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Abstract

Boerhaave syndrome (BS) is a rare but potentially fatal condi-
tion. Although surgery is considered the standard treatment,
endoscopic therapy has acquired an important role as a min-
imally invasive management approach. The authors de-
scribe 2 cases of middle-aged male patients, presenting with
spontaneous esophageal perforation after severe straining
and vomiting. In the first case, the patient presented with a
bone impaction in the upper esophagus successfully re-
moved by rigid esophagoscopy. After the procedure, a chest
X-ray/cervicothoracic computerized tomography scan (CT)
showed a left hydropneumothorax and pneumomediasti-
num with oral contrast leak at the lower esophagus. In the
second case, the patient presented to the Emergency De-
partment with severe chest pain after an episode of vomit-
ing. The CT showed a massive pneumomediastinum, subcu-
taneous emphysema, and an oral contrast leak compatible
with BS. The patient was initially submitted to surgical su-
ture, but contrast extravasation persisted after 12 days. After

multidisciplinary team discussion of both patients, an upper
gastrointestinal endoscopy was performed, which revealed
pericentimetric wall defects at the distal esophagus. These
were successfully closed using an over-the-scope clip (OTSC).
After at least a 9-month follow-up, patients have remained
clinically well with no relapse. The authors highlight the se-
verity of these clinical cases and the endoscopic option that
proved to be decisive in addressing BS. The favorable out-
comes suggest a role for the OTSC approach in closing spon-
taneous esophageal perforation both as first-line and as res-
cue therapy after a surgical failure.
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Resumo

A sindrome de Boerhaave (SB) é uma entidade rara, mas
potencialmente fatal. Embora a cirurgia seja o tratamento
padrao, o tratamento endoscépico tem adquirido um pa-
pel importante como opgao minimamente invasiva. Os
autores descrevem dois casos de doentes do sexo mascu-
lino de meia-idade, que apresentaram perfuracdo es-
ofagica espontanea apds esforco emético intenso e vomi-
tos. No primeiro caso, o doente apresentou impactacao
de um osso no eséfago superior, que foi removido com
sucesso por esofagoscopia rigida. Apds o procedimento,
o doente realizou radiografia de térax e tomografia com-
putorizada (TC) cervico-toracica que evidenciou hidro-
pneumotdrax esquerdo e pneumomediastino com ex-
travasamento de contraste oral ao nivel do eséfago infe-
rior. No segundo caso, o doente apresentou-se no Servico
de Urgéncia com toracalgia intensa apés episédio de
vomito. A TC mostrou pneumomediastino exuberante,
com enfisema subcutaneo e extravasamento de con-
traste oral compativel com SB. O doente foi inicialmente
submetido a rafia cirdrgica, mas o esofagograma ao 12°
dia mostrou persisténcia de extravasamento do con-
traste. Apés discussao em reuniao multidisciplinar, am-
bos os doentes realizaram endoscopia digestiva alta, com
visualizacao de orificios pericentimétricos no eséfago dis-
tal, encerrados com sucesso com a aplicacao de clip over-
the-scope (OTSC). Apds seguimento de pelo menos 9 me-
ses, os doentes permaneceram clinicamente bem, sem
evidéncia de recidiva. Os autores destacam a gravidade
desses casos clinicos, bem como a opc¢ao endoscépica
que se mostrou decisiva no tratamento da SB. Os resulta-
dos favoraveis sugerem um papel para a abordagem com
OTSC no tratamento da perfuracao esofagica espontanea,
tanto como tratamento de primeira linha, como terapéu-
tica de resgate apds faléncia do tratamento cirurgico.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Spontaneous esophageal perforation, known as Boer-
haave’s syndrome (BS), is a predominantly longitudinal
perforation of the distal esophagus due to forceful emesis.
It is associated with a high mortality rate (20-40%) due to
delay in recognition and treatment [1]. The classical triad
of subxiphoid retrosternal pain, vomiting, and subcuta-
neous emphysema is present in only a few patients, pos-
ing a difficult diagnostic challenge. In fact, in a few pa-
tients, the injury occurs silently, without any relevant
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medical history [2]. The esophagogram may aid diagno-
sis, but it has a false-negative rate of 10%. In such cases,
CT with orally administered water-soluble contrast pro-
vides the best diagnostic tool [3].

The BS management includes the resolution of the
source of the infection, thoracic and mediastinal debride-
ment, and surgical or nonsurgical closure of the defect.
With the development of endoscopic procedures during
the last decades, endoscopy represents a minimal or sig-
nificantly lower burden in the diagnosis of BS and its
treatment [4]. Endoscopic stenting and over-the-scope
clip (OTSC) have been reported as an alternative to sur-
gery in selected cases, with good results [5]. Here, we re-
port 2 cases of successful endoscopic management of a
spontaneous esophageal rupture using OTSC.

Case Reports

Case 1

A 49-year-old man was transferred from a peripheral hospital
following an episode of meat bone impaction during lunch which
could not be removed by upper gastrointestinal endoscopy (UGE)
on that Unit. The impaction was associated with spontaneous and
self-induced retching. The patient was submitted to a rigid esoph-
agoscopy under deep sedation with successful removal of the bone
located immediately below the superior esophageal sphincter, with
no evidence of severe wall damage. During the first day of recovery,
the patient developed left and anterior severe thoracic pain associ-
ated with respiratory failure. Initial chest radiography revealed a
left-sided pleural effusion and pneumothorax (Fig. la). Broad-
spectrum antibiotics and oxygen therapy were immediately start-
ed. A thoracic catheter was inserted, allowing the drainage of a
cloudy serous fluid with increased amylase, and positivity to meth-
ylene blue challenge, suggestive of a gastrointestinal tract perfora-
tion. Oral contrast cervicothoracic CT confirmed pneumomedias-
tinum and left empyema with contrast leak at the lower esophagus
level (Fig. 1b). After a multidisciplinary meeting, a UGE was per-
formed on the 4th day, showing superficial laceration at the prox-
imal esophagus related to the recent impaction and a 10-mm re-
cent esophageal perforation in the distal esophagus (Fig. 1c). An
11-mm t-type OTSC (Ovesco, Tiibingen, Germany) was selected.
The perforation edges were grasped and captured into the cap us-
ing a harpoon device (OTSC anchor®) (Fig. 1d). The clip was then
released and the perforation hole was successfully closed (Fig. 1e).
On the fourth day after clipping, an esophagogram showed no leak,
and oral intake was started. The patient was discharged on the 15th
day postendoscopic closure, clinically well with resolution of em-
pyema. Three months later, revision UGE revealed OTSC in situ
(Fig. 1f) with effortless passage into the stomach. The patient re-
mains clinically well on a complete diet.

Case 2

A 50-year-old man with no relevant medical history was admit-
ted to the Emergency Department with severe chest pain after an
episode of vomiting. A cervicothoracic CT showed an exuberant
pneumomediastinum, extending to the muscular planes of the neck
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Fig. 1. a Chest radiography showing left pneumothorax and pleu-
ral effusion, with complete opacification of the left hemithorax and
the trachea shifted to the right. b Cervicothoracic CT revealed an
oral contrast leak at the distal esophagus (arrow). ¢ Upper gastro-
intestinal endoscopy showing a hole in the distal esophagus. d Per-

Fig. 2. a Cervicothoracic CT showing oral contrast extravasation
from the esophagus into the mediastinum (arrow) and bilateral
pleural effusion (arrowheads). b Esophagogram performed 12
days after surgery showing persistence of oral contrast extravasa-
tion (arrow) near the left distal esophagus wall. ¢, d Endoscopic
view of two adjacent holes in the distal esophagus, being possible
to look at some suture points. e Holes’ edges being pulled by OTSC
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foration’s edges were captured with the OTSC anchor® into the
cap, before clipping. e Perforation hole was successfully closed us-
ing OTSC. f Three months later, UGE revealed OTSC in situ, with
no signs of esophagus obstruction.

anchor® into the cap, before clipping. f Esophagus after OTSC ap-
plication, encompassing both holes. g Ten days postprocedure
esophagogram showing OTSC in situ (arrow) with no contrast ex-
travasation or signs of esophagus obstruction. h Nine months
postprocedure esophagogram with no signs of OTSC, esophageal
leakage, or esophageal stricture.
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and presenting subcutaneous emphysema. The passage of oral con-
trast to the mediastinum confirmed the diagnosis of BS (Fig. 2a).

The patient was initially submitted to surgical treatment, with
esophageal suture and drainage of the mediastinum. Thereafter, he
was admitted to the intensive care unit, under invasive mechanical
ventilation, antibiotics, and prolonged need for aminergic support.
On the 12th day, an esophagogram showed persisting contrast
leakage from the left wall of the distal esophagus in close commu-
nication with the multicapillary drain placed in the mediastinum
(Fig. 2b). A UEG was performed showing two adjacent holes at the
level of the distal esophagus, the largest with 12 mm of diameter,
through which it was possible to observe suture points and the
multicapillary drain (Fig. 2c, d).

It was decided to close it with 11 mm t-type OTSC using the
OTSC anchor® with complete closure encompassing both holes
(Fig. 2e). At the end of the procedure, a mild reduction of the
esophageal lumen at the OTSC level was observed (Fig. 2f).

There was a favorable clinical and analytical response in the
following days, with the progressive withdrawal of all supportive
measures. After 10 days, the esophagogram revealed the OTSC in
place and no signs of contrast leakage (Fig. 2h). The patient was
discharged after 15 days tolerating an oral diet. Nine months after
the procedure, the patient was asymptomatic and repeated an
esophagogram and cervicothoracic CT, showing no signs of esoph-
ageal leakage or OTSC presence.

Discussion

Although no consensus exists regarding the best strate-
gy, the current treatment of BS should be fitted to the pa-
tient’s presentation, the type and extent of the rupture, the
delay to the diagnosis, and the consequent viability of the
esophageal wall [4]. Conservative management includes in-
travenous broad-spectrum antibiotics, restriction of oral
intake, derivation of nasogastric content, pain control, gas-
tric acid suppression, and hemodynamic monitoring and
support. However, due to the high mortality associated with
BS, an exclusive conservative approach can only be consid-
ered plausible under the following conditions: perforation
already 5 days old and absence of signs of severe sepsis,
esophagogram showing a contained perforation that drains
freely back into the esophagus, and absence of contamina-
tion in the pleural space [6]. Unfortunately, this is hardly
the rule, frequently occurring a more severe presentation
and a worse prognosis due to septic complications.

Classical surgical intervention consists on open primary
esophageal repair (laparotomy and/or thoracotomy). Gen-
eral principles of this approach include excellent exposure,
debridement of nonviable tissue, closure of the defect, use
of buttress to reinforce esophageal sutures, and adequate
tube drainage. Overall mortality after open surgery for
esophageal perforation is around 20%; however, prompt
surgical intervention can reduce that mortality by 50% [7].
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Less invasive techniques in the setting of esophageal
surgery, such as laparoscopy and left video-assisted tho-
racoscopy, may be beneficial in minimizing operative
surgical trauma, reducing postoperative pain, improving
ventilation, and facilitating early mobilization. Early pre-
sentation, stable vital signs, and expertise of the surgical
team are required [4].

Given the increasing improvements in advanced im-
aging, diagnosis, and therapeutic techniques, endoscopic
treatment has become an effective and valid alternative to
surgery in many clinical conditions, including BS in se-
lected patients. Most data about the endoscopic approach
to esophageal perforation come from the endoscopic
management of iatrogenic perforation during endoscop-
ic procedures. The most decisive factor in the selection of
endoscopic modality seems to be the size of the esopha-
geal wall defect. Through-the-scope clips have shown to
be effective for small defects (less than 10 mm), while
OTSC can be applied in moderate-size perforations up to
20 mm. Larger perforations in the mid and lower esopha-
gus can be managed with the temporary placement of
self-expandable metal stents [8].

Endoscopic vacuum therapy (EVT) and more recently
endoscopic suturing should also be considered in larger
defects. EVT uses negative pressure to absorb secretions
and promote wound healing by secondary intention, hav-
ing proved to be especially useful in patients with postop-
erative anastomotic leaks. The evidence on endoscopic
suturing is still scarce and there are technical difficulties
in applying it to the esophagus [9, 10].

Early perforations (those diagnosed within 24 h) are
described as having the best outcomes, as tissues have no
edema, facilitating defect closure, and there is no active
bacterial infection in the thoracic cavity or mediastinum.
Therefore, apart from the perforation size, the timing of
the intervention and the presence of inflammation or
poor surrounding tissue quality with ischemic/necrotic
wound edges may be relevant factors to take into account
in the selection of the endoscopic approach. Even so,
there are no comparative studies between different endo-
scopic modalities.

Concerning BS, case series also demonstrate that en-
doscopic management represents a valuable option [11,
12]. Table 1 summarizes the main characteristics and pa-
tients’ outcome of several case reports of BS managed
with OTSC published over the last decade, emphasizing
the efficacy of the procedure with no reported direct com-
plications [13-23].

In the 2 cases presented, the size of the perforations
(and the complexity in case 2), the time elapsed since the
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presumed occurrence and the associated thoracic mani-
festations, led to the choice of OTSC as the most adequate
approach to secure an effective transmural closure. How-
ever, a self-expandable metal stent has also proven to be
appropriate in this context, covering esophageal leaks and
preventing fistula formation. Furthermore, with the pos-
sible exception of EVT, the endoscopic management of
BS complicated with mediastinal or pleural collections
should always be combined with percutaneous or surgical
drainage of the extraesophageal contamination, as was
the case [4]. In conclusion, the standard of care for pa-
tients with BS should be based on a multidisciplinary and
case-to-case personalized approach including conserva-
tive, endoscopic, and/or surgical treatment. Our case re-
port highlights that esophageal defect closure with OTSC
may be a suitable minimally invasive option in a delayed
scenario of BS, both as primary and rescue therapy, pro-
vided that it is technically feasible and mediastinal or
pleural infection are sought and adequately drained.
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