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Abstract

Boerhaave's syndrome refers to the spontaneous trans-
mural rupture of the esophagus. Primary repair may
be performed in patients who present within 24 h of
perforation, and such cases have the best outcomes as
most complications have not yet developed. However,
the treatment of late perforations remains controver-
sial. Various approaches and strategies to repair late
perforations have been described in the literature, but
there is no uniform approach. We present a case of
Boerhaave’s syndrome in which the patient underwent
surgical repair 48 h after the acute event and was sub-
sequently treated successfully. The initial approach in-
cluded direct esophageal repair, a drainage series, and
nutritional support via a feeding jejunostomy. Although
the repair site was subsequently disrupted, the patient
showed complete healing of the perforation after three
weeks. We consider that our surgical treatment strat-
egy is safe and technically feasible, and appears to be
a promising alternative approach for the treatment of
patients with late Boerhaave’s perforation.
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Core tip: Boerhaave's syndrome refers to the spontane-
ous transmural rupture of the esophagus. The success-
ful treatment of Boerhaave’s syndrome remains very
challenging for surgeons, especially cases involving
late perforations. Various strategies to repair late per-
forations have been previously described, but there is
no uniform approach. We present a successful surgical
strategy in a case of Boerhaave's syndrome with late
perforation, which involved surgical repair of the per-
foration and a series of drainage procedures. We con-
sider that our strategy is safe and technically feasible,
and appears to be a promising alternative approach for
late Boerhaave’s perforation.
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INTRODUCTION

Boerhaave’s syndrome, or spontaneous esophageal rup-
ture, is a life-threatening condition characterized by the
disruption of the distal esophagus due to a sudden force-
ful vomiting-induced increase in the internal esophageal
pressurem. In such cases, there is often a significant delay
between perforation and treatment, leading to chemical
and bacterial mediastinitis followed by sepsis and multi-
organ failure. Most studies describe a high mortality rate
of 14%-40%"". Generally, prompt surgical repair and
drainage are the gold standard treatments for cases of
carly perforation™”. However, the treatment modalities
for the cases of late perforation remain controversial®.
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Figure 1 A gastrografin swallow, showing extravasation of contrast in the left chest (arrow) (A), computed tomography of the chest with oral contrast,
demonstrating a lower left esophageal tear with mediastinal leakage of oral contrast medium (arrow) and a left pleural effusion (B).

In addition, when the appropriate drainage procedure
is not followed in these cases of late perforation, severe
complications may develop, which may lead to a high
mortality rate. We present herein a successful strategy for
the surgical treatment of a case of Boerhaave’s syndrome
with late perforation, which involved surgical repair of
the perforation and a series of drainage procedures.

CASE REPORT

A 45-year-old man presented to our hospital after be-
ing treated at another institute. Forty hours previously,

he had developed severe chest pain following violent
vomiting after excessive alcohol intake and overeating, A
chest X-ray at that time indicated a hydropneumothorax.
Emergency intercostal drainage insertion was performed,
and the patient was admitted to our hospital with septic
shock. On initial presentation, his blood pressure was
86/50 mmHg, pulse rate was 113 beats/min, and respi-
ratory rate was 22 breaths/min. The patient was febrile,
with a temperature of 38.5 'C, and was mildly distressed.
On chest examination, there was decreased air entry
over the left hemithorax. Abdominal and cardiac exami-
nation results were normal; the extremities were cold
without any edema. The leukocyte count on admission
was 16 X 109/L. A gastrografin swallow demonstrated
free extravasation of contrast from the left posterolateral
aspect of the distal esophagus just above the level of the
hiatus (Figure 1A). A subsequent computed tomography
(CT) scan showed a free leak into the pleural space with
a large collection, consistent with a diagnosis of esopha-
geal perforation (Figure 1B). A CT scan of the abdomen
was normal. Although a chest tube was inserted, it failed
to clear the pleural space, because the pleural fluid was
thick with food debris. After initial treatment, includ-
ing aggressive volume resuscitation, commencement of
broad-spectrum antibiotics, and nasogastric suction, the
patient was in a stable condition. Thereafter, 6 h after
admission, we decided to perform thoracotomy.

General anesthesia was administered with a double-
lumen endotracheal tube. The patient was positioned
in the right lateral decubitus position for thoracotomic
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exploration through an incision in the left seventh inter-
costal space. Exploration of the chest cavity revealed the
presence of fibrin adhesions, necrotic tissue, and fluid
collection. The posterior mediastinum was then opened.
The esophageal longitudinal tear site was identified on
the left side, having a length of 5 cm just above the
esophageal hiatus. After wide opening and dissection of
the posterior mediastinal tissues, meticulous irrigation
with the evacuation of food debtis and removal of ne-
crotic tissue was accomplished. The nasogastric tube was
replaced above the perforation. After removal of necrot-
ic tissue, two-layer repair was performed using simple in-
terrupted sutures and reinforced with a pleural flap using
non-absorbable silk sutures (Mersilk, Ethicon, United
Kingdom). For continuous postoperative irrigation, a
custom-made y-chest tube was then positioned near and
parallel to the repaired esophagus (Figure 2). One branch
of the tube was used for irrigation at the perforation site
with normal saline, and the other was used for passive
drainage. The chest wall was closed in layers. The patient
was then placed in a supine position and a laparoscopic
exploration showed no intra-abdominal pathology. A
laparoscopic gastrostomy and feeding jejunostomy were
then performed, and the port sites were closed. The
drainage is shown diagrammatically in Figure 3.

The patient was transferred to the intensive care unit.
Ventilatory support was removed on the third postoper-
ative day and the patient was discharged to the ward the
next day. Postoperative treatment with broad-spectrum
antibiotics was continued, and was subsequently changed
to narrow-spectrum antibiotics according to the results
of cultures from accumulated mediastinal or pleural flu-
id obtained during surgery or drainage or based on the
results of blood cultures. On the seventh postoperative
day, antibiotic treatment was discontinued.

Chest irrigation zia the y-chest tube was performed
on each of the first 5 d after the operation. Gastric
decompression though gastrostomy was started imme-
diately after the operation and enteral nutrition through
jejunostomy feeding was started on the second postop-
erative day. On the tenth postoperative day, a gastrogra-
fin swallow showed a small leak in the repair site. Full
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Figure 3 Diagrammatic illustration of the drainage series.

jejunostomy feeding and drainage were continued. The
gastrografin swallow was repeated 10 d later and showed
free flow of contrast from the esophagus into the stom-
ach, without any leakage (Figure 4). The patient was then
started on oral feeding. He was discharged to home on
the 25" postoperative day, and was eating a normal diet.
The 1-year follow-up has been uneventful.

DISCUSSION

Boerhaave’s syndrome refers to the spontaneous trans-
mural rupture of the esophagus'’. The successful treat-
ment of Boerhaave’s syndrome remains very challenging
for surgeons. The appropriate method for the manage-
ment of esophageal perforation depends on a variety of
factors, such as the location, severity, and duration of the
petforation, and the age and condition of the patient.
Data in the literature indicate that primary suturing of
the esophagus complemented by mediastinal and chest
drainage is associated with a success rate of approxi-
mately 90% in cases of complete esophageal rupture that
are diagnosed within 24 h, if there is no accompanying
esophageal disease (tumor, stricture, elc.)[4’7’8]. However,
if the period between the occurrence of rupture and di-
agnosis is longer than 24 h, the outcome is significantly
worse, because septic complications can rapidly develop
and operative treatment is less successful ™. At present,
there is no uniform approach for the surgical treatment
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Figure 4 Gastrografin swallow, showing free flow of contrast from the
esophagus into the stomach without any leakage.

for late perforation. However, the key components in the
management of all patients with perforation include ag-
gressively delivering nutritional support and achieving the
best possible local conditions for healing of the perfora-
tion, by adopting measures such as systemic broad-spec-
trum antibiotics, and local irrigation and drainage. In the
present case, the treatment strategy followed the above
fundamental principles. First, at the same time as antibi-
otic administration, a nasogastric tube placed above the
perforation was used for drainage to achieve esophageal
decompression, a gastric tube was used to decompress
the stomach, and a y-chest tube was used to irrigate and
drain the hemithorax and the mediastinum after primary
closure of the perforation; in addition, feeding jejunos-
tomy was performed by laparoscopy.

Since Eubanks ¢ a/” initially reported the case of a
patient with Boerhaave’s syndrome who was success-
fully treated with a self-expandable metallic stent, there
have been several reports of this condition; the results
showed that endoscopic stent insertion seemed to offer
a promising alternative for Boerhaave’s syndrome”"”,
However, in the latest report by Schweigert e al™ com-
pared to the results of primary surgical therapy, the
management of Boerhaave syndrome by means of en-
doscopic stent insertion offers no advantage in terms of
morbidity and intensive care unit or hospital stay, and is
associated with frequent treatment failure that eventually
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requitres surgical intervention. Furthermore, endoscopic
stenting shows a higher risk for fatal outcome than pri-
mary surgical therapy.

There have been several reports of the minimally
invasive surgical management of spontaneous esopha-
geal rupture via either laparoscopy or thoracoscopy, or
both!"”"". Avoidance of thoracotomy may result in con-
siderable benefit for critically ill patients. However, open
repair and drainage are still the gold standard treatments
for this condition™". Moreover, a minimally invasive
technique is used in cases with early perforation and
stable hemodynamics, without signs of escalating sepsis,
and without significant medical risk factors or contra-
indications for laparoscopy or thoracoscopy"” ™. In the
present case, thoracotomy was the approach for primary
surgical repair, which allowed complete control of the
perforation site and accurate clearing and drainage to
treat the mediastinitis. However, laparoscopic gastros-
tomy and feeding jejunostomy may be of benefit for all
perforations!”?",

Control of the leak and eradication of the pleuro-
mediastinal infection as expeditiously as possible are
the goals of therapy, and can significantly improve the
patient’s chances of survival®. Therefore, when manag-
ing this patient, we began with the thoracic procedures.
Some authors consider that the reinforced primary su-
ture recommended in cases of eatly perforation can also
be applied successfully in cases of late perforation“’ﬂ.
However, it is well known that, as in the present case,
continuous esophageal leakage may occur despite care-
ful surgical repair of an esophageal tear. In this phase,
the perforation edges are always friable and edematous,
with active bacterial infection, and final wound healing
often requires the formation of surrounding fibrous tis-
sue. Although many authors find external strengthening
of the suture row desirable in cases of early perforation,
including the intercostal muscle, pleura, omentum, and
peticardium, the value and effectiveness of a pedicled
flap in the cases of late perforation is still unclear”*,

Due to the high rate of esophageal leakage in the
late perforations, adequate surgical drainage is the main
treatment for Boerhaave’s syndrome. Some authors have
used T-tube drainage or Jackson-Pratt drains, wherein
a controlled fistula is created that closes spontaneously
once the tube is removed®. In this patient, we cre-
ated the best possible local conditions for the healing of
the perforation. First, a custom-made y-chest tube was
positioned near and parallel to the repaired esophagus
for continuous postoperative irrigation and drainage.
Second, the nasogastric tube was replaced above the
perforation to drain the sputum and regurgitated gastric
juices. Finally, laparoscopic gastrostomy was performed
to relieve the suture row and keep the stomach decom-
pressed to reduce gastroesophageal reflux. We believe
that our drainage series could be a feasible surgical thera-
peutic option in all esophageal perforations.

Nutritional support was an important aspect of the
postoperative management. In cases where we suspect
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that the patient may not be able to receive oral intake of
food for a prolonged period of time, a secure method
for the delivery of nutrition is optimal®. Although a
nasogastric tube is an alternative approach, laparoscopic
jejunostomy usually only adds 15-20 min to the operat-
ing time. This allows early institution of enteral feeding
as well as a more reliable and comfortable method of
enteral nutrition for the patient.

In conclusion, an aggressive surgical approach is still
needed for late Boerhaave’s perforations. Adequate sur-
gical drainage and nutritional support are the mainstay
of treatment in all patients with Boerhaave’s perforation.
We consider that our treatment strategy, which follows
the above fundamental principles, is safe and technically
feasible, and appears to be promising as an alternative
approach for the treatment of patients with late Boer-
haave’s perforation.

COMMENTS

Case characteristics

A 45-year-old man presented to their hospital with a history of severe chest pain
following violent vomiting 40 h previously.

Clinical diagnosis

The patient was febrile, mildly distressed, and showed decreased air entry over
the left hemithorax.

Differential diagnosis

Hydropneumothorax, angina, and gastroduodenal perforation.

Laboratory diagnosis

The leukocyte count on admission was 16 x 10°/L.

Imaging diagnosis

A gastrografin swallow demonstrated free extravasation of contrast from the left
posterolateral aspect of the distal esophagus just above the level of the hiatus.
Treatment

The patient received an aggressive surgical treatment, including direct esopha-
geal repair, a drainage series, and nutritional support via a feeding jejunostomy.
Related reports

Various approaches and strategies to repair late perforations have been de-
scribed in the literature, but there is no uniform approach.

Term explanation

Boerhaave’s syndrome is a spontaneous perforation of the esophagus that
most commonly results from a sudden increase in intraesophageal pressure
caused by straining or vomiting.

Experiences and lessons

The treatment strategy presented in this case report is safe and technically fea-
sible, and appears to be an alternative approach for the treatment of patients
with late Boerhaave'’s perforation.

Peer review

The novelty of this case is the application of the suctioning-rinsing drainage (y-
chest drain) in addition to primer suture.
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