the size ranged from 0.5-5.5 cm in patients who re-
ceived stent as primary treatment. The largest perforation 
that recovered with SEMS treatment measured 5.5 cm. 
Regardless of  first treatment strategy, 8 out of  16 patients 
(50%) with an iatrogenic perforation and 9 out of  23 
patients (39%) with Boerhaave’s syndrome had a history 
of  previous esophageal disease, which included stricture, 
achalasia or subjective dysphagia.

Patient and lesion characteristics as related to stent 
treatment outcome are shown in Table 2. In our study, 
we found that the time elapsed between perforation and 
placement of  stent seemed to be the only significant pre-
dicting factor for failed stent therapy. The time period 
was significantly shorter in patients who recovered with 
stent compared to patients who experienced stent treat-
ment failure (P = 0.020). In 4 of  the 7 cases with failed 
stent strategy, placement of  stent was delayed by more 
than 1 d after the damage, whereas 22 out of  the 30 pa-
tients who recovered had placement of  the stent within 
1 d from symptom onset. In the treatment failure group, 
all but one patient (6/7) had a perforation in the distal 
part of  esophagus. The remaining patient where stenting 
failed had a large perforation in the middle esophagus, 
measuring 4 cm × 2 cm.

Outcome of stent therapy
Treatment and outcomes for patients who received stent 

as primary treatment are presented in Table 3. The over-
all in-hospital-mortality was 10.4% (5/48) and 7.5% 
(3/40) for patients who received stent as primary treat-
ment with an intention to heal the perforation. The me-
dian time of  in-hospital stay as well as the median time 
from initial SEMS placement and eventual change of  
treatment strategy or death is presented in Table 3. In 6 
out of  7 cases where stent treatment failed, esophagec-
tomy with cervical esophagostomy was performed. One 
patient had a concomitant carcinoma localized at the 
base of  the tongue and was therefore considered unfit 
for esophagectomy, and subsequently died in-hospital. 
Three of  the patients who were treated with esophagec-
tomy died in-hospital. The causes of  death were respira-
tory insufficiency without sepsis (n = 1) and sepsis and 
multi-organ failure (n = 2). All these three patients had 
significant co-morbidity (including concomitant malig-
nancy and cardio-respiratory incapacity).

For the majority of  all patients who were treated 
with stents, the leakage was sealed directly after deploy-
ment of  the first stent (Table 3). However, 43% of  the 
patients in the recovery group underwent up to three 
subsequent endoscopic re-interventions, which was 
even more frequent among those whose stent treatment 
failed (Table 3). As expected, the stent failure group had 
a longer median hospital stay (54 d vs 29 d) and all these 
patients required intensive care and ventilator support.

Complications of stent therapy
No stent-related complications occurred. One patient 
initially treated at our unit was scheduled for stent ex-
traction at a county hospital. Due to difficulties with the 
procedure, the patient was referred back to us where the 
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Stent and recovery Stent and failure  P  value

n  = 33 (83%) n  = 7 (17%)
Age, median (range)      62 (10-82)    68 (35-76) 0.193
Sex, M:F 23:10 5:02 1.000
ASA score1    2 (1-2)  2 (2-3) 0.338
Smoker, n = 35   8 (29) 4 (57) 0.200
Alcohol misuse, n = 31   8 (32) 2 (33) 1.000
Cardiovascular disease 12 (36) 5 (71) 0.113
Diabetes 3 (9) 1 (14) 0.552
Pulmonary disease   5 (15) 1 (14) 1.000
Localization 0.224
Distal 17 (57) 6 (86)
Cause of perforation 0.570
Trauma 1 (3) 0
Boerhaave 20 (61) 3 (43)
Iatrogenic 12 (36) 4 (57)
Foreign body 0 0
Primary pleural rupture, 
n = 36

15 (50) 3 (50) 1.000

Time to stent2 (d), n = 38    1 (1-1)    3 (1-10) 0.020
CRP (mg/L)        63 (21-251)    122 (48-280) 0.572
Albumin (g/L), n = 29 25 (21-33) n = 22 28 (19-35) n = 7 0.878
Creatinine (μmol/L), n 
= 38

       80 (69-137)       80 (46-103) 0.522

BMI (kg/m2), n = 32         24.8 (22.3-27.9)        23.9 (21.7-26.3) 0.698

1Before the perforation; 2Time between symptom onset or injury and place-
ment of stent. Values are n (%) or median (IQR) unless otherwise indicat-
ed. CRP: C-reactive protein; ASA: American Society of Anesthesiologists; 
M: Male; F: Female.

Stent and 
recovery

Stent and 
failure

P  value

n  = 33 
(83%)

n  = 7 
(17%)

In hospital mortality 0 3 (43) 0.004
Time to recovery      29 (19-55) -
Time to new strategy -  12 (7-15)
Days of hospitalization      29 (15-48)    54 (18-91) 0.227
Days in ICU    1 (0-7)    14 (11-38) 0.001
Dialysis 0 2 (29) 0.027
Ventilator support   9 (27)   7 (100) 0.001
Sealed leakage after first stent 0.026
   Yes n = 22 17 (71) 1 (17)
   No n = 8   7 (29) 5 (83)
Endoscopic reintervention1 0.234
   0 19 (57) 2 (29)
   1   8 (24) 3 (43)
   2   4 (12) 2 (29)
   3 2 (6) 0
   Number of drainage procedures2    3 (2-5)  4 (2-8) 0.552

1Including change, adjustment or addition of stent; 2Including percutane-
ous drainage, laparotomy, thoracoscopy and thoracotomy. Values are n (%) 
or median (IQR). ICU: Insensive Care Unit.
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Table 5  Multi-variate analysis

Table 4  Uni-variate logistic regression analysis

extraction was performed uneventfully.

Risk factors of stent treatment failure
Stent treatment failure correlated significantly with time 
to stent (OR = 1.368, 95%CI: 1.016-1.843) by uni-variate 
analysis (Table 4). Factors with relatively small P values 
(P < 0.2) in the uni-variate analysis were selected as co-
variables in the multi-variate analysis, which identified 
time to stent (OR = 1.802, 95%CI: 1.802-3.264) as the 
most predominant risk factor of  a higher rate of  treat-
ment failure with stent (Table 5).

As seen in Figure 1, the predicted probability for 
stent treatment failure increases, rather rapidly, with time 

lapsed between perforation and insertion of  stent. A de-
lay in insertion of  stent from day one to day three leads 
to a nearly two-folded increase in predicted probability 
for stent treatment failure.

DISCUSSION
We have consistently applied an esophageal SEMS-based 
strategy as a part of  a multi-modal first-line treatment 
of  EPR, with minimal risk of  introducing a selection 
bias of  patients. Thereby we have tried to analyze the 
efficacy of  stent treatment and predictors for failure of  
this therapeutic concept in benign esophageal transmu-
ral damage, including spontaneous rupture, iatrogenic 
and trauma. In the present study we defined treatment 
failure as a radical change of  treatment strategy due to 
uncontrolled mediastinitis, which in this setting meant 
emergency esophagectomy with end-esophagostomy 
or death as a consequence of  the perforation follow-
ing uncontrolled sepsis. The major finding was that the 
time between EPR and the positioning of  the stent was 
the most predominant risk factor for treatment failure. 
There were also three potentially important trends, i.e. 
that distal esophageal defects and the cardio-vascular 
comorbidity and ASA score of  the patients exerted an 
unfavorable influence on the SEMS outcome.

The overall survival rate of  our EPR patients was 
high (89.6%) and even higher (92.5%) among those 
treated with SEMS as the initial therapy. It is uncon-
tentious that the sooner therapy is applied in EPR the 
better are the chances for survival. This was shown in a 
systematic review and meta-analysis of  75 studies, where 
treatment started within 24 h after the perforation re-
sulted in a pooled mortality rate of  7.4% compared with 
20.3% in patients who did not receive treatment within 
24 h[3]. These observations were basically based on analy-
ses of  case series where surgical treatment was the gold 
standard. In this context it shall be emphasized that even 
with the traditional surgical approach there are large 
variations depending on the local tradition, location of  
the lesion, severity of  the contamination and the length 
of  history[3,4,7,24]. Subsequently, it can be rather difficult to 
separate the different confounding risk factors from each 
other. Therefore, when a predefined prospective strategy 
is applied, we can establish the pivotal importance of  
the length of  the EPR history to critically determine the 
outcome when a SEMS based therapy is practiced. This 
information is of  vital clinical importance since SEMS 
placement can be completed in hospitals where endo-
scopic service is available and stents are regarded to be 
affordable. Through prompt sealing of  the perforation 
and drainage of  the pleural cavity (if  concomitant pleural 
effusion), the time lag can be effectively influenced. We 
also witnessed a relatively high proportion of  patients 
referred from other hospitals, and we firmly believe that 
these referrals represent another important step in a suc-
cessful SEMS based strategy. After sealing of  the lesion 
at the local hospital, the patient can be safely referred to 
a specialized center with esophageal surgical expertise, 
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Variables OR 95%CI P  value

Lower Upper
Age 1.035 0.972   1.102 0.279
Sex 1.087 0.180   6.576 0.928
ASA score 2.495 0.709   8.778 0.154
Smoker, n = 35 3.333 0.605 18.371 0.167
Alcohol misuse, n = 31 1.062 0.160   7.061 0.950
Cardiovascular disease 4.375 0.733 26.116 0.105
Diabetes 1.667 0.147 18.874 0.680
Pulmonary disease 0.933 0.092   9.507 0.954
Localization 4.421 0.477 40.980 0.191
Cause of perforation 2.368 0.479 11.707 0.290
Primary contaminated pleura 1.000 0.173   5.772 1.000
Time to stent, days n = 38 1.368 1.016   1.843 0.039
CRP, mg/L n = 38 1.000 0.995   1.006 0.902
Albumin, g/L n = 29 1.015 0.902   1.142 0.805
Creatinine, μmol/L n = 38 0.992 0.973   1.011 0.409
BMI, kg/m2, n = 32 0.936 0.746   1.173 0.564

CRP: C-reactive protein; BMI: Body mass index.

Variables OR 95%CI P  value

Lower Upper
ASA score     3.355 0.392 28.749 0.269
Cardiovascular disease     4.247 0.188 95.721 0.363
Smoker     0.672 0.672   9.515 0.768
Localization 350.103 0.192 637196.344 0.126
Time to stent, d, n = 38     1.802 1.802   3.264 0.052
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Figure 1  Predicted probability for stent treatment failure plotted against 
time to stent in days.
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provided that this is possible from a logistic point of  
view. Alternatively, daily telephone consultations can be 
conducted, if  the patient’s general condition allows so.

Several important trends that affected outcome were 
observed. However, these did not reach a statistical sig-
nificance, which could be due to low power of  the study. 
One of  these trends was that fewer patients with distal 
EPR healed on SEMS as compared to those located in 
the middle section of  the esophagus. There seems to be 
a rational behind this trend, since damage to the distal 
esophagus often engages the gastroesophageal junction 
as well. As such, it entails a situation where it is difficult 
to cover the damaged area with stent, resulting in a per-
sistent leak of  gastric content outside the stent reaching 
up to the perforation. This problem was also recognized 
in a recent study on stent-based therapy, including anas-
tomotic leakages[25]. The development of  stent technol-
ogy with more specialized, custom-made devices could 
be a possible solution to this problem. The current stent 
treatment in the middle esophagus only failed in a single 
case with a very large perforation, out of  a total of  
twelve, which shows the potential of  the therapy. How-
ever, a liberal attitude towards early conventional surgical 
intervention, in a situation where the lesion straddles the 
GE junction, could be motivated.

The high proportion of  patients presenting with an 
EPR that received stent as first-line treatment, is one 
of  the strengths of  this study. It allowed us to perform 
an analysis regarding predictors for failure of  the stent-
based therapy. The definition of  treatment failure for this 
strategy can, of  course, be questioned, but we believe it 
is clinically valid. The stent-based therapy was abandoned 
only as a last resort, often followed by esophagectomy 
and cervical esophagostomy. The implementation of  a 
successful SEMS based strategy entails a huge clinical 
commitment, as illustrated by the frequent reposition-
ing and adjustment of  the SEMS to accomplish damage 
control. This reiterates the notion that patients with EPR 
shall, whenever possible, be referred to centers with ex-
tensive experience of  managing these complex cases.

The indication for stent therapy should be individu-
alized and treatment tailored for each patient. There are 
no strict criteria for when, for instance, only drainage 
is sufficient and thus there may have been some “over-
treatment” with stent in a few cases. Due to the unpre-
dictable clinical course, the potential severity of  this 
condition and the absence of  stent-related complications 
according to our experience, we believe that the risk of  
redundant placements of  stents is not a major issue.

In conclusion, this study shows that a stent treatment, 
when possible, is a successful strategy for treatment of  
EPR. Delayed treatment increases the risk that the injury 
will not heal. It is possible that the location of  the lesion 
in the distal esophagus and cardiovascular co-morbidity 
may be additional risk factors for failure. Nevertheless, 
the management of  EPR with stents requires an individ-
ualized treatment, pleural-mediastinal minimal invasive 
drainage procedures and preparedness for endoscopic 

re-intervention in the event that the leakage persists. In 
patients with delayed diagnosis of  EPR and possible risk 
factors for stent treatment failure, who do not improve 
after stenting, emergency esophagectomy should be con-
sidered at an early stage.
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Esophageal perforation/rupture (EPR) is a rare condition associated with high 
morbidity and mortality. The disruption of the esophageal wall and the sub-
sequent contamination by gastric and oral secretions can rapidly progress to 
systemic sepsis and death. Despite advancements in diagnostic technology, 
surgical techniques, endoscopy and critical care, both diagnosis and treatment 
of EPR still present challenges.
Research frontiers
Application of a covered self-expanding metal stent over the EPR has been 
suggested, by several authors, to yield promising results. However, most of the 
literature concerning stent treatment consists of small, selected and heteroge-
neous case series and there is a need for more studies that also identify risk 
factors associated with poor outcome of treatment with stents.
Innovations and breakthroughs
Traditionally, the standard treatment option for EPR has been surgical repair, 
including resection of the esophagus, or conservative management with 
cessation of oral intake, antibiotic therapy, various drainage procedures and 
intensive care for multiple organ failure. During the last decade, endoscopic 
stent placement has increasingly become the treatment-of-choice at many 
centers, offering an alternative approach to aggressive operative intervention 
or the conservative, non-operative management that often entails a prolonged 
hospital stay. Previously, stent therapy in the esophagus has most commonly 
been used for palliation in patients with malignancies that lead to obstruction 
and problems with eating. The developments of stent materials, which now 
consist of specialized metal alloy compounds and durable polymers, have 
improved these results, whilst also having expanded the potential indications 
to include benign esophageal diseases such as EPR. In case the EPR does 
not heal with the stent, the patient usually undergoes a long period of repeated 
attempts to adjust or replace the stent. The failure of the stent therapy might 
eventually result in a need to take out the esophagus. A more prompt operation 
could be considered of benefit for such a patient, whilst also consuming less 
intensive care resources. Thus, the problem is to identify subjects at high risk 
of failure after stent-based therapy. An important question is whether there are 
any predictors for failure of stent-based treatment, implying that the EPR will 
not heal with a stent. Presently, there is a lack of studies with analyses on stent 
treatment failure.
Applications
The study suggests that application of a self-expandable metal stent is a safe 
and effective method, with a relatively low mortality, that can be applied to the 
majority of unselected patients presenting with EPR.
Terminology
Esophageal perforation/rupture (EPR): a hole or tear in the esophagus that is 
caused by injury or vomiting, with or without an underlying pathological process. 
Stent: a device that is inserted into a tubular structure, such as the esophagus, 
to provide support and open the tubular structure or, as in this case, to seal a 
hole or rupture in the esophageal wall.
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This is an interesting manuscript because a large referral unit has been able to 
manage complex patients with esophageal perforations with a single protocol 
for 10 years.
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