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Outcomes following the main treatment options in patients with a leaking
esophagus: a systematic literature review

S. Persson, I. Rouvelas, T. Irino, L. Lundell

Division of Surgery, Department of Clinical Science Intervention and Technology, Karolinska Institutet and Centre
for Digestive Diseases, Karolinska University Hospital, Stockholm, Sweden

SUMMARY. Leakage from the esophagus and gastroesophageal junction can be lethal due to uncontrolled contam-
ination of the mediastinum. The most predominant risk factors for the subsequent clinical outcome are the patients’
delay as well as the delay of diagnosis. Two major therapeutic concepts have been advocated: either prompt closure
of the leakage by insertion of a self-expandable metal stent (SEMS) or more traditionally, surgical exploration.
The objective of this review is to carefully scrutinize the recent literature and assess the outcomes of these two ther-
apeutic alternatives in the management of iatrogenic perforation—spontaneous esophageal rupture as separated
from those with anastomotic leak. A systematic web-based search using PubMed and the Cochrane Library was
performed, reviewing literature published between January 2005 and December 2015. Eligible studies included all
studies that presented data on the outcome of SEMS or surgical exploration in case of esophageal leak (including
>3 patients). Only patients older than 15 years of age by the time of admission were included. Articles in other
languages but English were excluded. Treatment failure was defined as a need for change in therapeutic strategy due
to uncontrolled sepsis and mediastinitis, which usually meant rescue esophagectomy with end esophagostomy, death
occurring as a consequence of the leakage or development of an esophagorespiratory fistula and/or other serious
life threatening complications. Accordingly, the corresponding success rate is composed of cases where none of the
failures above occurred. Regarding SEMS treatment, 201 articles were found, of which 48 were deemed relevant and
of these, 17 articles were further analyzed. As for surgical management, 785 articles were retrieved, of which 82 were
considered relevant, and 17 were included in the final analysis. It was not possible to specifically extract detailed
clinical outcomes in sufficient numbers, when we tried to separately analyze the data in relation to the cause of the
leakage: i.e. iatrogenic perforation—spontaneous esophageal rupture and anastomotic leak. As for SEMS treat-
ment, originally 154 reports focused on iatrogenic perforation, 116 focused on spontaneous ruptures, and only four
described the outcome following trauma and foreign body management. Only five studies used a prospective protocol
to assess treatment efficacy. Regarding a leaking anastomosis, 80 reports contained information about the outcome
after treatment of esophagogastrostomies and 35 reported the clinical course after an esophagojejunostomy. An
overall success rate of 88% was reported among the 371 SEMS-treated patients, where adequate data were avail-
able, with a reported in hospital mortality amounting to 7.5%. Regarding the surgical exploration strategy, the vast
majority of patients had an attempt to repair the defect by direct or enforced suturing. This surgical approach also
included procedures such as patching with pleura or with a diaphragmatic flap. The overall reported success rate was
83% (305/368) and the in-hospital mortality was 17% (61/368). The current literature suggests that a SEMS-based
therapy can be successfully applied as an alternative therapeutic strategy in esophageal perforation rupture.

KEY WORDS: anastomotic leakage, esophageal stricture, perforation, rescue esophagectomy, rupture, self-
expanding metal stent, treatment failure.
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due to uncontrolled contamination of the medi-
astinum by gastrointestinal juice, which induces and
perpetuates mediastinitis.1,2 It is obvious that this
demanding clinical situation can be caused by a
variety of different conditions, interventions, and
mechanisms, where the most frequent one is compli-
cations to therapeutic interventions such as during
endoscopy and dilatations.3 In these situations, imme-
diate detection and measures taken to seal the leakage
are of vital importance to prevent further damage
and to control the ensuing clinical course. The most
predominant risk factors for the subsequent outcome
are the patients’ delay as well as the delay caused by
imprecise diagnostic interventions or even the absence
of diagnostic interventions.3–6 The same risk factors
are operational in cases with spontaneous rupture of
the distal esophagus, where the damage affects an oth-
erwise normal and well-functioning organ. The thera-
peutic actions advocated in these situations depend on
the severity of presenting symptoms and the patient’s
general condition but also on individual preferences
of the physician in charge. In essence, two major
therapeutic concepts have been advocated: either to
promptly seal the leakage with the insertion of a self-
expandable metal stent (SEMS) or more tradition-
ally to undertake a surgical exploration with the dual
ambition of cleaning the mediastinum-pleural cavity
and covering the defect if possible, or alternatively
to resect the damaged-diseased esophagus. Both of
these fundamentally different therapeutic strategies
harbor the ambition to control the pleural contami-
nation, which by necessity has to incorporate the fre-
quent insertion of drains through the thoracic wall,
including when the SEMS-based strategy is followed.
The other and conceptually different situation with

a leaking esophagus is represented by a contaminated
mediastinum originating from a defect in an esopha-
gogastric or esophagojejunal anastomosis. These situ-
ations also entail high postoperative morbidity, mor-
tality, and impaired quality of life at long-term follow-
up.7–12 However, the anatomical and physiological
preconditions differ between these two clinical situ-
ations, given that the anastomotic dehiscence situa-
tion harbors special anatomical preconditions compli-
cating the prerequisites for a well-functioning SEMS
to control the leakage. In addition, the ongoing post-
traumatic response after the elective major surgical
interventionmay have important consequences for the
response to treatment as well as for the subsequent
clinical outcomes. Accordingly, there are a number of
factors that have to be taken into account when com-
prehensively assessing the pros and cons of the SEMS-
versus surgical exploration-based therapeutic strate-
gies in cases with a leaking esophagus. In addition
to these given preconditions, it can also be concluded
that the available literature is imprecise and does not
offer robust background information for a critical
and comprehensive analysis about the benefits and

limitations of the various therapeutic alternatives and
the risk factors that may be determinant for the
respective outcomes. Only exceptionally a standard-
ized assessment of the magnitude of the leakage has
been utilized.13

The leakage rates after esophagectomy and total
gastrectomy vary between 3% and 25%14–17 and from
3% to 11%,9,11,18,19 respectively. The existing litera-
ture, which often comprises only small single insti-
tutional series, is also hampered by a multiplicity of
confounders.Moreover, irrespective of the therapeutic
strategy under scrutiny, the definition of success is
either ill-defined or barely specified. Despite these lim-
itations, the experiences of e.g. SEMS therapy, with
few exceptions,6,20 report a ‘success rate’ ranging from
50% to 80%.21–24 Added to the significant variation in
the reported success rates after both stent treatment
and up-front surgical exploration is the diversity in
clinical presentations at the time of clinical decision
making.
Facing these difficulties, the objective of this study

is to carefully review the recent literature trying to
assess the outcomes of these two therapeutic alterna-
tives in the management of iatrogenic perforation—
spontaneous esophageal rupture as separated from
those with leaking esophageal anastomoses. Since the
development of care and rehabilitation of patients
with mediastinitis, due to leaking esophagus, has
developed and improved quite significantly during the
last decades we have limited our literature search to
the past 10 years.

METHODS

Eligibility criteria

Eligible studies included all clinical studies that pre-
sented data on the outcome of SEMS or surgical
exploration in case of a leaking esophagus (containing
>3 patients each). Only patients who, at the time
of admission, were older than 15 years of age were
included. Articles for which the full text was not avail-
able in English were excluded.

Information sources, search, and study selection

The present review was conducted according to the
PreferredReporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines. A systematic
web-based search using PubMed and the Cochrane
Library was performed, reviewing medical literature
published between January 2005 and December 2015.
The last electronic search was carried out on the
2nd of January 2015. The search was performed
with a combination of the following Medical Subject
Headings (MeSH): esophagus, stents, esophageal
perforation, and anastomotic leak and the following
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keywords: esophagus, stent, perforation and leakage.
The following combinations were used: ‘Esophageal
Perforation’[Mesh], (‘Esophagus’[Mesh]) AND
‘Anastomotic Leak’[Mesh], ‘Esophagus’[Mesh])
AND ‘Stents’[Mesh]) AND ‘Esophageal Per-
foration’[Mesh], ‘Esophagus’[Mesh]) AND
‘Stents’[Mesh]) AND ‘Anastomotic Leak’[Mesh],
‘Esophagus’ [Mesh] AND Stent [Mesh] AND
‘Perforation OR Leakage’ [Mesh].
Anastomotic leak included esophagectomy, total

gastrectomy, proximal gastrectomy, and esophagogas-
trectomy. Gastrojejunal or esophagocolonic leakages
were not included in this study.
The search identified a total of 785 articles on

surgical management of esophageal leakages, out of
which only 82 were considered relevant. Regarding
SEMS treatment, 201 articles were identified through
the search, out of which 48 were deemed relevant. A
manual search of the reference lists from the reviewed
articles was performed to identify additional rele-
vant publications. Results of the search are shown in
Figure 1A, B. Among the articles screened, 34 were
selected and included in the final analysis. Owing to
the heterogeneity of the patient populations and the
wide variations in the definition of a satisfactory func-
tional outcome, only qualitative analyses of the data
were considered relevant. Only descriptive statistical
analysis was used.

Definition of treatment failure—success rate

Treatment failure was defined as a need for change
in therapeutic strategy due to uncontrolled sepsis and
mediastinitis, which usually meant rescue esophagec-
tomy with end esophagostomy, death occurring as
a consequence of the leakage or development of an
esophagorespiratory fistula and/or other serious life
threatening complications. A persistent leakage after
stenting, where the leakage and infection could be
managed successfully with additional drainage pro-
cedures and SEMS reinsertion and antibiotics, was
accordingly not considered a treatment failure. The
corresponding success rate was accordingly when
none of the above was prevailing.

Exclusion criteria

The following conditions were excluded: spontaneous
rupture of a previously diagnosed advanced malig-
nant tumor of the esophagus and GE junction.
Anastomotic leakage from a gastric bypass opera-
tion or sleeve gastrectomy was not included, neither
was leakage after a colonic interposition or leakage
from a gastrojejunal anastomosis. Moreover, studies
with incomplete data on management and follow up
regarding in-hospital outcomes were excluded.
Due to the scope of the current review, we had

to exclude some patients from the included eligible

studies, which did not meet our inclusion criteria, i.e.
malignant perforations and leakage from a gastroen-
teroanastomosis.

RESULTS

As seen in Figure 1A, B, comparatively few studies ful-
filled the inclusion criteria for the final analyses con-
cerning both therapeutic strategies under scrutiny. The
vast majority of the final included eligible studies were
of questionable quality, retrospective single institution
series, and consequently hampered by selection and/or
information bias.
As for SEMS treatment, originally 154 reports

focused on iatrogenic perforation (Table 1), 116 on
spontaneous ruptures and four described the out-
come following trauma and foreign body manage-
ment. Only five studies used a prospective protocol
over a defined time period, to assess treatment efficacy.
Regarding a leaking anastomosis, 80 reports con-
tained information about the outcome after treatment
of esophagogastrostomies and 35 reported the clinical
course after an esophagojejunostomy. However, only
17 studies were considered relevant and attaining the
quality for the final analyses due to the reasons spec-
ified in the figure. The numbers of stent migrations
were reported in only a few of these reports and it was
often unclear how the stent management strategy was
pursued, e.g. regarding the necessity to reendoscope
the patients and the attitude toward reinsertion of a
new stent in case of incomplete sealing of the leakage.
It was not possible to specifically extract (in sufficient
numbers) detailed clinical outcomes when we tried to
separately analyze the data depending on the cause of
the leakage i.e. iatrogenic perforation—spontaneous
esophageal rupture and the leaking esophageal anas-
tomoses. However, in total a success rate of 88%
was reported among the 371 SEMS treated patients,
where adequate data were available, with a reported
in-hospital mortality amounting to 7.5%.
In Figure 1B is given the reasons for selecting the

final 17, out of originally 785 articles, covering the sur-
gical exploration strategy. None of these reports had
applied a prospective protocol, over a defined time
period, to assess treatment efficacy. Likewise, no study
had used a strict definition of treatment failure (see
above).Wewere unable to separate the final number of
cases representing pure anastomotic dehiscence from
other causes behind the leaking organ. Moreover, it
was basically impossible to extract information on
how often SEMS had been used as an adjunct to the
surgical exploration and sealing of the leakage.
The number of patients submitted to the various

surgical interventions is depicted in Table 2. The vast
majority of these patients had an attempt to repair
the defect by direct or enforced suturing. This surgical
approach also included procedures such as patching
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(A)

(B)

Fig. 1 (A) Flow chart illustrating the screening and selection of papers for review regarding the outcome of SEMS treatment of leaking
esophagus.6,21,25–39 B) Flow chart illustrating the screening and selection of papers for review of the outcome of surgical exploration and
treatment of leaking esophagus.40–56
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with pleura orwith a diaphragmatic flap. It was impos-
sible to separate individual procedures with regard to
the final outcome either in terms of success rates or
regarding in-hospital mortality, since all series con-
tained amixture of different surgical repairs and inter-
ventions. Nevertheless, the overall reported success
rate was 83% (305/368) and the in-hospital mortality
was 17% (61/368).

DISCUSSION

The current systematic literature review, covering the
past 10 years, revealed an astonishingly low level of
scientific grading of the evidence behind the efficacy of
the two predominant therapeutic management strate-
gies, i.e. primary surgical exploration intervention and
SEMS insertion. Although a large number of publi-
cations were available for scrutiny, very few fulfilled
the inclusion criteria. Without a predefined method-
ological approach, we would be unable to complete
meaningful analyses andmake clinically relevant com-
parison between the available modalities. We had the
ambition to carefully review the corresponding lit-
erature and to describe the outcomes of the two
major therapeutic alternatives in the management of
iatrogenic perforation—spontaneous esophageal rup-
ture as separated from those with leaking esophageal
anastomoses. Unfortunately, we had to conclude that
an upfront comparison was not within reach due
to incomplete precision (with few exceptions) in the
available clinical information.
Leakages from defects in the native esophagus or in

anastomoses engaging the organ represent the most
complex and lethal injuries of the gastrointestinal
tract.1,57 Overall mortality after esophageal leaks
ranges from 10% to 25% even with urgent recogni-
tion and vigorous treatment.37–40,58 Themortality is at
least two-folded, when the diagnostic and therapeutic
delay exceed 24 hours.3–5 Prolonged spillover of diges-
tive enzymes, bacteria, bile, and refluxed gastric con-
tents into the mediastinum, combined with constant
mediastinal movement with respiration and negative
intrathoracic pressure sucking esophageal contents
outward, contributes to these high mortality rates.
Nonsurgical treatment strategies range from conser-
vative medical management with antibiotics to endo-
scopic stentingwith orwithout percutaneous drainage
of infected pleural effusions. Surgical options include
primary repair of the perforation with decortication
and drainage, as well as esophagectomy with either
immediate or delayed reconstruction. Prompt treat-
ment of esophageal leak is recognized as a cornerstone
for achieving better results in all of these patients, irre-
spective of which therapeutic strategy that is followed.
Stent grafting of the leakage is expected to reduce

the extent and request for subsequent repair proce-
dures and to enable preservation of the esophagus.

In a recent study from our institution, we applied
an SEMS-based strategy as a first-line treatment of
all presenting patients with esophageal perforation-
rupture, minimizing the risk of introducing a selection
bias.6 Accordingly, the efficacy of SEMS and predic-
tors for failure of this therapeutic concept was ana-
lyzed. The major finding in that study was that the
time between initiation of symptoms damage and the
accuracy of stent positioning were the most predom-
inant risk factors for treatment failure. Two poten-
tially important negative prognostic trends emerged,
i.e. a distal esophageal defect (i.e. a defect that strad-
dled the GE junction) and the cardiovascular comor-
bidity of the patients.6 Given the limitations of the
current literature review, we were able to conclude
that an overall success rate of close to 90% could
be reached by the prompt and vigorous applications
of SEMS to control similar leakages. Despite these
conclusions, management of acute esophageal per-
forations ruptures remains variable and lack rigid
guidelines, other than early treatment within 24 to
48 h of injury. Obviously, the selection of the treat-
ment option remains to be dictated by the stability
and operability of the individual patient and by the
surgeon’s and the overall team experience and local
preferences.1,3,4,59

Likewise, the management strategies for treating
leakages from esophageal anastomoses vary as well.
The lack of consensus is partly dependent on the rarity
of these complications, the substantial variability in
clinical severity, lack of a standardized classification
of the magnitude and significance of the dehiscence13

and also that the literature is burdened by small
single institutional series diluted by a multiplicity of
confounders. The clinical decision making has not
been simplified by the advent of several minimally
invasive endoscopic methods, which include not only
esophageal stents but also clips, fibrin glue, and endo-
luminal vacuum therapy.4,24,60,61 Most publications
report the outcome in a limited number of patients,
where the focus has been only on clinical character-
istics of the anastomotic leakages and the outcome,
without analyzing possible predictors for positive or
negative clinical courses. When applying the term
‘treatment failure’ to this setting, which was defined as
a radical change of the initial treatment strategy due to
uncontrolled mediastinitis, it often meant emergency
esophagectomywith end esophagostomy or death as a
consequence of the uncontrolled mediastinal damage.
In one of the few more focused studies on the risk
factors behind these treatment failures in leaking
esophageal anastomoses, it was found that in those
patients in whom the leakage could be controlled,
the in-hospital mortality was exceptionally low.62 In
the same study, it was demonstrated that several fac-
tors predicted a failure of the SEMS-based strategy.
A persistent leakage after the first stent placement
was identified as such an independent risk factor.62
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This strongly suggests that endoscopic reinterventions
with adjustment and/or changes of stents shall be
considered in a patient who develops signs of con-
tinuous leakage, even if there was initial proof of
sealed leakage. Routine radiological control after stent
placement shall therefore be done. Esophageal stents
need to be exchanged or removed because the com-
plications associated with prolonged intubation of the
esophagus are well known,63,64 but the exact time
course for stent removal has to be better defined.Most
studies recommend a period of 10–14 days for small
esophageal defects and as long as 8 weeks for extended
esophageal wall lesions. We have used fully covered
metallic stents to facilitate removal and to minimize
tissue in-growth. Future clinical research has to better
document the options that can add to the efficacy of
SEMS (e.g. vacuum therapy) and also the accurate
timing of the switch to second-line treatment.
The detection of esophagotracheal fistula emerged

as an independent risk factor for failure of the
SEMS-based treatment.62 The reported incidence of
airway fistulation amounts to <5%.23,28,62 Our own
experience by the treatment of this specific compli-
cation with stents, usually applying a dual SEMS
strategy, has recently been presented.65 However, in
some cases where an esophagotracheal fistula is dis-
covered after placement of a stent to an anasto-
motic leakage, it cannot be excluded that the airway
fistulation may have even been caused by pressure
from the esophageal stent on the very frail pars
membranacea of the trachea. Future careful assess-
ment of the SEMS-based therapeutic strategy will
hopefully finally determine the relevance of these
and other potentially lethal complications eventually
being inborn with the properties of the device as such.
In patients with anastomotic leakages, there are

always cases where the anatomical circumstances are
unfit for SEMS insertion ormake this strategy upfront
redundant.66 It has also to be recognized that the
anatomical environment around an esophagogastros-
tomy is many times unfavorable for SEMS to be effec-
tive, why ‘custom made’ stents have been launched in
order to address these challenging situations. How-
ever, no data have, however, been presented to doc-
ument the superiority of these sometimes exclusive
devices. In our experience, themajority of cases, where
the SEMS strategy was not followed, were in patients
with a leaking cervical anastomoses, which could be
carefully managed by externalization and drainage
by a wide opening of the neck incision. Another cir-
cumstance, where SEMS cannot be used, is where
there are endoscopic signs of conduit necrosis. The
complication as well as success rates of endoscopic
esophageal stent placement has varied substantially
between published series.67–69 Despite the fact that
most of these evaluate not only anastomotic leakages
but also esophageal leakages of other etiologies, there
are reasons (as discussed above) to assume a lower

efficacy of SEMSs in the treatment of esophageal
anastomotic leaks.
However, many investigators maintain the opinion

that open surgical repair of the esophageal defect
is the most effective treatment for esophageal per-
foration as well as anastomotic leakages,45,70,68–70,56

not least when initial aggressive conservative therapy
fail.46,68,69 Repairs are also often difficult if the injury
is more than 48 hours old. Moreover it has even
been claimed that emergency esophagectomy for a
perforation can be performed with similar short-
term and long-term patient outcomes as an elective
esophagectomy for both benign and malignant dis-
ease.56,71 In fact, a recent report, of a single insti-
tution experience,72 which was not included in the
current review due to the timeframe of our litera-
ture search, presented unprecedented good results by
the appliance of ‘surgical exploration’ based man-
agement concept. With zero mortality in patients
with anastomotic leakages, this severe complication
was associated with even a better short-term survival
than in those without such a complication. Obviously,
the many strong confounders confined also to the
upfront surgical strategy burden the current review.
Regarding this management strategy, we again were
unable to differentiate the outcomes after iatrogenic
perforation—spontaneous esophageal rupture as sep-
arated from those with leaking esophageal anasto-
moses. Given these ambiguities, we can still conclude
that the overall post procedural in-hospital mortality
is at least double that following the SEMS-based
therapeutic concept. This was true despite the fact
that the majority of surgical explorations contained
attempts to perform minor organ preserving proce-
dure such a repair of the defect or insertion of a T
tube. Another point of importance is the reported 85%
success rates after surgical approaches, which can be
looked upon as incompatible with the high in hos-
pital mortality. A high overall mortality may in these
situations be strongly influenced by factors that were
not identifiable as related to ‘treatment failure’ rates as
such, within the current stringent analysis of the out-
comes. Another factor, which always confounds corre-
sponding figures, is the selection of patients for respec-
tive procedures. Many of the institutions that present
their experiences from the management of iatrogenic
perforation—spontaneous esophageal rupture as well
as leaking esophageal anastomoses, are high-volume
esophageal surgical centers that receive a number of
transfers of patients, who have been monitored and
treated in peripheral hospitals with drainage, stenting,
or even attempted repairs for esophageal injuries, usu-
ally without success.
In conclusion, this review of the current literature

shows that a SEMS-based therapy, can be success-
fully applied as a therapeutic strategy in esophageal
perforation rupture. However, if more than two days
have passed between the injury and the initiation
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of therapy, there is a high risk of failure. It is pos-
sible that cardiovascular comorbidity may be an addi-
tional risk factor for failure and defects in the middle-
lower third esophagus may have a better chance
to heal compared to lesions that straddle the gas-
troesophageal junction. Regardless of these circum-
stances, the management of esophageal perforation-
rupture defects with stents requires an individualized
treatment including vigorous endoscopic reinterven-
tions if the leakage persists and pleural-mediastinal
minimal invasive drainage procedures. Another con-
clusion from this literature review is that SEMS is
justified and can be applied upfront in esophagogas-
tric and esophagojejunal anastomotic leakages as part
of a carefully processed treatment strategy. Treatment
failure has to be vigorously searched for and the main
risk factors are continued leakage from the anasto-
mosis, high age, and severe comorbidity and the devel-
opment of airway fistulation. If these situations are
prevailing and/or emerging in a patient with preopera-
tive low physical capacity, then aggressive therapeutic
alternatives have to be promptly instituted.
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