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INTRODUCTION

pontaneous rupture of the esophagus is
also known as Boerhaave syndrome after

the Dutch physician who first described it
in 1724." Historically, Boerhaave syndrome was
considered uniformly fatal.

Boerhaave syndrome is a rare entity and is
typically seen in middle-aged men after heavy
food or alcohol intake, occurring in about 3 per
1,000,000 patients per year.>

The sudden rise of intraesophageal and
intraabdominal pressure against a closed glottis
creates a severe pressure gradient across the
mediastinum, where the intrathoracic pressure
gradient is very low during retching. This, along
with dyssynergia between the upper and lower
esophageal sphincters, produces a wall stress that
results in a full thickness tear - usually occurring
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along the left posterolateral distal esophagus at the
level of the gastroesophageal junction. (Figure 1)
Subsequent leakage of luminal contents into the
surrounding tissue, if untreated, leads to sepsis,
organ failure, and death.**

Classically, Boerhaave syndrome presents
as Mackler’s triad: vomiting, chest pain, and
subcutaneous emphysema.’ One-third of patients
present atypically.” Mortality has historically been
high and often ranges from 15% to 42%, but is
lower in the modern era.®’

There has been a paradigm shift in the
management of Boerhaave syndrome over the
last decade. Earlier, the disorder was treated
exclusively with surgery; however, it is now
managed with a multidisciplinary approach and
thoracic surgical interventions are rarely needed.
The overall prognosis is largely determined by
prompt diagnosis and treatment. Survival falls
dramatically when treatment is delayed beyond

24 hours.®
(continued on page 28)
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The Pittsburgh Esophageal Perforation Severity
Score (PSS) was originally validated for all causes
of esophageal perforation and is a useful tool
to stratify risk.” The score was seen to perform
particularly well in the Boerhaave syndrome
subgroup (119) in a multinational multicenter
retrospective cohort study (1990-2014), done on
288 adults with esophageal perforation.

The PSS assigns points to clinical variables for
a maximum score of 18 and classifies patients as
low risk (<2), intermediate risk (2—5), or high risk
(>5) for death and major complications. Higher PSS
values correlate with longer diagnostic delay, favors
operative rather than conservative management,
predicts increased need for ICU care, prolonged
length of hospital stay, and higher in-hospital
mortality.'’ These findings were corroborated in a
retrospective single-center cohort of 56 patients,
21.4% of whom had Boerhaave syndrome.!!

Other Esophageal Conditions

Predisposing to Boerhaave Syndrome
Boerhaave syndrome may arise in an esophagus
that is structurally or functionally abnormal as can
be seen in patients with achalasia, eosinophilic
esophagitis (EOE), benign strictures, malignancy,
and esophageal varices.!” These underlying
conditions affect treatment selection and prognosis.
In patients with EOE, chronic inflammation leads
to remodeling which weakens the esophageal wall
and predisposes the patient to transmural rupture.'
On the other hand, high intraluminal pressures
along with impaired emptying in patients with
achalasia, predispose the esophagus to rupture
spontaneously.'*

Atypical and High-Risk

Presentation in Boerhaave Syndrome

Atypical and high-risk presentations often occur
in older or patients with comorbidities. In a
retrospective series on 18 hospitalized patients in
Turkey, up to one-third of esophageal perforations
were initially misdiagnosed as acute coronary
syndrome, pulmonary embolism, aortic dissection,
perforated peptic ulcer, pancreatitis, pneumonia,
or acute hepatitis. This led to delays in definitive
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Figure 1. Deep, full thickness tear in the posterior
distal esophagus in a patient with Boerhaave
syndrome.

treatment and higher mortality."> A multicenter
study in Belarus on 103 hospitalized patients 31
% of the patients were misdiagnosed initially as
perforated peptic ulcer, pneumonia, pancreatitis,
or acute hepatitis. Several patients underwent
unnecessary laparotomy or other procedures.'®

Physical Exam/Prognosis and Diagnosis

The majority of patients with Boerhaave syndrome
present with chest pain. Other signs may include
fever, dyspnea, diaphoresis, and subcutaneous or
mediastinal emphysema. Up to one-fifth of cases
are initially misdiagnosed.'® Various studies have
determined the prognostic factors for Boerhaave
syndrome. Older age, significant comorbidities,
leukopenia, high CRP, larger tears, thoracic abscess
or pleural contamination, overt sepsis, high ASA
class and delayed treatment were consistently
associated with worse outcomes.'*

Diagnosis

Retrospective studies support CT-based strategies
as first-line imaging. It has a near-100% sensitivity
and negative predictive value for ruling out
perforation.”’?! CT-esophagography has been
shown to be an excellent tool to rule BS in
prospective series.”*?* It directly shows contrast
leaks and peri-esophageal collections. Water-
soluble contrast esophagography remains a useful
complementary test, especially to clarify equivocal
CT findings.”
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Figure 2a. Deep, full thickness posterior lateral
tear just above the gastroesophageal junction in
a patient with Boerhaave syndrome.

Management
Historically Boerhaave syndrome has been
managed almost entirely with urgent open surgery
(primary repair or esophagectomy plus wide pleuro-
mediastinal drainage). Early primary repair was
associated with reduced leaks, but was maximally
invasive and irreversible.?** Modern management
has shifted to a multimodal, minimally invasive
approach with surgery being reserved for a small
minority of cases. In a retrospective cohort study
on 80 patients in Germany, patients treated via
endoscopic approaches achieved similar survival
with less morbidity compared to those who
underwent emergency surgery.?
Thoracoscopic/laparoscopic/trans-hiatal
approaches are far less frequently employed
today, with most patients undergoing endoscopic
management as first line therapy.?**

Stents

Stents have been used for Boerhaave syndrome
dating back to 2001.% Fully covered and partially
covered metal stents as well as plastic esophageal
stents have been used (although plastic esophageal
stents are now obsolete). (Figures 2 and 3) A
systematic review and meta-analysis in 2024
across 18 observational studies on 171 patients
with spontaneous esophageal perforations (mostly
Boerhaave syndrome patients) reported that
closure was achieved in 90/110 patients (82%).
In the weighted pooled analysis, the closure rate
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Figure 2b. Same patient after placement of a fully
covered esophageal stent which successfully
treated the injury.

was 86% (95% CI 77-93%). In the same analysis,
failure with stents was reported for 27/160 (17%)
with a pooled failure rate of 14% (95% CI 7-22%).
Weighted mortality was 6% (95% CI 2—13%).%

In a more recent single center study from
Norway that reported on 17 consecutive patients
with Boerhaave syndrome (2015-2022), overall
outcomes were good. 14 self-expanding metal
stents (SEMS) including 12 partially covered and
2 fully covered were utilized. Perforations sealed
initially with stent alone in 10, endoscopic vacuum
therapy (EVT) alone in 3, and combined stent and
EVT in 4 patients. All defects were endoscopically
sealed within 12 h of arrival. Mortality was reported
only in one patient, however complete endoscopic
healing was reported in all surviving patients.

With regards to adverse events, early leakage
was reported in 10 patients and 4 patients needed
repeat stenting for persistent leaks. Stent migration
was reported in 4 patients. Long term adverse
events included stricture formation in three patients.
Transthoracic drainage via IR was needed in 15/17
patients.**

In a single-center retrospective series from a
Dutch tertiary referral center on 21 consecutive
Boerhaave syndrome patients, stent-related adverse
occurred in 7/19 (37%) stented patients; 3 of these
7 were migrations (two required endoscopic
repositioning, one removal).?

Delayed stent migration has been reported
as well with a case report of tracheoesophageal
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Figure 3a. Large esophageal defect after failed,
repeated attempts at surgical repair of Boerhaave
syndrome. The pleura of the left lung is visible
through the large defect, as are sutures.

fistula forming after multiple stent placements,
perforations, diversion, and gastric pull-up for
Boerhaave syndrome.* Another case of small
bowel obstruction was seen in a patient with
Boerhaave syndrome who was treated with a fully
covered esophageal metal stent that had migrated
to the jejunum.?’

EVT

Endoscopic vacuum therapy (EVT) makes use of
continuous negative pressure to drain and collapse
an esophageal defect so it can granulate and heal.
There are two types of EVT. One is the classic open-
pore polyurethane foam, commercially available as
Eso-SPONGE / Endo-SPONGE (Boston Scientific,
Massachusetts, U.S.A.), the other is an open-pore
film sponge (OFD), commercially available as
Suprasorb (Lohmann & Rauscher International
GmbH & Co. KG, Rengsdorf, Germany). The
Endo-SPONGE is mounted on a nasogastric or
drainage tube. Then it is placed endoscopically
either inside the esophageal lumen across the defect
or in the peri-esophageal cavity. A vacuum pump
(typically =80 to —150 mmHg) is connected to
either of the tubes. It provides constant suction
that evacuates pus and secretions, and stimulates
granulation and reepithelization. The device
needs to be exchanged every 2—4 days until the
cavity has collapsed.*® OFD uses a thin open-pore
drainage film wrapped around a nasogastric tube,
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Figure 3b. Same patient after placement of a fully
covered esophageal stent which successfully
treated the injury.

which is often double lumen in design. Its smaller
diameter can be passed through narrow strictures
or be placed nasally. One lumen is connected to
suction and the other can be used for feeding or
decompression.*

The first use of EVT to treat patients with
Boerhaave syndrome was reported in Germany
in 2014. Heits et al. published a single center
retrospective series on 10 patients with benign
esophageal perforation including 5 Boerhaave
syndrome patients who were treated with EVT as
the first line therapy. They used the Endo-Sponge
system with a of mean 5.4 sessions (2-12) over 19
days. Six patients started EVT within 24 h and four
started after 24 h. Delayed initiation of treatment
was associated with significantly longer EVT
duration and hospital stay. Complete endoscopic
healing was seen in 8/10 patients. Failure was
reported in two patients with one requirement
placement of a covered stent to speed closure.
Hospital mortality was 10% though the cause was
from cardiovascular collapse after successful EVT.
8/10 patients required pleural drainage either with
IR or video-assisted thoracoscopic surgery (VATS).
The authors strongly advocated the routine use of
CT after placement to look for fluid collections
that would warrant additional external drainage.*®

Loske et al. used EVT to demonstrate a
complete, organ preserving closure in a patient
with Boerhaave syndrome. They started with the
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Figure 4a. Linear posterior lateral perforation in
a patient with Boerhaave syndrome. The patient
had significant pneumomediastinum but no fluid
contamination.

standard open-pore polyurethane foam drains; then
when the perforation had shrunken to a narrow
canal, they switched to OFD, allowing continued
EVT through the tiny opening.*® A similar case
highlighted EVT’s role as a salvage modality after
failed primary closure and T-tube drainage.*'

A systematic review and meta-analysis
analyzing the efficacy and safety of EVT for
esophageal luminal defects, including post-surgical
anastomotic leaks and transmural perforations
(spontaneous or iatrogenic), included 15 single
center retrospective cohort studies. A total of 366
patients were included, of which 17.8% were
Boerhaave syndrome patients. Clinical success was
defined as complete closure of the esophageal defect
and was achieved in 87.95% of all patients (95%
CI 84.46-91.05%) for all indications. On subgroup
analysis it was 88.89% (95% CI 83.22-93.51%)
for full-thickness perforations (spontaneous and
iatrogenic). The mean duration of treatment was
16.2 days (95% CI 12.6-19.9), with a mean number
of 4.6 (95% CI 3.7-5.5) sponge exchanges per
patient at a typical interval of 3.7 days (95% CI
3.4-4.1). The attributable mortality of EVT was
4.2% (95% CI12.3-6.6). Any EVT-related AE was
12.6% (95% CI 10.3—14.7), stricture/dysphagia on
follow-up was 5.5% (95% CI 2.1-7.8) and mean
sponge migration was 2.6 episodes per patient.
8.5% of patients also received adjunctive SEMS
placement in combination with EVT.*
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Figure 4b. Same patient after closure of the defect
with three through-the-scope clips. The perforation
was fully closed after endoscopic intervention.

A 2025 retrospective study was performed
to assess the efficacy of EVT in a dedicated
cohort of Boerhaave syndrome. The retrospective
multicenter German study of 57 patients with
Boerhaave syndrome treated their patients with
either EVT (25/57), stents (SEMS) (15/57)
or surgery (14/57). The authors used standard
intraluminal or intracavitary sponge/open pore
drains with negative pressure. The median duration
of treatment with EVT was 17 days (1-84) with a
median cycle of 3 exchanges (0-21). Primary EVT
success was achieved in 80% of patients, whereas
in the non EVT group success was 43.8% and
success for those treated with stents only 26.7%.
On multivariable analysis, primary EVT was
independently associated with treatment success.
EVT failure was documented in 5/25 (20%), two
patients died during EVT and three required stents
or surgery. In-hospital mortality was 8% with
EVT, 14% with surgery, and 33% with stenting.
EVT should be concomitantly paired with pleural
drainage. Forty-two percent of patients underwent
percutaneous drainage or VATS, highlighting the
fact that EVT often needs to be performed alongside
other very invasive interventions.*

True head-to-head studies comparing the
different endoscopic modalities specifically in
Boerhaave syndrome are lacking, likely due to
the emergent nature of the disorder. The largest
comparative data come from a single center
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retrospective German study on 71 esophageal
leaks, which included only three patients with
Boerhaave syndrome. They treated their patients
with either SEMS or EVT. In this study EVT was
preferentially used for larger defects (> 9 mm in
size) whereas the stented group had leaks of smaller
size. The median duration of therapy was 23 days
for the EVT group and 33 days for the stented
group. EVT achieved a significantly higher leak
closure rate (84.4% vs 53.8%, p < 0.05). Adverse
events were higher in the stented group with 28%
developing strictures and 15% experiencing stent
migration. The EVT group had significantly fewer
strictures (9.4%) and a low sponge dislocation
rate (2.3%).** EVT therapy, it should be noted, is
very cost and labor intensive requiring multiple
procedures per patient in a short period of time,
which not all patients can tolerate.

VAC Stents
The main underlying challenge in the management
of Boerhaave syndrome is prevention and treatment
of mediastinal sepsis. Stents are often effective
if placed very soon after the injury occurs and
before any appreciable fluid collection has
developed. Patients with fluid collections may
need drains regardless of what other therapies are
applied. Negative-pressure endoscopic therapies
provide continuous drainage, healing and allow
for endoscopic re-assessment.* Vacuum-assisted
stent systems (VACStent GmbH., Germany)
combine the benefits of covered stents and EVT
by maintaining luminal patency and encouraging
early oral intake. VACStent consists of a fully
covered self-expanding nitinol stent (similar size
to a standard FCSEMS) with a black open-pore
polyurethane foam in the mid-portion of the stent.
A thin drainage tube exits proximally from the
stent-sponge complex to connect to an external
vacuum pump. Continuous negative pressure (-80
to -125 mm Hg) pulls the esophageal wall and
leak cavity firmly against the sponge sleeve. The
combined mechanism allows sealing of the defect
with luminal diversion and continuous drainage of
the periesophageal cavity. The negative pressure
draws the wall snugly on to the sponge, which helps
anchor the device and lowers the risk of migration
compared with a standard fully covered stent.*®
A systematic review on 65 patients with 10
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Boerhaave syndrome used VAC Stents for treating
esophageal and GEJ transmural defects. Most
patients needed a total of 1-3 VAC Stents. The
mean duration of therapy was 8.8 +-8.3 days (5
to 14 days) and the average interval for changing
the VAC Stent was 5.3 days (2-8). Shorter duration
and fewer exchanges may improve patient comfort.
Clinical success was noted in 50/65 patients (77%).
23% needed additional intervention mostly with
further EVT or surgery.*’

Similar outcomes were reported in another
retrospective case series on the use of VAC Stents
in seven patients, of which one had Boerhaave
syndrome. The patient required three VAC Stents,
with successful closure after 21 days.*® Although
early data suggest VAC Stent is effective, with
shorter treatment, fewer exchanges, and earlier
oral intake, robust comparative data with standard
EVT is still lacking.

TTS (through-the-scope) Clips

and Over the Scope Clips (0TSC)

Clips in the context of Boerhaave syndrome have
been used for many years. (Figure 4) They have a
clinical efficacy of more than 90% in small (<1-
1.5 cm), sharply demarcated perforations with
minimal contamination.* The defects in patients
with Boerhaave syndrome are often large with
edematous, and may have necrotic ragged edges
making them difficult to be approximated by
OTSC.

OTSC and TTS have been reported in case
series of early contained Boerhaave syndrome or
as an adjunct modality.>*"!

A case report described how a 2.5 cm Boerhaave
syndrome tear was successfully sealed by combining
an OTSC with a fully covered self-expanding
metal stent. The stent was endoscopically sutured
in place to prevent migration. These modalities
were combined with aggressive thoracic drainage.>

In a single center series on 14 Boerhaave
syndrome patients, 10 were treated primarily with
surgery and two with endoscopic therapy and the
others with conservative approaches. Overall,
7/14 required SEMS and 3/14 needed OTSC as
an adjunct together with thoracic drainage. Primary
surgery alone achieved a clinical success rate of
50% whereas endoscopic therapy had 85% clinical

(continued on page 34)
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success. No patient needed additional surgery and
only one death was reported after endoscopy.>

In a case report, a recurrent fibrotic Boerhaave
syndrome tear (third transmural rupture) was
successfully treated with OTSC and SEMS.>*

TTS to treat Boerhaave syndrome has been
described only in a handful of case reports. A
case series described three patients with contained
perforations and these were successfully treated
with immediate clipping at presentation. However,
the authors advised their use only for short linear
defects.”

CONCLUSION

Outcomes in patients with Boerhaave syndrome
are mostly driven by early diagnosis with
prompt control of mediastinal sepsis. With
the recent advances in therapeutic endoscopy,
management has shifted more towards minimally
invasive approaches via endoscopy with possible
percutaneous catheter drainage, while surgery is
needed in only a minority of cases.

No single approach is ideal for every patient.
Combined approaches are often required, especially
in patients with complex injuries. Observational
cohorts have shown that EVT is an emerging
option especially for large, contaminated leaks.
It has higher closure rates and fewer strictures
compared to conventional stenting alone and can
be combined with stents as needed. SEMS and
VAC Stent systems permit early oral intake with
a shorter treatment course. OTSC and TTS clips
are often used in patients with early, well-localized
perforations with minimal contamination. l
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