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Abstract

Boerhaave syndrome is a rare and potentially fatal condition caused by spontaneous esophageal rupture. Although early surgical repair
is generally preferred, alternative approaches, including endoscopic stenting, minimally invasive surgery, or conservative manage-
ment, have increasingly been adopted in selected patients. We report a complex clinical case and present a systematic review focusing
on the multidisciplinary management of Boerhaave syndrome. A 59-year-old male presented with acute chest pain after vomiting.
Contrast-enhanced computed tomography (CT) revealed pneumomediastinum, bilateral pleural effusions, and a peri-esophageal fluid
collection. Endoscopy confirmed a posterior esophageal perforation. The patient underwent emergency endoscopic stenting, laparo-
scopic esophageal repair, mediastinal debridement, gastrostomy, and jejunostomy. Postoperative complications included mediastini-
tis, bilateral pneumonia, and esophago-pleural fistula. Additional interventions, including video-assisted thoracoscopic surgery
(VATS), percutaneous drainage, and fistula embolization, were required. The patient ultimately fully recovered and was discharged
in stable condition. A systematic literature review was conducted using the PubMed, Scopus, and Web of Science databases. Studies
reporting clinical outcomes of surgical, endoscopic, minimally invasive, conservative, or combined multidisciplinary treatment of
spontaneous esophageal perforation were included. Twelve studies were incorporated into a narrative synthesis. The primary outcome
was mortality; secondary outcomes included morbidity, need for reintervention, infection, and length of hospital stay. Early diagnosis
and treatment were consistently associated with improved survival, whereas delayed diagnosis was linked to higher mortality.
Surgical repair with adequate drainage remained central in early or septic presentations. Minimally invasive and endoscopic approach-
es demonstrated favorable outcomes in selected patients when integrated into multidisciplinary pathways. This study supports indi-
vidualized, multidisciplinary management of Boerhaave syndrome, integrating surgical, endoscopic, and radiologic strategies to opti-

mize outcomes.
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Introduction

Boerhaave syndrome is a spontaneous, full-thickness rupture
of the esophageal wall, most commonly triggered by a sudden and
severe rise in intraesophageal pressure following forceful vomit-
ing or retching, a mechanism first described by Hermann
Boerhaave in 1724.1 Although it accounts for less than 15% of all
esophageal perforations,? it represents the most lethal form, with
historically reported mortality rates exceeding 40% and reaching
up to 60% in cases of delayed diagnosis.3# The rarity of the con-
dition, combined with its highly variable and often nonspecific
clinical presentation — ranging from chest pain and dyspnea to

[Case Reports in Emergency Surgery and Trauma 2026; 4:56]

abdominal discomfort or sepsis — frequently leads to diagnostic
delays that significantly worsen prognosis.5

The pathophysiology of Boerhaave syndrome involves a sud-
den pressure gradient between the esophageal lumen and sur-
rounding structures, causing a transmural tear, typically in the left
posterolateral distal esophagus.6 Once perforation occurs, rapid
contamination of the mediastinum and pleural spaces leads to
mediastinitis, systemic inflammatory response, and potentially
fulminant sepsis. Early and accurate diagnosis is therefore crucial
and relies on a combination of contrast-enhanced computed
tomography (CT), esophagography, and, when indicated, upper
endoscopy.’-8

Management strategies for Boerhaave syndrome have evolved
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considerably over the past two decades. Traditional open surgical
repair remains the cornerstone of treatment in unstable patients or
those with extensive contamination. However, growing evidence
supports the use of minimally invasive techniques, such as thora-
coscopic and laparoscopic repair, which have demonstrated reduc-
tions in morbidity and postoperative complications in selected
patients.10 Endoscopic approaches, including covered self-expand-
ing metal stents (SEMS), endoscopic vacuum therapy (EVT), and
over-the-scope clips, have emerged as valuable alternatives, partic-
ularly for contained leaks or in patients with significant comorbidi-
ties.!1.12 Additionally, interventional radiology plays a crucial role
in managing associated collections, providing percutaneous
drainage that can be integrated into a step-up, multidisciplinary,
and multimodal therapeutic strategy.!3

Contemporary management, thus, increasingly emphasizes a
multidisciplinary approach involving general and thoracic sur-
geons, gastroenterologists, endoscopists, interventional radiolo-
gists, and critical care specialists.!4 Such coordinated care has been
associated with improved outcomes, especially in complex or
delayed presentations.

This study reports a clinically challenging case of Boerhaave
syndrome managed using an integrated, multidisciplinary treatment
strategy and presents a systematic review of the literature evaluating
outcomes of multimodal, minimally invasive, and combined thera-
peutic approaches.

Case Report

A 59-year-old male with a history of chronic alcohol abuse and
hyperuricemia presented to the Emergency Department with sud-
den-onset severe interscapular chest pain following a single episode
of forceful vomiting. Contrast-enhanced CT of the chest and
abdomen revealed extensive posterior pneumomediastinum, peri-
esophageal air, marked esophageal dilation, active contrast extrava-
sation at the distal esophagus, and bilateral pleural effusions, consis-
tent with spontaneous esophageal perforation (Boerhaave syn-
drome) (Figure 1). The patient rapidly developed hemodynamic
instability with hypovolemic shock and was admitted to the
Intensive Care Unit (ICU).

On the same day, upper endoscopy confirmed a large posterior
transmural defect 40 cm from the dental arches, with direct exposure
of the mediastinum. A covered SEMS was placed endoscopically
and secured with proximal clips.

Subsequently, emergency laparoscopic surgery was performed
(Figure 2). Intraoperative findings revealed marked gastric dilatation
due to the presence of copious gastric contents; therefore, with endo-
scopic assistance, a gastro-lavage tube was positioned, achieving
partial gastric decompression. Exploration of the esophageal wall
identified a linear laceration measuring approximately 2.5 cm, locat-
ed in the right paramedian region and involving the distal abdominal
esophagus immediately above the cardia. The previously placed
endoscopic stent was clearly visualized (Figure 3).

Primary closure of the esophageal laceration was performed
using absorbable barbed sutures (V-Loc™), securing the endo-
scopic stent to the suture at the loop closest to the gastroesophageal
junction.

This was followed by extensive mediastinal lavage, creation of
a decompressive gastrostomy, placement of a feeding jejunostomy,
and bilateral chest tube placement. Three abdominal drains were
positioned in the inferior mediastinum and periesophageal region.
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Figure 1. Initial contrast-enhanced CT scan showing pneumome-
diastinum and bilateral pleural effusions consistent with sponta-
neous esophageal perforation.

Figure 3. Intraoperative exposure of SEMS.
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Following a brief period of mechanical ventilation, the patient
was extubated and transferred to the surgical ward.

On post-operative day (POD) 7, the patient was readmitted to
the ICU due to acute hypoxemic respiratory failure in the setting
of mediastinitis and persistent pleural contamination. Despite
high-flow nasal oxygen and non-invasive ventilation, respiratory
function deteriorated, necessitating endotracheal intubation on
POD 9. Broad-spectrum antimicrobial therapy (meropenem and
linezolid) and empirical antifungal treatment with fluconazole
were initiated. CT imaging demonstrated a large, organized left
pleural empyema (Figure 4) with persistent inflammatory
changes. Given the septic state and inadequate source control, sur-
gical intervention was indicated.

On POD 10, the patient underwent urgent left-sided video-
assisted thoracoscopic surgery (VATS) with pleural debridement and
pulmonary decortication. Intraoperative findings revealed stage II
empyema with dense adhesions and thickened visceral pleura.
Extensive lavage was performed, and two large-bore chest drains
were placed. Intraoperative cultures grew Saccharomyces cerevisi-
ae, confirming fungal superinfection and justifying continuation of
antifungal therapy.

The patient required prolonged ICU support, including mechan-
ical ventilation for 11 days, vasopressor support for septic shock and
aggressive respiratory physiotherapy. The total ICU length of stay
was 18 days. Gradual clinical improvement followed, with resolu-
tion of sepsis, progressive pulmonary re-expansion, and reduction of
pleural collections on serial imaging. Enteral nutrition via jejunosto-
my was well tolerated, and abdominal drains were progressively
removed. The patient was transferred back to the surgical ward.

Despite initial clinical improvement, the patient developed per-
sistent fever and elevated inflammatory markers during the late post-
operative period. A contrast-enhanced CT scan performed during
follow-up (approximately 7 weeks after admission) demonstrated a
residual peri-esophageal fluid collection with evidence of a left
esophago-pleural fistula, in continuity with the previously drained
pleural space (Figure 5).

A repeat upper endoscopy confirmed partial malposition of the
previously placed esophageal stent, with incomplete sealing of the
distal esophageal defect. Endoscopic repositioning of the covered
SEMS was therefore performed, achieving improved coverage of
the fistulous orifice.

Given the persistence of the fistulous tract and associated collec-
tion, CT-guided percutaneous drainage of the fistulous cavity was
performed, followed by cyanoacrylate glue embolization of the
esophago-pleural fistula tract, achieving complete occlusion of the
communication.

Following embolization, the patient showed rapid clinical
improvement, with defervescence, normalization of inflammatory
markers, and progressive reduction of pleural output. Serial imaging
confirmed resolution of the peri-esophageal collection and definitive
closure of the fistula, without further contrast extravasation.
Rehabilitation and nutritional optimization were completed.

The patient was discharged in good clinical condition. The total
hospital length of stay was 66 days. At follow-up, the patient
remained asymptomatic, with preserved esophageal continuity and
no evidence of recurrent infection or fistula formation.

Literature review

A comprehensive literature search was conducted using the
Scopus, PubMed, and Web of Science databases from inception to
May 1, 2025, without any time restrictions. Search terms included
“Boerhaave syndrome”, “spontaneous esophageal rupture”,
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“esophageal perforation”, “multidisciplinary treatment”, “combined
modality therapy”, “integrated care”, “treatment outcome”, “length
of stay”, and “survival rate”, combined with relevant Medical
Subject Headings terms and Boolean operators. The complete search
strategy for each database is reported in Supplementary Material.
Reference lists of included studies and relevant reviews were manu-
ally screened to identify additional eligible articles.

Two reviewers (RF, GD) independently screened titles and
abstracts. Studies were considered eligible if they included adult
patients with spontaneous esophageal perforation and reported clin-
ical outcomes following surgical, endoscopic, radiologic, conserva-
tive, or combined multidisciplinary treatment. Studies focusing
exclusively on single-discipline management, oncologic popula-
tions, foreign body perforations, or unrelated outcomes were exclud-
ed. Narrative and systematic reviews were included for contextual
and interpretative purposes only but were not used for outcome
extraction. Disagreements were resolved by consensus with senior
reviewers (LA, SF).

The initial search yielded 305 records. After removal of dupli-

Figure 4. CT scan showing left pleural empyema.

Figure 5. CT scan showing left esophago-pleural fistula.
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cates, 300 titles and abstracts were screened. Fifty-four full-text
articles were assessed for eligibility, and 12 studies met the inclu-
sion criteria and were included in the final synthesis (Table 1).15-26
The study selection process is summarized in a PRISMA flowchart
(Figure 6).

Risk of bias in the included clinical studies, all of which were
non-randomized, was assessed using the ROBINS-I tool for non-
randomized intervention studies. This assessment evaluated bias
related to confounding, selection of participants, classification of
interventions, deviations from intended interventions, missing data,
outcome measurement, and selective reporting.2’ Risk-of-bias
assessment was performed independently by two reviewers, with
discrepancies resolved by consensus with senior investigators.

Data were extracted into a structured spreadsheet following
Higgins’ methodology,?8 including study design, population char-

Table 1. Included studies.

acteristics, etiology and location of perforation, timing of diagno-
sis, treatment modality, need for radiologic drainage, antimicro-
bial and antifungal therapy, mortality, complications, reinterven-
tion, and length of hospital stay. Results of bias assessment were
summarized descriptively and visualized using bar and traffic-
light plots.29

The primary endpoint was overall mortality. Secondary end-
points included morbidity, leak or perforation closure, reinterven-
tion or treatment escalation, need for antimicrobial or antifungal
therapy, length of hospital stay, and readmission when available.

Study selection and characteristics

A total of 12 studies met the inclusion criteria. These included
retrospective case series and cohort studies reporting original clin-

Study type Population Main treatment Timing Mortality Limitations
of diagnosis
Stathopoulos et al., Clinical Adults with acute Endoscopic EVT Early 0% Retrospective;
202215 series  esophageal perforations small cohort
(selected non-septic)
Bauer et al., 199616 Clinical ~ Adults with spontaneous Surgery + ICU care Delayed 50% 2-case report;
series esophageal rupture fungal focus
complicated by fungal
sepsis
Shaqgran et al., 202417 Review Adult patients with Multiple NR NR  Narrative/systematic
esophageal perforation review
Kaman et al., 201018 Review Adults with Multiple NR NR Narrative review
esophageal perforation
Vuet al., 201919 Clinical ~ Adults with esophageal SIGET hybrid Early 0%  Small technical series
series perforation treated surgery
with SIGET
Nachira et al., 202420 Clinical ~ Adults with esophageal = Multidisciplinary Variable 1.7%  Large MDT cohort
series perforations and hybrid
postoperative leaks
managed in MDT
setting
Salminen et al., 200921 Clinical ~ Adults with iatrogenic SEMS Delayed 30% Delayed referrals

series or spontaneous
esophageal
perforations/anastomotic
leaks
Ben-David et al., Clinical Adults with acute SEMS algorithm Early 0% Early intervention
201122 series esophageal perforations
treated with SEMS
Thermann et al., Clinical ~ Adults with Boerhaave Surgery >12h 37.5% Severe sepsis com-
mon
200623 series syndrome
Matsuda et al., Case Adult patient with Conservative + clips Very early 0%  Highly selected case
200624 report early-diagnosed Boerhaave
syndrome
Saarnio et al., Clinical Adults with delayed Two-stage surgery Delayed 0% Complex delayed
200725 series esophageal perforation cases
undergoing two-stage
reconstruction
Sepesi et al., 201026~ Review  Adults with esophageal Multiple NR NR Narrative review
perforation

EVT, endoscopic vacuum therapy; ICU, Intensive Care Unit; NR, not reported; SIGET, suction isoperistaltic gastroesophagostomy tube; MDT, multidisciplinary team; SEMS,

self-expanding metal stents.
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ical data, as well as narrative or systematic reviews included solely
for contextual interpretation. Only primary clinical studies con-
tributed to outcome analysis. Study populations were heteroge-
neous, encompassing spontaneous esophageal perforation
(Boerhaave syndrome) and mixed etiologies, with varying degrees
of mediastinal and pleural contamination. Management strategies
ranged from conventional open surgery to minimally invasive,
endoscopic, hybrid, and conservative approaches.

Risk of bias

Overall, the risk of bias across the included clinical series was

judged as moderate to serious. The main sources of bias were con-
founding and selection bias related to retrospective design, small
sample sizes, and heterogeneous patient populations. Bias related
to outcome measurement was generally low, as clinically relevant
endpoints such as mortality, reintervention, and length of hospital
stay were clearly defined in most studies. No randomized con-
trolled trials were identified.

Primary endpoint: mortality

Reported mortality varied widely across studies and was
strongly influenced by the timing of diagnosis, disease severity,

[ Identification of studies via databases and registers
SR _
Records removed before
g screening:
§ Records identified from: LDnugllsc)ate records removed
g gata;bfses(én:of)mS) Records marked as ineligible
@ egisters by automation tools (n = 0)
2 Records removed for other
reasons (n =0)
R A4
Records screened Records excluded
—»
(n=300) (n = 246)
Y
Reports sought for retrieval .| Reports not retrieved
4 (n=54) | (n=0)
§
@ Y
Reports assessed for eligibility Reports excluded:
(n = 54) - Single discipline
management only 1 (n = 35)
Oncological population (n =
5)
Foreign body perforation (n =
2)
—
T Studies included in review
3 (n=12)
° Reports of included studies
= (n=12)

Figure 6. PRISMA flowchart.
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and treatment strategy. Early diagnosis and treatment were con-
sistently associated with favorable survival, with several early-
treated series reporting very low or absent mortality.!8.23 In con-
trast, delayed diagnosis beyond 48 hours was associated with
substantially higher mortality, reaching up to 30-50% in cohorts
including patients with advanced sepsis and extensive mediasti-
nal contamination.!6,21.23 Multidisciplinary series adopting struc-
tured minimally invasive and hybrid treatment algorithms report-
ed low mortality, whereas higher lethality was observed in
cohorts characterized by delayed referral and severe infec-
tion.20.21

Secondary endpoints
Morbidity

Infectious complications such as mediastinitis, pleural
empyema, pneumonia, and sepsis were frequently reported,
while non-infectious complications included persistent leaks and
fistula formation.20.21.23 QOverall morbidity was strongly influ-
enced by diagnostic delay and adequacy of source control.

Leak closure and technical success

High rates of leak or perforation closure were reported in
highly selected cohorts treated with endoscopic or hybrid strate-
gies. EVT achieved complete closure in most patients in dedicat-
ed series, often requiring multiple sessions.!5 SEMS-based strate-
gies showed variable success, with better outcomes in early-treat-
ed patients and inferior results in delayed or septic
presentations.21.22

Reintervention and treatment escalation

Reinterventions were common, particularly in complex
cases, and included repeat endoscopic procedures, surgical rein-
tervention, thoracoscopic debridement, and image-guided
drainage.15.20.21 Several studies reported escalation from initial
conservative or endoscopic management to surgery, emphasizing
the need for close monitoring.

Radiologic drainage

Radiologic and surgical drainage of mediastinal and pleural
collections represented a cornerstone of source control in hybrid
treatment strategies, particularly in patients with persistent col-
lections or fistulizing complications.20.21

Antimicrobial and antifungal therapy

Broad-spectrum antimicrobial therapy was universally used.
Invasive fungal infections were reported in critically ill patients
with prolonged ICU stays, extensive contamination, and prior
antibiotic exposure and were associated with increased morbidity
and mortality.16.20

Length of hospital stay

Length of hospital stay varied considerably, reflecting differ-
ences in disease severity and treatment complexity. Shorter stays
were reported in early-treated and minimally invasive
cohorts,!15.24 whereas prolonged hospitalization was observed in
patients with delayed diagnosis, severe sepsis, or need for staged
or repeated interventions.20.21.23
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Discussion

This systematic review highlights the evolving paradigm in
the management of Boerhaave syndrome and esophageal perfora-
tion, shifting from uniformly aggressive open surgery toward
individualized, multimodal treatment strategies delivered within
a multidisciplinary framework.!8.26 Across the included studies,
timing of diagnosis consistently emerged as the most relevant
prognostic determinant. Early recognition and prompt treatment
were consistently associated with improved outcomes, while
diagnostic delay correlated with increased morbidity and mortal-
ity.18.23

Modern management increasingly relies on a step-up inte-
grated approach combining surgery, endoscopy, interventional
radiology, and intensive care.!9:20 Endoscopic techniques such as
SEMS placement and EVT allow effective sealing of esophageal
defects and may facilitate organ preservation when combined
with adequate drainage and nutritional support.!522 However,
their success remains highly dependent on careful patient selec-
tion, early implementation, and effective control of sepsis, and
they should not be considered standalone therapies in unstable or
septic patients.

Radiologic and surgical drainage continue to play a crucial
role in achieving adequate source control, particularly in patients
with mediastinal or pleural collections.20.2! The frequent need for
reintervention reported across clinical series underscores the
dynamic and evolving nature of this condition and highlights the
importance of continuous reassessment and treatment escalation
within specialized multidisciplinary teams.

Infection control represents another key component of man-
agement. Invasive fungal infections, although not universally
reported, constitute a severe complication in critically ill patients
and may significantly impact outcomes.!6 Evidence from multi-
disciplinary series supports early microbiological surveillance
and a low threshold for antifungal therapy in patients with per-
sistent sepsis following esophageal perforation, particularly in
the presence of a prolonged ICU stay or extensive
contamination.20

Overall, the available evidence supports early diagnosis, mul-
tidisciplinary decision-making, and tailored use of minimally
invasive and organ-preserving strategies. The favorable outcome
of the presented case, achieved through sequential surgical, endo-
scopic, and radiologic interventions, exemplifies the effective-
ness of this contemporary step-up approach in the management
of complex Boerhaave syndrome.

Limitations

This study has several limitations that should be acknowl-
edged. First, the available evidence on Boerhaave syndrome is
inherently limited by the rarity of the condition. Consequently,
the included studies were predominantly retrospective case series
or cohort studies with small sample sizes and heterogeneous
patient populations, treatment strategies, and outcome reporting.
This heterogeneity precluded meaningful quantitative pooling of
results and limited the feasibility of formal meta-analysis.

Second, substantial clinical heterogeneity was observed
across studies with respect to the etiology of perforation, timing
of diagnosis, severity of sepsis, and extent of mediastinal and
pleural contamination. These factors are well known to influence
outcomes independently of the treatment modality and may act as
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important confounders, contributing to the moderate to serious
risk of bias identified in the ROBINS-I assessment.

Third, outcome reporting was inconsistent, particularly for
secondary endpoints such as morbidity, reintervention rates,
antimicrobial and antifungal therapy, and length of hospital stay.
In several studies, these variables were incompletely reported or
described only qualitatively, limiting direct comparison between
treatment strategies. In addition, multidisciplinary management
was often described as part of institutional practice rather than
formally defined or standardized, making it difficult to isolate the
effect of individual therapeutic components.

Finally, publication bias cannot be excluded, as successful or
innovative multidisciplinary and minimally invasive approaches
may be preferentially reported, while unfavorable outcomes or
failed conservative strategies are less likely to be published.

Despite these limitations, the present systematic review pro-
vides a comprehensive and contemporary synthesis of the avail-
able evidence and highlights consistent patterns supporting early
diagnosis, individualized decision-making, and coordinated
multidisciplinary care in the management of Boerhaave syn-
drome.

Conclusions

Boerhaave syndrome continues to represent a high-risk surgi-
cal emergency, requiring prompt recognition and timely, adapt-
able, patient-centered management. This study supports a multi-
disciplinary treatment framework incorporating surgical, endo-
scopic, and radiologic techniques. When feasible, minimally
invasive approaches, such as laparoscopic repair, VATS, and
SEMS placement, may provide meaningful clinical advantages in
selected patients. Interdisciplinary collaboration is crucial not
only for operative planning but also for antimicrobial steward-
ship, nutritional support, and imaging-guided interventions. A
coordinated, step-up strategy delivered by experienced multidis-
ciplinary teams should be considered the contemporary standard
of care for managing complex esophageal perforations.
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